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+t. As always we wa.ild like to take this q:p:>rtunity to thank the many 

cooperative weather observers in Colorado arxi their National WeatheJ: 

Sei:vice supervisors, Dave Clapper, Mike Asmus an::i Michael Elias, for 

making it possible to nonitor the climate in all parts of Colorado at a 

very low cost. Again, our sincere thanks are in order. 

'!he authors also wish to express their appreciation to OOilia Bliss 

for doing a fine job of preparing an::i precess~ each IOOllth's clbnate 

data an::i assembl~ this finished product. '!he work of Jahn Kleist in 

automating much of the data analysis arxi in inl:>roving the appearance of 

each nonthly report has been very helpful. 

'lhese ~ies have been made possible by furxiing for the Colorado 

Climate eeriter from the CSU Agricultural Experiment station through the 

College of Engineer~. 
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'1he 1988 Water Year marked the 14th year of existence of the 

Colorado Climate Center (CCC) arx:l the 11th year of closely 100nitoring 

the climate of this diverse arx:l interesting state. '!he first monthly 

climate summary prepared by the CCC was written in early 1977 in the 

midst of an unprecedented severe winter drought. Since that time 

Colorado has experienced a myriad of extremes - record winter cold, 

.incredible snowstonns, disastrous hail stonns arx:l tornadoes, brief dry 

periods, arx:l, 100re recently, sane of the snowiest years in the past 60 

years arx:l one of the wettest consecutive periods ~ the state as a 

whole. OUr lOOilthl.y descriptions of Colorado climate have expanded to 

doa.nnent arx:l describe as nuch of this infonnation as-possible. 

'Ihe IOC>nthly climate descriptions are interned to accanplish several 

purposes. '!hey are a written historical record of what our climate has 

been which can hopefully always be used as a reference in the future. 

By tracking 100nthly departures of temperature arx:l precipitation from 

long-tenn nonnals, these summaries have also becane tools for 

operations, planning arxi policy-making related to agriculture, water 

resources, recreation, larx:l use arx:l energy. Finally these summaries are 

used to educate the people of Colorado about our tmique climate arx:l its 

llnpact on our lives arx:l livelihoods. 

In Colorado, the Water Year (October 1 through September 30) is the 

most appropriate period for monitoring climate. '!his 12-oonth period is 

directly correlated with the state's water storage-water usage cycle. 

In October snow usually begins to accumulate in the high mountains. As 
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winter progresses, the snowpack nonnally cxmtinues to build. '!his snow 

is the frozen :reservoir which SlJR)Ort:s the huge ski arxi winter 

recreation imustl;y.. As it melts in the subsequent sprirg arxi smmner, 

it supplies nuch of the water for lmman cansunption, for extensive 

irrigation, for imustry' am to satisfy long-st:amirg streamflow 

c:::c:snpacts with neighborirg states. Irrigated agriculture still accounts 

for the vast majority of water used in Colorado. 'lllerefo:re, demarrl for 

water peaks durirg the sununer arxi tapers off as temperatures drop, crops 

are hazvested, am autumn arrives. September marks an appropriate end 

to the water year. 

Because of the crucial importance of water to Colorado, this 

publication emphasizes precipitation am water-year accumulated 

precipitation. canparisons with lorg-tem averages are made to help 

determine which parts of the atate are wetter or drier than average. 

'!his makes it p:ssible to document the availability of water :resources . 

am to assess potential drought situations. 

A new report fonnat was developed durin;;J the 1985 Water Year for 

displayirg arxi describirg the ioonth by 100llth climate am this f onnat has 

been continued. 'lhe folla«irg paragraP1s describe the lnfonnation 

content of this :report fonnat. 

F.ach lOOllth's sununary begins with a brief one-paragraph description 

of observed general temperature arxi precipitation pattems. '!his is 

followed by a section called: "A IDOk Ahead" arxi "Colorado's Monthly 

Climateo 11 '!his section is not a forecast in the nonnal sense but is a 

generalized statewide climatological description (based on past records) 

of what weather conditions can JOC>St typically be expected. '!his section 

is really designed as an educational tCXJl for newcamers to Colorado and 
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to those just leantlrq about climate to help familiarize themselves with 

the nature of our climate-how it varies both in time and in space. It 

is also a potential plannin:J tool for those iniividuals, businesses, 

researchers, and govemment agencies who are just startirg to try to 

take climate into accnmt in plannin:J and schedulin; activities. 

Follovrl.rg the "Look Ahead" section is a special feature sto:ry on 

sane aspect of Colorado's climate. Research results, new climate 

publications, and items of general plblic interest may appear in this 

section. Here is a list of this year's special features and the pages 

on which they are foun:l. 

1) Drought or Powder - What is ahead for this winter? I:k>es 

anyone really know? (Oct 87, pp. 12) 

2) JCEM WIHRNET (Oct 87, pp. 14) 

3) Where do those lcnJ-rarge forecasts cane fran? (Nov 87, pp. 21) 

4) Colorado snow raooval problems - A climatological perspective. 

(Dec 87' pp. 30) 

4) How do we know when sprin; is here? (Jan 88, pp. 39) 

5) JCEM WIHRNET - Welcane aboan:l. (Jan 88, pp. 47) 

6) 'lhe Colorado freeze-thaw see saw. (Feb 88, pp. 50) 

7) Here we go again - our hail season is upon us. (Mar 88, 

pp. 61) 

8) It's twister time again. (Apr 88, pp. 72) 

9) News about summer terrperature variations. (May 88, pp. 83) 

10) Drought rears its ugly head? (June 88, pp. 94) 

11) Clear weather ahead? (July 88, pp. 105) 

12) Big stonn.s make the difference. (Aug 88, pp. 116) 

13) 1988 water year wrap-up. (Sep 88, pp. 127) 
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'lhe daily weather description, which has been a part of the ioonthly 

summary for several years, has been continued arxi includes a table of 

extremes of temperature, precipitation arxi sncM. '1his narrative section 

qives the da~ of major storms, heat waves arxi cold blasts arxi qives 

selected exanples fran across Colorado. 

One paqe is dedicated each D¥:mth to the precipitation pattem. A 

brief narrative description is followed by a list of the wettest am 

driest National Weather Service reportin.1 stations. A detailed map 

showin.J precipitation anrJllllts is oontcured to show which areas were 

above an:i below average. 

'!he next page of the summary includes a s:ilnilar assessment of the 

water year accumulated precipitation. A brief narrative comparison is 

made between the current arxi the past year's precipitation. '1his is 

acccmpanied by a tabular camparison of the wettest arxi driest locations 

in the state ani a contoured map analysis of the current year's 

accumulated precipitation compared to averaqe. 

'l'errperature data for the ioonth an:1 camparisons to average are 

described in a short paragraph. 'lhe mnthly temperatures for 

approximately 55 selected locations are plotted on a map arxi are 

analyzed usin;J contour lines of departures fran the 1961-80 averages. 

AloBJ with the air temperature data, a detailed analysis of Fort Collins 

daily soil temperatures at several depths is presented. Soil 

temperature is an important cl:llnatic element in agriall.ture, 

co~ion, an:1 energy conservation. unfortunately, detailed soil 

temperature data are not available throughout Colorado. 

Heatin;J degree day data for 36 Colorado cities is published each 

100nth in a data table similar to previous years. A description of 

heatin;J degree days and their use is given in Section II of this report. 
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'Dle next two page are tabular climate inf onnation for the ioonth for 

selected Cl:>lorado stations. stations are divided into 4 regions: the 

Eastem Plains, the Foothills/Mjacent Plains (includes the Front ~e 

uli:>an cx:>rridor) I the Mountains am High Interior Valleys I am the 

Western Valleys (includes stations in \\1eS1:em Colorado bela.r 7, 000 

feet). Data presented for each station include the average high, la« 

am mean temperature for the ioont:h am the departure fran the 1961-1980 

average, the highest arxi lCMeSt temperature recorded durirg the 100I1th, 

the nait:hl.y total of heatirg, coolll'g am growinq degree days (see 

Section II for definitions), the ioonthly total precipitation, the 

departure f:ran the 1961-1980 average, the percent of the 1961-1980 

average, am the total number of days with measurable precipitation. 

Followiig the data tables is a ccatparative table of number of 

clear, partly cla.Jdy am cla.Jdy days am the percent of possible 

sunshine for 5 National Weather Service stations. '!his is followed by a 

graph of daily total solar radiation data measured at Fort Collins. 

Specific daily temperature am precipitation data are not listed 

here. Daily data can be obtained in digital am;or hard copy fonn from 

the Colorado Climate Center and the National Climatic Data Center 

(Asheville, NC). M.lch of the daily data are published in the government 

docunent; Climatological Data. 

Most temperature am precipitation data used in the ioonthly 

summaries were obtained from the National Weather Service CXXJperative 

observer network. ll:ita f:ran the major National Weather Service 

stations' such as Denver am Grarxl Junction, are also used extensively. 

A few volunteers who are not affiliated with the National Weather 

service's networks are also included based on the Colorado Climate 

Center's judgement that the data are of good quality. 
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'!he averages which are used in this report for both t:enperature am 
precipitation were calculated usirq 1961-1980 data. Heatirq degree day 

nonnals were based on 1951-1980 data. 

'lhe written descriptions give a good qeneral accountin:J of each 

mnth's weather, but the majority of infonnation is contained on the 

maps am tables which accarpany each report. '!he accuracy of all of 

these maps arxi tables is quite good. However, these reports were 

initially prepared soon after the eni of eadl nart:h, an:i p:celiminai:y 

infonnation had to be used. 'lherefore, sane of the precipitation, 

temperature, arxi heatirq, coolirg arxi growing degree day values may 

differ slightly from what is later published by the National Climatic 

Dita Center. 

A new feature was added to the lOOllthly climate summaries beginning 

in Januacy 1988. A special program at university of Colorado at Boulder 

ard Colorado state University called the Joint Center for Energy 

Management (JCEM) had been fun:led several lOOl1ths earlier to urrlertake 

various efforts to help conserve energy in Colorado. One project at the 

university of Colorado estabished a small network of autanated weather 

stations across Colorado. One page of each ioonthly report is dedicated 

to briefly summarizirq statewide weather corxlitions, including 

temperatures, humidity, solar energy, wimspeed arxi direction. '!his 

summarized data (tables arxi ccnp:ressed grapis) are provided to the 

Colorado Climate Center each ioonth by Joint Center for Energy Management 

graduate students at the University of Colorado. An additional page 

features a special educational exanple where sane aspect of climate is 

explored in tents of its effect on energy or energy use. 'Ihese articles 

listed below are also authored by university of Colorado JCEM graduate 



~· 

7 

students. '!his contribution will be continued for the duration of the 

project - at least 2 ·years. 

1) Joint Center for Energy Management Weather Data (Jan 88, 

pp. 48). 

2) Applications of weather data to energy-related topics. 

(Feb 88, pp. 59) 

3) Ha.ti does the S\lll affect our energy use? (Mar 88, pp. 70) 

4) What are degree days, anyway? (April 88, pp. 81) 

5) Wini energy. (May 88, pp. 92) 

6) Solar qecmetry. (June 88, pp. 103) 

7) '!he un:lei:grouni ltDVenent ••• ? (July 88, pp. 114) 

8) Savirg energy by keepin1 score. (Aug 88, pp. 125) 

9) 'lhennal. energy storage in buil~. (Sep 88, pp. 136) 
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II. EXPIANATICE OF DEGREE DAYS 

Many climatic factors affect fuel cansunptian for hea:tiI¥J am 
coolin;J. Wird, solar radiation am humidity all play a part, but 

temperature is by far the mst important element. Very sinply, the 

colder it gets; the 100:re energy is needed to stay wann. 

A sjnple irdex, given the name, heatirq degree davs, was devised 

several years aqo to relate air temperatures to energy consunption (for 

heatirg). 'lhe rnnnber of heating de:n:ees for a given day is calculated 

by subtractirg the mean daily temperature (the average of the daily high 

am lCM temperature) 

temperature because at that temperature a typical buildin; will net 

require any heatin;J to maintain cxanfortable .in:loor temperatures. '!hat 

difference (6S°F minus the mean daily temperature) is the number of 

for that day. '!he daily values are acomllll.ated 

throughout the heatin;J season to give heatin;J degree day totals. 

Different base temperatures can be used to calculate heatin;J degree 

days, but 65° is the long-stardin:J traditional base. 

'!he heatin;J degree day total for a 100Jl1:h or for an entire heatin;J 

seasm is approximately proportional to the quantity of fuel consumed 

for heatin.;J. 'lhe:refo:re, the colder it gets am the longer it stays 

cold, the ~ heatin;J degree days are acx:umul.ated am the ioo:re energy 

is required to heat buildings to a canfortable temperature. 

So why is this important? Very sinply, if you know how ltU.ldl energy 

you have used for heatin;J your hane or business during a certain pericxl 

of time, am if you also know the heatin;J degree day total for the same 
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period, you can then establish an energy col1Sl1ll'ption ratio. With that 

info:rmation you can then make reasonable estimates of yoor future energy 

constlllption and aJSts. Also, you can easily check the success and 

calculate the savin]s result.llxj frail energy conservation measures such 

as new insulation, stonn ~ or la.1erin;J the t:herna;tat. 

Coolin; degree days are calculated in a similar fashion. Cooling 

decnees ocx:ur each day the daily mean temperature is above 65 °F. '!hey 

are accumulated each day throughout the coolin;J season and are roughly 

proportional to the anomt of energy required to cool a building to a 

comfortable inside temperature. Coolin; degree days are less useful 

than heatin:J degree days, especially here in Colorado where air 

corxiitioning requirements are minimal in many parts of the state. 

However, they still offer a means of makirg general canparisons from 

site to site, year to year or JOOl'.ltll to nart:h. 

Growing degree davs are a measure of temperature which has been 

fourd to correlate with the rate of developnent and maturation of crops. 

Several methods exist for cmpiting ~degree days. In this report 

the "com" grc711ing degree day definition was used. 'lhe optimtnn growth 

occurs at 86°F and essentially no growth occurs at temperatures below 

50°F. 'lherefore, when cmpitin:J the daily mean temperature aey minimtnn 

temperature below so· is counted at so· and aey maxim.Jm above 86° is 

counted as 86 • • Growin;J degree day totals are this adjusted mean 

temperature ( °F) minus so °F sunmed for each day. 

A new feature was added to the nart:hly climate sununaries beginning 

in January 1988. A special program at University of Colorado at Boulder 

and Colorado State University called the Joint Center for Enei:gy 

Management (JCEM) had been :furxied several nalths earlier to urrlertake 
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various efforts to help conserve energy in Colorado. One project at the 

University of Colorado established a small network of autanated weather 

stations across Colorado. One paqe of each llD'1t:hly report is dedicated 

to briefly summarizin; statewide weather an:li:ticn;, includi.rg tempera-

tures, humidity, solar energy, wimspeed an:l direction. this summarized 

data (tables ani canpressed graiils) are provided to the Colorado ~imate 

each n:mth by Joint Center for EneJ:gy Management graduate students at 

the University of Colorado. An additional page features a special 

educational exanple where sane aspect of climate is explored in tenns of 

its effect on energy or energy use. 'lhese articles listed below are 

also authored by UniversitY of Colorado JCEM graduate students. 'Ibis 

contribution will be continued for the duratin of the project - at 

least 2 years. 
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m. 1987 WMER-YFAR IN REVIEW 

In previous years up through the 1984 water year summazy several 

pages ~ written recappin; the highlights of the year's climate am 
the inpact it had on Colorado. '!his section nrM appears in abbreviated 

fonn as the special feature sto:ey that ac:xnrpanies the September 1988 

sunmai:y. '!his can be foum on pages 130-131. 
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ocroBER 1987 

Volume 11 Number 1 

October in Review: 

October was a lovely autumn month. Storms were few, sunshine was plentiful, and 
extremes of cold temperature, strong winds and snow were nonexistent. Precipitation for 
the month was in the normal range over most of the northwestern half of Colorado while the 
southeast was very dry. Teq>eratures were wanner than average in western Colorado but 
were very close to average east. 

A.Look Ahead -- December 1987: 

Last year Colorado experienced a remarkably •boring• December. Only one snowstorm 
and artic outbreak interrupted the otherwise mild and consistent weather. Don't expect a 
repeat performance fn 1987. 

In •typical• Decembers, a regular procession of storms fs conman as Pacfffc moisture 
is driven against the Rockies by westerly winds aloft. Clouds often cover the mountains 
and ff 11 some of the Western Slope Valleys. Measurable snow falls on 10 to 15 days in the 
northern and central mountains. Snow occurs less frequently in the southern mountains, 
but when ft comes ft means business. For the mountains as a whole, December precipitation 
averages between 2 and 4• (30-60• of snow) with preferred areas like the mountains east of 
Steamboat Springs getting even more. East of the Continental Divide precipitation 
decreases abruptly and sunshine increases. The foothills average· just a.so• to 0.80• of 
moisture (s-20• snow) with normally less than O.so• over most of the plains. Major 
blizzards are possible east of the mountains, but storms like Denver's Christmas Eve 
blizzard of 1982 are very rare. · 

December teq>eratures are predictably cold in the mountains. Daytime temperatures 
are typically in the 20s fn the high mountains with 30s in the surrounding valleys. 
Te111>eratures drop quickly at night and temperature inversions are very likely, especially 
in clear weather. Nighttime readings of 0°F or below are conman in the higher mountain 
valleys while single digits are more conman in the mountains. The lower valleys on the 
Western Slope are noticeably warmer, especially at night, but even areas like Grand 
Junction are often colder in December than cities east of the mountains. Occasional 
downslope winds help keep the Front Range cities warm. Daytime highs fn the 40s an4 50s 
are quite conman east of the mountains wfth teens at night. But mild as this may sound, 
chinook winds can be very strong gusting to 100 mph or higher in preferred locations at 
the eastern base of the foothills. Between •chinooks,• occasional artic blasts slide down 
the High Plains. Huge day-to-day temperature changes are thus possible east of the 
mountains, while changes west of the mountains are nuch . less dramatic. The first subzero 
te~eratures of the winter on the plains usually occur in late December. 

As far as Christmas Day is concerned, almost anything fs possible depending on where 
you are in Colorado. In the mountains a White Christmas is almost a certainty and the 
chances of more fresh snow falling on Christmas Day is about sos. But at lower 
elevations, probabilities of being white drop off quickly. There is only a 201-401 chance 
of having a White Christmas east of the mountains and snows of more than 112• on Christmas 
Day have been rareo 

Drought or Powder -- What is ahead for this winter? Does anyone really know? 
The phone here at the Colorado Climate Center has been •ringing off the wa11• this 

fall with questions from the media and the general public about prospects for snow this 
winter. First, in late August and September, everyone seemed to think we were in for a 
severe and early winter. Then, after September and October brought delightful weather but 
with little or no snow, sentiments changed abruptly and many people became dreadfully 
frightened that a great snow drought was beginning. Mid-November snows have now calmed 

(continued) 

T~ Jte..poJtt ha.6 be.en p.ILe.pa.11.e.d ea.ch month ~.inc.e. ]a.nu.aJUJ 1911 with .the. ~uppo![;(; 
06 .the. CololUl.do AgJLic.ult.uJr.a.l Ex.r:>Wme.nt StJLti.Dn a.nd. .the. CoU.e.ae. ol. Ena.i.ne.vu.tia. 
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Drought or Powder--What fs ahead for this winter? Does anyone really know? (continued) 

our residents. at least temporarily. But with this intense interest in weather conditions 
that seems to exist in Colorado this fall, ft ·Seems that any slight departure from the 
elusive •normal• fs going to raise a fuss. 

How can we put this into a reasonable perspective? First. ft is important to realize 
that at this time. despite incredible technological advances in atmospheric sciences, 
consistently accurate weather prediction more than a few days in advance fs stf 11 beyond 
the capabilities of scientists 1n this field. (We will be publishing a feature 1n the 
next month or two on Long Range Forecasts (30 to 90 days) and how th~y are made.) You can 
find folks who can convince you that they can give you an accurate predi~tion for the next 
few months, but I would venture to say they are probably better salesmen than they are 
forecasters. Since scientists have so far failed to get the upper hand on long range 
forecasting. weather folklore, some of ft passed on for centuries. is still frequently 
used to foretell the coming weather. You've probably noticed the same thing as I --
lorists seem most often to predict an early winter. or a severe one. or an early and 
severe one (as was the case this year). Forecasts for a mild winter are few. Yet. when 
we compare to average, we find that a goodly number of winters could be described as 
•mild.• So there are obviously some problems with lore. too. Scientists have generally 
been kind to the lorists and have avoided detailed statistical evaluations of their 
forecast skills. Most likely. results of such tests would show that our beloved lorfsts 
also don't fare well with forecasts beyond the next two or three days. 

It's begfnnfng to sound like we're saying we don't really have any fdea what the 
weather will be like fn Colorado. I would like to go a step farther to say that I don't 
even think most of us remember from year to year what our winters are •normally• like. 
When cries of drought began to resound from across the state in early November we checked 
a few simple snow statistics from some of our high elevation stations in the Colorado 
mountains. While ft fs true that our mountains usually have had one or two respectable 
snowstorms by early November. significant widespread accumulations occur surprisingly 
infrequently. The following tables shows some of the characteristics of our mountain snow 
accumulation. 

Probability (fn percent) that the depth of snow on the ground will be 
less than or equal to the indicated value on this date shown. 

Analysis based on 1951-1986 data. 

Depth of Snow on Ground (inches) 
--------------------------------------------------------------------------NOVEMBER 1 DECEMBER 1 JANUARY 1 

Station and ----------·----------- ---------------------- -----------------------Elevation o• .5• 12. 24• o• 5• 12. 24• o• 5• 12. 24• 
-------------Berthoud Pass 13S 29S 751 921 "'OS "'01 SS 63S "'OS "'OS "'11 17S 
(11,314 feet) 

Cl fmax 321 681 891 971 "'01 SS 351 841 "'01 "'OS 3S 321 
(11,350 feet) 

Telluride 681 861 961 1\1991 141 431 751 1\1971 l\IOS llS 461 831 
(8 1800 feet) 

Winter Park 381 781 921 961 31 141 491 921 l\IQS l\IQS 111 541 
(9 1058 feet) 

Only fn our highest and northernmost mountains do we reliably have significant ~now 
accumulation of &• or greater by early November. At Berthoud Pass. for example, in 71S of 
the years there fs at least &• of snow on the ground by November 1. But even there. only 
one year in four has more than a foot on the ground. For most mountain areas below 11,000 
feet (even higher fn the San Juans) there is about an SOS chance that there will be 
s• or less of snow on the ground by November 1. Only a handful of years have brought our 
mountains snow accumulations of more than a foot by early November. From this 
perspective. the fall of 1987 has been quite normal and the cries from our skiing 
conmunitfes have been inappropriate. Now ft fs true that during the past 3 falls we have 
had heavy early snows. Perhaps this fs why this fall has seemed so dry. But with a 
longer historic base for comparison, we can see that these recent years were the unusual 
ones. while this year has been closer to normal. 
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Drought or Powder--What is ahead for this winter? Does anyone really know? (continued) 

Is lack of early snow an indicator of what is to come? Does having little mountain 
snow accumulation by early November predict a dry, open winter? Not at all. There is 
really little correlation between early snows and total winter snow accumulation. Yes, 
there are exaq>les of very dry winters following falls that brought little snow, but there 
are also examples of heavy snow following dry falls. As recently as 1983 there had been 
scarcely any snow at all anywhere in the state by the beginning of the 2nd week of 
November. However, by the end of December, records had been shattered for the snowiest 
November and December ever seen. 

When is ft appropriate to get concerned about lack of mountain snow accumulation? If 
ft hasn't snowed lll'Ch by Thanksgiving, then the ski areas really start to get nervous. 
Still, our statistics indicate that deep snow is not always present by December 1. 
Mountain snows, especially in the northern and central mountains, do tend to come more 
regularly beginning in mid-November, but to see more than 2 feet of snow on the ground by 
December 1 is unusual except 1n the highest and northernmost of our mountains. Even at 
Berthoud Pass only 1 year in 3 has more than 2 feet of snow by December 1. Down in 
Telluride, only about half the years have more than 5" of snow on the ground in town by 
that date. ·only when we start moving through December without much mountain snow 
accumulation, particularly the last half of the month, do we have an indication of 
developing a problem. December typically contributes about 15-20% of the total winter 
snowpack in our mountains. January contributes an additional 201. When our midwinter 
snows fail, which they did in 1976-77 and again in 1980-81 (and in 1986-87 in northern 
Colorado and from Colorado northward to southern Canada) then cries of "drought" may be 
well founded, and heavy spring snows may be unable to make up the deficit. 

The Colorado Climate Center is currently involved in an interesting 3-year study 
investigating the variability of winter precipitation in the entire Rocky Mountain region. 
As a part of this study, Dave Changnon, a Ph.D. student, has been looking at statistical 
relationships between snowpack accumulation and the status and strength of the El Nino 
Southern Oscillation down in the tropics. I'm not going to get into the details of the El 
Nino at this time. There is plenty of literature elsewhere on that subject. Many 
scientists do feel ft could affect our winter weather patterns here and could help improve 
the accuracy of long range forecasts. Changnon has compared the presence and strength of 
the El Nino to the subsequent winter snowpack in the Colorado mountains for the period 
since 1950. Current results do not indicate any relationship between El Ninos and early 
season snow accumulation. However, some associations do appear by later in the season. 
Strong El Ninos (there have been only 3 during this period) were associated with snowpack 
that was very close to average. Moderately strong El Ninos (there have been 3) were 
consistently dry years. Weak El Ninos (there have been 2) tended to be wetter than 
average. The remaining 27 years, judged to be "normal" or very weak El Nino years. made 
up the bulk of the distribution and still showed very large unexplained year to year 
variability. This analysis suggests that a relationship between the status of the El Nino 
and our winter weather could exist, but it certainly is not conclusive. There is 
currently a weak to very weak El Nino is in the tropical Pacific. Based on the above 
results, the best forecast would be for somewhat above average mountain snows from now 
until April 1. Unfortunately, we still aren't very confident in this approach to 
forecasting. 

JCEM WTHRNET 

There is a new source of detailed weather data that you should know about. WTHRNET 
(Wind. Temperature, Humidity and Radiation Network) is now operational. This network of 8 
automated weather stations across-Colorado rs--one of the several projects of the Colorado 
Joint Center for Energy Management (JCEM). JCEM was established in January 1987 by the 
Colorado Office of Energy Conservation and combines engineering, energy and corrrnunication 
expertise from both the University of Colorado and Colorado State University. We will be 
telling you more about this weather network in the months ahead and will hopefully be 
adding a special section in Colorado Climate to display sulTll'larized data each month. Here 
is a taste of what is to come. 
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Event 

Not a drop of rain or snow was observed over the western half of Colorado.as a 
persistent high pressure r1 dge sat over the Western U.S. Temperatures were 
consistently warm west of the mountains. More weather changes occurred east of 
the mountains. Weak cold fronts crossed the plains on the 2nd and again on the 
5th but on the 3rd and 4th very warm temperatures were noted. Most lower 
elevation areas were in the 80s both days with a few 90s down·in the Arkansas 
Valley. The 96°F reading at Las Animas on the 4th was the·hottest in the state 
for the month and was just 2 degrees short of the all time hottest October 
temperature. Temperatures were again quite warm on the 7th, but a stronger cold 
front crossed eastern Colorado late on the 8th and brought 1T1Jch colder 
temperature 9-11th. Cold east winds on the 10th brought clouds and very cold 
temperatures nearly everywhere east of the mountains. Incredible temperature 
differences were noted across the mountains on the 10th. While Denver struggled 
to reach 40°, Dillon WIS 61° and Rifle was 80°. The first widespread autumn 
freeze ended the growing season on the 10th and a few areas, including Denver, 
even experienced a few flakes of snow. The morning of the 11th brought the 
coldest temperatures of the month to most of eastern Colorado with lows mostly 
in the low 20s. The 5° temperature at Hohnholz Ranch up on the Laramie River 
was the coldest temperature in the state for October. 

An upper level storm system drifted toward Colorado from California. Mild 
temperatures but with increasing clouds on the 12th. Moderate p.recipitation, 
mostly rain, was widespread on the 13th from the Front Range west to Utah. 
Colder te~eratures with rain and high elevation snows continued on the 14th and 
diminished on the 15th. Moisture totals for the storm ranged from none in 
southeast Colorado to about 0.25• on the northeast plains. Along the Front 
Range only 0.03• fell at Pueblo and 0.09• at Fort Collins, but more than 1u fell 
at a number of locations south and west of Denver. Mountain and Western Slope 
precipitation was also extremely variable ranging from less than 0.20• in places 
like Eagle and Maybell up to 1.50 inches or more in parts of the San Juans. 

Another week of dry and sunny weather but with cooler more seasonal 
temperatures. A cold front clipped NE Colorado on the 18th and triggered some 
local light rain and snow on the 19th. 

Moist southwesterly winds aloft developed 23rd and spread light precipitation 
into Western Colorado on the 24th -- mostly rain. A fast moving upper air 
disturbance moved in from the northwest producing locally moderate precipitation 
late on the 24th into the 25th. Steamboat Springs measured 0.81" of rain from 
the storm and many locations exceeded 0.50". Due to warm temperatures with this 
system, snow accumulations were generally limited to areas above 10,000 to 
11,000 feet. Only a few sprinkles spilled over east of the mountain barrier. 

A return to dry and mild conditions with northwesterly winds aloft. 

Another impulse of Pacific moisture from the southwest. Rains began in 
southwest Colorado on the 29th and spread northeastward on the 30th. Except for 
southeast Colorado, most of the state received some moisture. Heaviest amounts 
fell in the southwest, where Dolores reported t• of rain and Mesa Verde had 
0.98•. Significant amounts also fell along portions of the northern Front 
Range. Snow accumulations were limited to areas above 9 or 10,000 feet. Skies 
cleared on the 31st and mild te111>eratures continued. 

October 1987 Extremes 

Highest Temperature 
Lowest Temperature 
Greatest Total Precipitation 
Least Total Precipitation 

Greatest Total Snowfall* 
Greatest Depth of Snow on Ground* 

96°F 
5°F 

3.6o• 
0 

October 4 
October 11 

Las Animas 
Hohnholz Ranch 
Vallecito Darn 
La Junta 1S and 
Stonington 
Wolf Creek Pass 1E 
Mount Evans 

Research Center 

* data derived only from those stations with complete daily snowfall records. 
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There was widespread perception among Colorado's populous that October was a 
very dry month. For the entire Arkansas Valley, most of the Rio Grande and portions 
of northeast Colorado this was indeed true. About 101 of all official reporting 
stations received less than 0.10• of moisture for the month. But many areas were 
near or above average. Most of southwest and extreme western Colorado was wetter 
than average as were areas in the central and northern mountains. Also n11ch of the 
Platte River valley from Greeley upstream to Eleven Mile Reservoir was wetter than 
average. · 

It certainly wasn't the wettest start for a new water year, but we have had many 
that start drier. This was the driest first month (of the water year) since 1983. 

Greatest 

Vallecito Dam 
Rico 
Wolf Creek Pass lE 
Castle Rock 
Mesa Verde Natl Park 
Yellow Jacket 2W 

3.&o• 
3.31• 
3.2&· 
2.a1• 
2.s4• 
2.s2• 

least 

la Junta lS 
Stonington 
Cheyenne Wells 
La Junta 20S 
Eads 
Joes 
Holly 

COLORADO 

o.oo• o.oo .. 
Trace 
Trace 
Trace 
Trace 
Trace 

Precipitation amounts (inches) for October 1987 and contours 
of precipitation as a percent of the 1961-1980 average. 
The dashed line represents 1501 of average. 



17 

0 C T 0 8 E R 1 9 8 7 T E M P E R A T U R E S 

A N D D E G R E E D A Y S 

October te111>eratures for the month as 1 whole were generally 2 to 4 degrees 
Fahrenheit warmer than average across all of western Colorado. The Taylor Park area 
was a local anomally with readings 7 degrees above average. East ·of the mountains 
readings were very close to average. Significantly cooler than average temperatures 
(2 to 3 degrees) were limited to the extreme northeast plains and the Arkansas Valley 
below Lamar. 

COLORADO 

October 1987 te1:1>eratures (degrees Fahrenheit) and contours of 
departures from 1961-1980 averages. 
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70 

Fort Coll fns 
7 AM Sofl Temperatures 
October 1987 

depth 
70 

Soil temperatures were a bit warmer 
than average for this time of year 
especially near the surface. They followed 
the normal downward trend for this time of 
year. r:- 60 •••1•=••:::·······-·-Z~:... &o ............... ............. 36" •• 

These soil temperature measurements 
were taken at Colorado State University 
beneath sparse unf rrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 
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Table 1. Colorado Heating Degree Day Data through October 1987. 

Heatt nt Degree Data Colorado Clt•te Center (303) 491-8545 

STATION .JUL AUG SEP OCT lllV DEC .JAN FEB MAR APR MY .JUN ANH 

ALAMOSA AVE 40 
86-87 '3 
87-88 " 

ASPEii AVE 95 
86-87 147 
87-88 112 

BOULDER AVE 
86-87 
87-88 

0 
1 
7 

100 303 657 1074 1457 1519 1182 1035 73Z 453 
75 366 728 1004 1377 15113 1160 104!1 66Z 06 
• 364 601 

150 34B 651 1029 1339 1316 1162 1116 
132 428 735 100!1 1307 1398 1063 1067 
152 355 M3 

6 130 
0. 175 

33 122 

357 714 
450 714 
370 

908 1004 
970 947 

804 775 
77!1 776 

798 524 
701 508 

483 
375 

220 
191 

BUENA AVE 47 116 285 577 !136 1184 1218 10Z5 983 720 45!1 
VISTA 86-87 79 It 388 730 970 1316 1280 1011 1071 650 433 

87-88 4t 117 313 Mt 

BURLING- AVE 
TON 86-87 

87-88 

6 
D 
5 

CANON AVE 0 
CITY 86-87 4 

87-88 11 

COLORADO AVE I 
SPRINGS 86-87 4 

87-88 17 

CORTEZ AVE 
86-87 
87-88 

0 
10 

' CRAIG AVE 32 
86-B7 31 
87-88 55 

DELTA AVE 
86-87 
87-88 

0 
0 
0 

5 
0 

20 

lOB 364 
76 40fi 
72 375 

762 1017 1110 871 803 45!1 
745 984 980 146 816 385 

zoo 
127 

' 81 301 63!1 831 !Ill 734 707 411 179 
2 132 422 724 952 976 793 " " 177 36 17 374 

25 162 440 819 1042 11Z2 HO 880 564 296 
14 174 519 813 1081 10!16 888 tl2 4!11 271 
74 150 445 

11 115 434 813 1132 1181 921 128 555 292 
6 214 541 813 1041 1224 888 953 534 302 

35 154 39' 

58 275 IOI 1!16 1342 1479 1193 1094 687 419 
15 338 654 9'7 1234 1473 1059 1055 Sit 368 
• 227 534 

0 94 394 813 1135 1197 890 753 42!1 
0 145 414 " 984 " 764 759 326 

11 108 354 

167 
154 

165 8717 
115 86Ze 

1127 

262 8850 
202 8697 

1182 

59 5460 
10 5388 

532 

184 7734 
113 8110 

10Z8 

38 5743 
10 5275 

472 

33 4836. 
15 4197 

508 

78 6346 
SD 6313 

686 

68 6350 
36 6562 

5!11 

193 8376 
107 7890 

!112 

31 5903 
5 3551 

473 

DENVER AVE 0 
86-87 0 
87-88 11 

0 135 414 7811 1004 1101 8711 837 
0 145 477 775 1045 1012 804 805 

21 110 410 

528 253 °74 6014 
3112 170 • 22 5647 

552 

DILLON AVE 273 332 513 806 1167 1435 151' 1305 12116 972 704 
86-87 322 318 580 883 1125 1473 1542 1244 1286 914 M7 
87-88 IN 346 556 763 

DURANGO AVE I 34 193 493 837 1153 1218 158 862 600 366 
86-87 Z3 I 2115 559 844 1055 1204 895 906 478 346 
87-88 14 44 188 435 

EAGLE AVE 33 80 Z88 626 1026 1407 1448 1148 1014 705 431 
86-87 37 314 658 930 1283 1309 925 927 566 384 
87-88 54 75 254. &Ot 

EVER· AVE 59 113 327 621 116 1135 Utt 1011 100!1 730 489 
GREEN 86-87 75 to 380 '" 127 1186 1178 9!15 100!1 652 442 

87-88 " 118 333 602 

FORT AVE 5 11 171 468 846 1073 1181 130 877 558 281 
COLLINS 86-87 0 0 178 500 8011 10!11 1042 830 850 413 206 

87-88 12 37 146 453 

FORT AVE 0 I 140 438 867 1156 1283 169 874 516 2Z4 
Mmt&All 86-87 0 4 138 495 174 11!13 1148 842 137 443 150 

87-88 12 Zt 110 430 

GRAND AVE 0 0 65 325 762 1138 1225 882 716 403 148 
.JUNCTION 86-87 

87-88 
0 0 130 414 718 1001 1159 785 765 314 143 
0 6 34 248 
M • MISSING DATA 

-< 

435 10754 
387 10741 

1161 

125 6848 
36 6650 

681 

171 8377 
111 7444 

892 

218 7827 
168 7801 

11Z2 

82 6483 
21 5940 

648 

47 6520 
14 6238 

581 

1!il 5683 
0 5429 

288 

Heat t nt Degree Data Colorado Clt•t• Center (303) 4!11-8545 

STATION .JUL AUG SEP OCT lllV DEC .JAii FEB MAR APR MY .JUN ANH 

GRAND AVE 214 264 468 775 UZ8 1473 1593 1369 1318 951 
LAKE 86-87 245 242 488 777 1051 1450 1612 1265 1265 176 

654 384 10591 

87-88 207 257 480 177 
593 328 10192 

W£L£Y AVE 
86-87 
87-88 

0 
0 

10 

GUNNISON AVE 111 
86-87 123 
87-88 " 

LAS AVE 
AlllMS 86·87 

87-88 

0 
0 
0 

0 149 450 861 UZB 1240 946 856 522 238 
0 142 484 125 1085 1054 717 844 382 163 

26 lit 424 

188 3!13 7111 111!1 15!10 1714 1422 1231 816 543 
146 420 734 1064 1430 1531 1117 1148 198 502 

" " " 0 
0 
l 

45 296 729 1!18 1101 
32 280 "8 !iltl 137 
35 273 

820 698 348 102 
185 700 295 15 

1621 

52 6442 
13 5789 

579 

276 10122 
" 8!1!11 0 

9 5146 
0 4653 

311 

LEAD- AVE 272 
VILLE 86-87 372 

87-88 346 

337 522 117 1173 1435 1473 1311 1320 1038 
369 626 920 1188 1482 1510 1276 13411 955 
393 571 763 

726 439 10870 
711 440 11206 

2080 
LIMON AVE I 6 144 448 134 1070 1156 160 936 570 2t!il 

86-87 4 I 171 551 173 lltO 1132 931 9'1 513 Z84 
87-88 21 " 158 502 

LOll6MONT AVE D 6 162 453 843 1082 1194 138 174 546 256 
86-87 
87-88 

" 0 154 4!18 852 1135 1155 848 172 435 165 
12 ~ 33 159 464 

100 6531 
62 6680 

747 

78 6432 
20 6134 

668 

llEElER AVE Z8 56 211 564 127 1240 1345 1086 n 402 623 894 1141 1212 957 
t!l8 651 394 164 7714 

86-87 41 "' 571 371 " 7308 
17-88 " 

llONTROSE AVE 
86-87 
87-88 

0 
I 
I 

PAGOSA AVE 12 
SPRINGS 86-87 ti 

17-88 104 

PUEBLO AVE 
86-87 
87-88 

aJFLE AVE 
86-87 
17-88 

0 
0 
4 

6 
1 
I 

II II II 

10 
6 

30 

115 437 131 1159 ma Ml 811 sz2 254 
183 . 532 801 1085 llto 176 156 426 233 129 ,., 

113 297 IOI 981 1305 1380 1123 1026 732 487 
45 385 661 t27 1112 1326 1013 1063 148 "" 

105 347 523 

0 
0 

17 

89 346 744 1!18 1091 834 756 421 
94 428 741 1069 1082 768 756 351 
43 HS 

163 
111 

nmmm~~~l56mm 
1mmm~~mmmru n m m 

STEAteOAT AVE 113 lit no 704 1101 1476 1541 1211 1184 110 533 
SPRINGS 86-87 120 119 

87-88 11 127 

STERLING AVE 
86-87 
87-88 

0 
D 

12 

6 
4 

31 

M M M M M II 1051 608 377 
330 190 

157 462 876 1163 1274 
105 427 847 1193 1072 
108 413 

9'6 896 528 235 
762 174 3H 123 

0 

" 6400 12 6209 
513 

233 8367 
163 7984 

1079 

23 5465 
10 5425 

419 

12 6945 
27 6187 

549 

297 115!15 
171 2454 

51 6614 
15 5917 

564 

TELLURIDE AVE 163 223 316 176 1026 1293 1339 1151 1141 849 589 318 1164 
86-87 ZOO 129 434 716 1011 1297 1304 lOtl 1156 71t MO 250 8854 
87-88 161 222 426 603 1412 

TRJllllOAD AVE 0 
86-87 1 
87-88 4 

0 86 359 738 973 1051 146 781 468 207 
0 to 421 711 1022 t!l8 775 171 400 206 

25 80 330 

l5 5544 
8 5418 

439 

MALDEN AVE 198 285 501 122 1170 1457 1535 1313 1277 915 642 351 10466 
86-87 225 224 530 125 1126 1388 1449 1127 1162 800 176 293 9725 
87-88 215 281 495 740 1131 

WALSEN- AVE 
IURG 86-87 

87-88 

D 
0 
3 

I 102 
0 84 

30 101 

370 720 924 989 
420 682 984 t58 
332 

M • MISSING DATA 

820 781 501 240 
79' 789 397 207 

4!1 5504 
6 5323 

"" 

._.... 
00 
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Eastern Plains* 
T erperature Degree Days Precipitation 

Nane Mix Min ftmn ~ High LC7ll I-Eat Cool Gl"Qtl Total ~ %tbnn # days 
~ 4SSE 63.6 28.5 46.0 -3.2 85 19 581 0 237 0.47 -0.05 ro.4 6 
FCRT MRGAN 68.7 33.2 51.0 -0.0 86 23 43) 2 Dl 0.16 -0.41 28.1 2 
nYM 66.6 33.0 49.8 -2.5 f!I 21 462 0 275 0.23 -0.50 31.5 4 
Bl.R.If'GTOO 67.4 38.2 52.8 -1.2 86 26 375 6 2B3 1.10 0.34 144.7 1 
Lr~ WSMl 65.1 32.0 48.6 -0.0 82 22 502 0 247 0.38 -0.22 63.3 4 
rnEYENNE \tELLS n.5 li.1 53.8 0.5 EE 24 342 6 341 0.00 -0.83 o.o 0 
l..ftlt1AR 73.2 33.2 53.2 -1.8 94 24 359 2 lil 0.07 -0.66 9.6 1 
LAS ~IW\.5 76.2 36.3 56.2 0.4 96 25 273 9 404 0.03 -0.60 4.8 1 
Hl.LY 73.7 29.5 51.6 -2.4 91 3) 411 1 377 o.oo -0.8) o.o 0 
SPRif'G'IELD 7WSW 74.5 38.5 56.5 1.3 86 26 261 5 387 0.02 -0.68 2.9 1 

Foothills/Adjacent Plain* 

T errperature Degree Days Precipitation 
~ Mix Min ~n ~ High lcM J-eat Cool Gl"Qtl Total ~ %tbnn II days 
FOOT all.INS 65.3 35.1 50.2 0.2 82 23 453 0 250 0.51 -0.50 50.5 ·5 
~LEY tK 67.9 34.3 51.1 0.4 86 22 424 0 293 0.92 -0.07 92.9 4 
ESTES PMK 61.0 l).0 45.5 0.2 74 16 597 0 181 0.57 -0.21 73.1 4 
LOOOIT 2ESE 66.7 32.8 49.8 -0.6 83 22 464 0 275 O.EE o.oo 100.0 4 
BClJl.DER 67.9 37.6 52.8 -0.7 84 26 370 1 286 0.94 -0.24 79.7 5 
CENVER WSFO PP 66.9 li.4 51.6 -0.l 84 27 410 2 '09 1.24 0.36 140.9 4 
EVERffiEEN 62.3 28.3 45.3 0.5 78 22 Ei02 0 210 1.li 0.18 115.3 5 
LPJ<E G:ffiGE 8SW 60.5 27.5 44.0 1.7 69 18 642 0 · 174 0.83 0.10 113.7 3 
COLORAOO SPR INJ.5 64.8 li.O 50.4 -0.2 8) 23 445 0 240 0.54 -0.21 72.0 4 
CAMJN cm 2SE 69.0 li.5 52.8 -1.4 84 23 374 2 ll2 0.l) -0.57 34.5 2 
PUEBLO \Bl PP n.a 34.8 53.3 -0.7 EE 22 355 2 342 0.04 -0.54 6.9 2 
WALSENBURG n.5 li.4 53.9 a.a 84 23 332 0 344 0.18 -a.ro 16.7 2 
lRINIDftD .FAA N' 72.0 li.3 54.2 0.6 85 25 3ll 0 346 0.29 -0.60 32.6 1 

Mountains/Interior Vallels* 

T E!'r1)eratu re Degree Days Precipitation 
Nzme Mix Min ~an ~ Hig, LCM I-Eat Cool GrcM Total ~ m>nn II days 
WALDEN 59.2 22.5 40.8 2.1 75 9 740 0 154 1.48 0.66 100.5 5 
LEADVILLE 2SW 54.8 25.4 40.1 3.1 66 16 763 0 96 0.55 -0.55 50.0 5 
SALIDA 67.9 27.3 47.6 0.4 78 13 534 0 2B4 0.17 -0.85 16.7 2 
BUENA VISTA 65.9 28.3 47.1 1.0 76 17 549 0 252 0.51 -0.27 65.4 4 
SL\GUPLI-£ 64.9 ll.3 47.6 2.8 74 3) 533 0 238 . 0.35 -0.39 47.3 3 
Hm1IT 7ESE 61.7 3).9 41.3 2.8 73 9 727 0 189 0.95 -0.62 60.5 5 
PLMJSA \tS) pp 67.2 23.5 45.4 1.7 n 9 601 0 275 0.31 -0.41 43.1 4 
STEftl.BOAT SPRif'GS 64.9 26.4 45.6 3.7 78 15 590 0 240 1.47 -0.17 89.6 6 
~ LAJ<E 6SSW f>S.4 '0.5 42.9 3.1 68 18 6n 0 140 1.26 0.37 141.6 7 
DILLOO 1E 57.0 23.2 40.1 1.0 68 15 763 0 126 1.23 0.48 164.0 6 
CLitlAX 45.6 24.9 35.2 1.2 56 15 917 0 21 0.89 -0.38 70.1 4 
ASPEN !SW f>0.8 32.6 46.7 3.2 74 22 563 0 176 1.40 -0.31 81.9 6 
TAYLCR PMK 55.7 24.9 40.3 7.3 66 15 759 0 103 0.85 -0.39 68.5 5 
TELLURIDE 62.5 28.1 45.3 2.2 75 18 603 0 3)2 1.59 -0.63 71.6 7 
PPSJSA SPRif'GS 68.8 'E/.1 47.9 2.6 8) 16 523 0 lll 1.n -0.22 EE.9 6 
SILVERTON 59.8 17.3 38.6 1.6 72 7 811 0 169 2.10 -0.17 92.5 6 
\il.F CREEK P.ASS 1 52.9 25.6 39.3 2.8 64 17 788 0 n 3.26 -0.87 78.9 7 
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Western Vallels* 

Tmperature tegree D~ Precipitation 
Nani! r.tlx Mfn Mean Dep Hi~ LOtl let Cool GnM Total Dep %Nonn I days 
mAIG 4SW 65.1 ll.O 47.5 2.3 79 19 534 0 247 1.00 --0.30 76.9 
W\YDEN 65.5 ll.O 47.7 2.7 78 14 521 0 246 1.11 --0.23 82.8 
RANRY lE 69.4 35.5 52.5 4.0 81 24 378 0 :IS 1.44 0.49 151.6 
EPG.E FAA Pl' 68.2 28.5 48.4 3.6 Bl 16 509 0 2B8 0.41 --0.47 46.6 
RIA.E 72.6 31.5 52.1 3.4 E6 2) 391 0 l)() 0.96 --0.19 83.5 
GWt> JKTIOO WS 71.0 42.5 56.8 1.9 83 32 248 2 m 0.65 --0.26 71.4 
CIDMEOOE 70.2 38.6 54.4 3.7 82 28 3Z2 0 319 1.51 0.28 122.8 
PlmIA lSW 71.3 40.6 55.9 4.5 83 32 273 0 339 1.71 0.29 120.4 
CE.TA 74.5 32.2 53.3 1.6 a6 2'l ~ 0 336 0.74 --0.14 84.1 
MMROSE N>. 2 69.2 37.8 53.5 3.0 81 29 349 0 ])4 0.93 --0.20 82.3 
LRAVAN 74.8 37.3 56.1 1.5 88 28 m 0 338 1.48 O.CB 105.7 
~WXD 64.5 34.8 49.7 3.4 78 27 467 0 234 1.95 0.47 131.8 
YEl..LCW JACKET 2W 65.4 39.8 52.6 2.5 8) 24 378 0 248 2.82 0.87 144.6 
ORTEZ 68.7 ]).4 52.0 2.0 82 24 396 0 293 2.25 0.65 140.6 
ruwGO 69.0 32.5 50.7 1.7 85 2'l 435 0 I>4 2.38 0.36 117.8 
I~IO lN 11.2 ll.5 &l.9 3.2 87 21 429 0 335 1.72 0.17 111.0 

* Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center ff additional information is needed. 

Station 

Colorado Springs 
Denver 
Fort Coll ins 
Grand Junction 
Pueblo 

OCTOBER 1987 SUNSHINE AND SOLAR RADIATION 

clear 

15 
11 
13 
12 
15 

20 

i 15 

5 

Number of Dals 

partly 
cloudl cloudl 

9 7 
13 7 
12 6 
10 9 
7 9 

Fort Co 11 ins 
Total Hemispheric Radiation 
October 1987 

S of 
possible 
sunshine 

751 

79S 
a5i 

clear day value 
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November in Review: 

Lovely mild temperatures early in November gave way to more winter-like conditions 
later 1n the month. For the month as a whole, temperatures were slightly warmer than 
average. Precipitation was spotty, but the majorfty of the state ended up wetter than 
average. 

A look Ahead -- January 1985: 

January, based on long-term average temperatures, is the coldest month of the year. 
In addition, mountain snows are normally frequent and heavy. In recent years, though, 
we've had it pretty easy here in Colorado. We've had some snows and a few cold waves, but 
if you've only lived in Colorado a couple of years, you really don't know what January can 
be like. We have to go back almost 10 years to 1979 to find a really frigid, stormy first 
month. 

To give you some idea of what to expect on an "averageN January day, daytime tempera-
tures rise into the 30s and 40s from the Eastern Plains fnto the foothills. Thirties are 
normal in the western valleys and 20s are most typical for the mountains. For lows we see 
temperatures in the lower teens over most areas east of the mountains. In and near the 
mountains the local topography has a big effect on nighttime temperatures. Average lows 
range from the lower 20s in a few locations near the base of the eastern foothills to near 
0°F high in the mountains. The coldest locations are the broad, high mountain valleys on 
the west side of high mountain ranges. In these areas, temperatures are often well below 
zero. 

Just· describing averages doesn't really do justice to January, especially for the 
areas east of the mountains. In truth, there is a great deal of day-to-day variations. 
Downslope westerly winds, which can blow at speeds well above 60 mph in preferred 
locations, can help raise temperatures into the 50s, 60s and sometimes even the low 70s. 
But there is also an excellent chance that one or more "Arctic outbreaks" will drop 
temperatures well below zero. In the lower elevations of the state, temperatures drop 
below 0°F on about 5 days. Be prepared for these abrupt changes and extremes. 

January precipitation patterns reveal the incredible impact the mountains have on our 
climate. In the mountains and on the Western Slope, January is frequently the snowiest 
month of the year, while east of the mountains it is one of the driest months. On the 
Western Slope precipitation totals are normally 0.50"-1.00" (8-20" snowfall). Most 
mountain areas receive 2• to 4• of moisture {30 to 60" of snow). The eastern foothills 
usually expect 0.30• to 1.00" (6-25" snowfall), while the Eastern Plains and San Luis 
Valley typically receives only 0.20" to 0.50" (5·12• snow). January snows are normally 
dry and fluffy. Large storms east of the mountains, like the one that buried Colorado 
Springs last year, occur infrequently. But it only takes a small amount of snow to make 
travel treacherous, especially in the large Front Range cities. 

Where do those long·range forecasts come from? 

The public is always interested in knowing {or at least talking about) what the 
weather is going to be like weeks or even months in advance. For many, it's much more 
than recreational conversation. For many businesses, from farming to retailing, the 
weather has a lot to do with profits. Here at the Colorado Climate Center we monitor 
climatic conditions and anticipate the future by recognizing and describing what is most 
likely to occur at any time of year {based on past records). This is not the same as 
specifically predicting an exceptionally cold or wet month. 

{continued on last page) 
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Unseasonably mild. Holly hit 85°F on the 2nd, the hottest in the state for the 
month. An upper air disturbance crossed the state produci~g scattered but 
locally heavy precipitation, especially in the SW. Pagosa Springs got 1.27" of 
rain from the storm while up at Wolf Creek Pass 16° of wet snow fell. 

Dry and unseasonably warm 3-5tho · Aspen enjoyed a 64° temperature on the 5th 
while Denver basked 1n 70° sunshine and Rifle hit 73°. Clouds increased late on 
the 5th and rains (high elevation snows) spread over the state 6-7th as a large 
upper level low pressure system drifted across the state. Significant _ 
precipitation fell across portions of western and northeastern Colorado with 
most of it again falling as rain except in the higher mountains. Rico totalled 
1.98" of moisture from the storm including 15" of wet snow. 

Clearing and chilly 8-9th. Another upper air disturbance 10-llth brought a 
little snow to northwestern Colorado. Then partly cloudy, dry and quite mild 
statewide 12-13th. 

A rapidly developing storm took aim on Colorado. Rains on the 14th turned to 
snow on the 15th accompanied by very strong winds. For many low elevation 
locations it wu the first measurable snowfall of the season. On the 15th a -
plane crash in Denver killed a number of passengers as tHe plane attempted ·to 
take off during the height of the storm. Precipitation was surprisingly spotty 
from the storm, but some locally great amounts were notedo Climax reported 
1.42" of moisture (16" snow) and Wheat Ridge measured 1.69" (9.5" snow). But 
Mount Evans, with 1.87" of precipitation (34" snow), took the prize. 

Clearing and cold. Hohnholz Ranch woke to a -18° temperature on the 16th. A 
reinforcing cold air mass slid south across the state on the 17th triggering 
snowshowers. Most mountain areas got 1 to 6" of snow, and there was even some 
accumulation east of the mountains. Springfield picked up 2" and the Walsenburg 
area reported 4". Very cold on the 18th. Crested Butte dipped to -22°F. 

Dry period as a high pressure ridge straddled the Rockies. Much wanner. Warrn, 
brisk downslope winds developed on the 21st, and temperatures returned to the 
60s east of the mountains. Pueblo recorded a toasty 73° reading. 

Partly cloudy and cool. A few light snowshowers in the northern mountains on 
the 22nd. More snow on the 24th in the northern and central mountains and 
across parts of the northeast plains as an upper level disturbance crossed 
Colorado. Almost 4" of snow at Steamboat Springs and 3" out on the plains at 
Sedgwick and Holyoke. 

A significant storm system developed early on Thanksgiving day southwest of 
Colorado. Limited moisture supplies kept snowfall totals fairly light, but the 
storm was still strong enough to disrupt holiday travel. Heaviest snows were in 
the southern mountains, parts of the San Luis Valley and much of eastern 
Colorado. Denver, Colorado Springs and Pueblo each got 5". More than a foot of 
snow fell in parts of the San Juans. Clearing but colder on the 27th. 

Mostly sunny but cold. Many subzero temperatures in the mountains with lows in 
the teens out on the plains. Daytime highs mostly reached into the 30s and low 
40s with 20s in the mountains. Antero Reservoir dropped to -22°F on the 28th to 
tie for the state's coldest reading. 

November 1987 Extremes 

Highest Temperature 
Lowest Temperature 

Greatest Total Precipitation 
Least Total Precipitation 
Greatest Total Snowfall* 
Greatest Snowdepth* 

85°F 
-22°F 

5.36" 
0.19" 

73" 
43" 

November 2 
November 18 
November 28 

November 18 

Holly 
Crested Butte 
Antero Reservoir 
Wolf Creek Pass lE 
Stonington 
Wolf Creek Pass lE 
Mount Evans Research 

Center 
*data derived only from those stations with complete daily snowfall records. 
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The majority of Colorado received more than the average November precipitation. 
More than double the average moisture fell in the valleys of extreme western 
Colorado, in parts of the San Luis Valley and over nuch of northeast Colorado from 
Denver and Fort Collins east to Limon and Sterling. The 1.92" total at Grand 
Junction was the 2nd wettest November this century second only to November 1983. But 
not all areas were wet. Snowfall was well below average in the Eagle-Vail area, in a 
portion of central Colorado from Crested Butte and Buena Vista to Canon City and 
across pqrtfons of the southeast plains. 

Despite reasonably good precipitation, snowpack accumulation lagged behind 
average. This was true because warm temperatures accompanied several of the storms. 
Except above 10,000 feet, some of the moisture fell as rain and some of the snow that 
did fall melted. As temperatures got colder later in the month, relatively little 
snow fell 1n the mountains. 

Greatest Least 
Wolf Creek Pass lE 5.36. Stonington 0.19~ 
Lemon Dam 4.39. Buena Vista 0.24" 
Bonham Reservoir 4.06" Fort Carson 0.25" 
Vallecfto Dam J.1a• Cheyenne We 11 s 0.27" 
Rico 3.61" Antero Reservoir 0.27" 

Precipitation amounts (inches) for November 1987 and contours 
of precipitation as a percent of the 1961-1980 average. 
The dashed line represents 150S of average. 
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For the first two months of the 1988 water year precipitation has been above 
average over most of the northeastern quarter of the state, the Western Slope and 
most of the San Juan Mounta;ns. Significant areas with less than average 
precipitation extend from northwestern Colorado through the central mountains to 
almost the entire Arkansas drainage. Less than half the average moisture has fallen 

. over most of the i11111ediate Arkansas Valley from near Buena Vista downstream to the 
Kansas border. 
Comparison to Last Year 

The 1988 water year has gotten off to a nKJCh drier start than last year over 
most of the mountains and southeastern plains. Only in extre~e western areas and ;n 
parts of northeast Colorado are this year's precipitation totals comparable to or 
greater than last year. 

1988 Water Year to Date through November 

Wettest {as I of average} Driest {as I of average} 

Castle Rock 2651 4.ao• Stonington 141 0.19" 
Denver (Metro) 2271 3.19" Eads 181 0.28" 
Briggsdale 2001 1.94" Cheyenne Wells 201 0.27" 

Wettest {total Ereci2itation} Orf est {total Erecipitation} 

Wolf Creek Pass lE 8.62• 1101 Stonington 0 .. 19" 141 
Vallecito Dam 7.38" 1641 Cheyenne Wells 0.27" 201 
Rf co 6.98" 161S Eads 0.28" 181 

COLORADO 

Precipitation for October 1987 through November 1987 as a percent 
of the 1961-1980 average. 



25 

N 0 V E M 8 E R 1 9 8 7 T E M P E R A T U R E S 

A N 0 0 E G R E E 0 A Y S 

Nove~ber ·got off to a warm start and a cold finish. For the month as a whole 
temperatures ended up a little warmer than average over most of the mountains and 
Eastern Plains. The wannest areas compared to average were found in the South Platte 
valley downstream from Greeley and in the Gunnison-Taylor Park area. Colder than 
average conditions were found from Dillon southward to Alamosa, fn North Park 
(Walden) and in the southwestern valleys. For most of the state, temperatures were 
within two degrees of the long-term average. 

39.5 I 
I -----, 

l llMY I I · 1 
-~-l----1 

I I 

Lgi;;~dElevations Above 9000 Feet COLORADO 
November 1987 temperatures (degrees Fahrenheit) and contours of 
departures from 1961-1980 averages. 

N 0 V E M B E R 1 9 8 7 S 0 I L T E M P E R A T U R E S 
Fort Coll f ns 

Near surface soil temperatures 
remained unusually warm early fn the month 
but then dropped to seasonal levels by the 
end of November. 

These sof 1 temperature ·measurements 
were taken at Colorado State University 
beneath sparse unirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 

Ill 
f .. 
~ .. .. 
~. cu t· ..... .. 

7 AH Soil Temperatures 
November 1987 

I -...,I 

.......... _______ ...._ __________ .._....._ ____ _..{ 

• • sa n • • • DAY 



Table 1. Colorado Heating Degree Day Data through November 1987. 

Heat t ng Degree Dita Colorado Ctt•t• Center (303) 491-8545 

STATION Jin. AU& SEP OCT ll>V DEC JAii Ftl MR APR MY JUN AM 

ALNtOSA AVE 40 
H-87 13 
87-88 55 

ASPEii AVE 95 
86-87 147 
87-88 112 

BOULDER AVE 
85-87 
87-88 

IUEllA AVE 
VISTA 86-87 

87-88 

IURLlllG- AVE 
TOii 8'-87 

87-88 

CANON AVE 
CITY 86-87 

87-88 

COLORADO AVE 
SPRINGS H-87 

87-88 

CORTEZ AVE 
8'-87 
87-88 

0 
1 
1 

47 
79 
49 

I 
0 
5 

0 
4 

11 

I 
4 

17 

0 
10 
I 

CRAI& AVE 32 
8'-87 31 
87-88 55 

DELTA AVE 
8'-87 
87-88 

DENVER AVE 
H-87 
87-88 

0 
0 
0 

0 
0 

11 

DILLON AVE 273 
8'-87 322 
87-88 296 

DURANGO AVE t 
8'-87 23 
87-88 14 

EAGLE AVE 
86-87 
87-88 

33 
37 
54 

EVER- AVE st 
GREEN 8'-87 75 

87-88 " 

FORT AVE 
COLLINS 86-87 

87-88 

FORT AVE 
MORGAN 86-87 

87-88 

&RAllJ AVE 
.JUNCTION H-87 

87-88 

5 
0 

12 

0 
0 

12 

0 
0 
0 

100 
7S 
96 

303 157 1074 1457 1519 1182 1035 732 4S3 
35' 728 1004 1377 1593 lHO 1049 552 43' 
354 IOI 1130 

150 348 151 1029 1339 137' UH 1111 
735 lOot 1307 l3t8 1013 1067 
SU 1024 

132 428 
152 3SS 

I 
0 

33 

111 

" 117 

I 
0 

20 

130 357 
17S 4SD 
IZZ 370 

285 
388 
313 

108 
71 
72 

577 
730 
541 

354 
40I 
375 

714 
714 
713 

908 1004 804 775 
970 947 771 771 

931 1184 1218 102S t83 
970 1311 1280 1011 1071 
95S 

762 1017 1110 871 803 
74S 984 980 741 811 
724 

798 
701 

524 
508 

483 220 
37S ltl 

720 
150 

451 
385 

451 
433 

200 
127 

t 
2 

35 

II 301 Ht 131 t1l 
971 

734 
793 

707 411 171 
132 422 724 952 

" " 177 87 374 558 

25 
14 
74 

11 
I 

35 

HZ 440 
174 511 
150 44S 

115 
214 
154 

434 
541 
391 

58 Z7S IOI 
15 338 IS4 
96 227 534 

Ill 1042 11ZZ 
813 1081 1096 
717 

813 113Z 1181 
813 1041 1Z24 
860 

110 
888 

121 
888 

880 
112 

128 
953 

554 
491 

555 
534 

296 
271 

292 
302 

996 1342 1479 1113 1094 187 419 
tl7 1Z34 1473 1059 .1055 589 368 
ISO 

0 94 3M 813 1135 1197 890 7S3 421 117 
154 0 145 414 " 184 " 754 759 325 

11 108 354 737 

0 13S 414 789 1004 1101 179 
0 14S 477 77S 1045 ·1012 804 

21 110 410 745 

837 
805 

332 513 
318 580 
341 555 

806 1117 143S 1511 l30S 1296 
883 l12S 1473 1542 1244 1286 
713 l14S 

34 
t 

44 

80 

75 

193 413 
29S Sst 
188 43S 

an 11s3 ma 
844 lOSS 1204 
851 

958 
895 

1112 

'°' 
288 
314 
254 

121 1021 1407 1448 1148 1014 
158 930 1283 1309 925 927 
509 950 

521 253 
392 170 

172 
114 

500 
478 

705 
561 

704 
617 

311 
346 

431 
384 

113 327 121 tH 1135 1199 1011 1009 730 489 
to 380 199 

118 333 I02 

11 171 4'8 
0 178 . 500 

37 145 4S3 

I 
4 

29 

140 438 
138 49S 
110 430 

0 IS 325 
0 130 414 
6 34 248 

927 1186 1178 995 1009 152 442 
922 

841 1073 1181 
809 1091 1042 
784 

867 1156 1283 
874 1193 1148 
773 

762 1138 122S 
718 1001 1159 
754 

930 177 
830 850 

961 
842 

882 
78S 

874 
937 

711 
765 

558 
413 

511 
443 

403 
314 

281 
206 

224 
150 

148 
143 

M • MISSING DATA 

HS 1717 
115 8628 

2257 

212 8850 
202 8197 

2206 

5t 5410 
10 S388 

ms 
184 7734 
113 8110 

1983 

38 5743 
10 5275 

lltl 

33 483' 
15 4197 

1171 

78 134' 
so 5313 

1453 

II 1350 
31 6562 

14Sl 

ltJ 837' 
107 7890 

1862 

31 5903 
5 3551 

1210 

74 I014 
u 5647 

1217 

435 10754 
387 10741 

310I 

125 1848 
JI 6650 

1532 

171 8377 
111 7444 

1842 

211 7827 
118 7801 

2044 

82 1483 
21 5940 

1432 

47 1520 
14 6238 

1354 

lt 5683 
0 5429 

1042 

Heattng Degree Dita Colorado Clt•t• Center (303) 491-8545 

StATIOll JUL AUG SEP OCT ll>V DEC JAii FEI MR APR MY .JUN AM 

&RAND AVE 214 214 4'8 ns 1128 1473 1593 lHt 1311 951 654 
LAKE 86-87 245 242 488 111 1051 1450 1612 1215 121S 171 Sl3 

87-88 207 ZS7 480 677 1098 . 

&RERU AVE 
86-87 
87-88 

0 
0 

10 

&UNlllSOll AVE Ill 
86-87 123 
87-88 " 

0 
0 

21 

149 450 
14! 484 
lit 424 

8'1 1128 1240 
82S 1085 1054 
762 "' 797 

851 

'" 
188 393 
141 420 

711 lll9 lSto 1714 HZ! 1Z3l 
734 1014 1430 1539 1187 1148 

" " " " 

522 
382 

816 
198 

238 
163 

543 
50Z 

384 10591 
328 10192 

2719 

52 644Z 
13 5789 

1341 

Z71 lOlZZ 
" 8991 0 

LAS AVE 0 0 4S 296 7ZI 998 1101 820 698 348 102 t Sl46 
AllUW 86-87 0 0 32 Z80 558 991 937 18S 700 29S 6S 0 4653 

87-88 0 3 35 Z73 653 964 

LEAD- AVE Z7Z 337 522 
YIUE 8'-87 37Z 369 121 

87-88 341 393 578 

117 1173 143S 1473 1318 1320 1038 
920 1188 l48Z 1510 1Z71 1349 955 
JU 1180 

7ZI . 43t 10870 
719 440 11206 

3260 

LIMON AVE 
86-87 
87-88 

LONGHONT AVE 
86-87 
87-88 

MEEICER AVE 
86-87 
87-88 

MONTROSE AVE 
86-87 
87-88 

I • 21 

0 

12 

Z8 
41 

" a 
l s 

PAGOSA AVE 8Z 
SPRINGS 86-87 98 

87-88 104 

PUE8LO AVE 
86-87 
87-88 

RIFLE AVE 
86-87 
87-88 

0 
0 
4 

I 
l 

' STEAMBOAT AVE 113 
SPRINGS 86-87 120 

87-88 11 

STERLIN& AVE 
86-87 
87-88 

0 
0 

12 

I 144 
8 171 

448 834 1070 1156 tlO 
131 5Sl 873 1190 1132 

55 158 soz 840 

I 
0 

33 

HZ 
154 
151 

453 
498 
4'4 

56 Zll 564 
Z8 402 123 

" " " 

843 108Z 1114 938 
85Z 1135 llSS 848 
BOS 

927 1240 1345 1081 
894 1147 lZ62 957 

" 

131 
tll 

87t 
872 

991 
999 

570 29t 
513 284 

546 
43S 

ISl 
571 

251 
165 

314 
371 

10 
I 

30 

135 437 137 1159 1218 Ml 818 . 522 254 
233 

113 
45 

IOS 

0 
0 

17 

24 
3 

24 

Ht 
119 
127 

I 
4 

31 

183 532 809 l08S 11 to 871 851 426 
121 349 841 

297 
38S 
347 

608 
668 
523 

981 1305 1380 llZ3 1021 732 487 
127 ll8Z l3Z6 1013 lOl3 148 4'6 

89 
M 
43 

177 
226 
125 

3to 

" 330 

947 

346 744 998 1891 134 
4Z8 741 1069 108Z 761 
35S 754 

7SI 
756 

499 
499 
391 

876 1Z49 13Zl 1002 856 
79S 1081 lZll 839 . 121 
819 

704 1101 1471 lS41 1277 1184 

" " " " " 1051 S90 1033 

157 4'2 876 1113 1274 
847 1193 107Z 
74Z 

961 
762 

891 
974 105 427 

108 413 

421 
358 

555 
431 

810 
I08 

528 
39S 

H3 
119 

298 
Z43 

S33 
377 

235 
1Z3 

100 6531 
62 6680 

lS87 

78 643Z 
20 1134 

1473 

H4 7714 
" 7308 0 

" 6400 lZ 6209 
1362 

233 83&7 
H3 7984 

2026 

23 5465 
10 542S 

1173 

82 6945 
Z7 6187 

1368 

297 9595 
171 Z454 

51 1614 
15 5917 

130I 

TELLURIDE AVE 163 223 396 176 1021 1293 1331 1151 1141 
716 1018 1297 1304 1091 1151 

841 589 318 9H4 
86-87 zoo 121 434 711 540 250 8854 
87-88 HI 22Z 426 I03 192 

TRINIDAD AVE 
16-87 
87-88 

0 
1 
4 

MALDEN AVE 198 
86--87 Z25 
81-88 ZlS 

llALSEN- AVE 
BURG 86-87 

87-88 

0 
0 
3 

0 
0 

ZS 

86 
90 
80 

359 
421 
330 

738 973 lOS l 141 781 4'8 207 
719 1022 998 77S 778 400 ZOI 
730 

Z85 
Z24 
Z81 

501 
S30 
49S 

82Z 1170 1457 153S 1313 1277 
825 1126 1388 1441 l1Z7 1162 
740 124Z 

91S MZ 
800 576 

8 lOZ 370 720 924 989 820 
0 84 420 682 984 958 796 

30 101 332 707 

781 501 
789 317 

240 
207 

M • MISSING DATA ll 

2404 

35 5S44 
8 5418 

1169 

351 10466 
293 9725 

2973 

41 5504 
I 5323 

1173 

N m 
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Eastern Plains* 

Tarperature Degree~ Precipitati al 
Nitre Max Min ~an Dep Hi~ Lew Jet Cool GnJtt1 Total . Dep »bnn # days 
t£W RAMR 21N 48.a 21.9 34.9 -1.a 01 5 894 a 65 1.27 a.99 453.6 9 
STERLIN; 54.2 26.1 40.1 4.1 73 13 742 0 110 0.99 0.55 225.0 7 
FOO t.mGa.N 52.4 25.7 . 39.1 2.4 71 11 773 0 101 a.67 0.31 186.1 6 
AKROO FAA N' 49.6 26.4 38.0 1.3 70 1a 001 0 77 1.28 0.82 Z78.3 7 
JD.YOO: 51.9 ZJ.O 39.5 1.5 73 13 758 0 103 1.31 0.79 251.9 4 
Bl.Rlltrn"OO 51.5 29.9 40.7 1.0 70 14 724 0 99 0.53 --0.02 96.4 3 
LIK>N lB() &>.2 23.4 ~.a a.a 68 11 840 a ~ 1.00 0.70 284.2 5 
OiEYEtff: "8lS 54.2 ZJ.5 40.9 1.8 72 11 718 0 121 0.27 --0.22 55.1 2 
LAS MIM\5 59.8 26.4 43.1 2.1 82 11 ~3 1 175 a.so 0.00 100.0 5 
Kl.LY 56.6 19.0 37.8 -1.5 85 2 810 0 155 0.63 0.06 110.5 3 
SPRitGia.D 7WSW 56.1 28.0 42.0 a.3 ID 10 68) 0 138 1.03 0.28 137.3 5 

Foothills/Adjacent Plains* 

Tari>erature Degree Days Precipitation 
Nane "'1x Min "'*1n Dep High lc7il let Cool Grew Total Dep m>nn # days 
FCRT CllJJ~ &>.8 26.4 38.6 1.3 64 10 784 0 75 1.61 0.98 255.6 6 
~y LtC 51.7 26.9 lJ.3 2.4 69 10 762. 0 83 1.63 0.87 214.5 6 
LCJGmT 2ESE 51.7 24.2 37.9 0.8 66 7 ms 0 94 1.28 0.67 3J9.8 7 
IWLDER 53.0 29.0 41.0 a.2 69 14 713 0 101 1.79 0.83 186.5 9 
IENVER WSFa PP 52.1 27.7 39.9 1.1 70 12 745 a 93 1.62 0.79 195.2 7 
EVER~ 49.2 19.1 34.1 --0.1 01 1 9'Z2 0 67 l.~ o.90 1~.o 4 
LAKE CX:ffi(i'. SSW 43.3 15.9 29.6 1.3 59 -4 1055 0 2B 0.32 --0.06 84.2 6 
OOLCMX> g>RINJS 51.8 26.5 39.1 1.5 70 11 767 0 99 0.44 --0.09 83.0 3 
r»m cm 2SE 56.6 28.3 42.5 0.2 73 8 668 0 144 0.47 --0.19 71.2 4 
PUEBLO WSO N' 57.2 21.9 lJ.5 -1.0 74 4 754 0 147 0.49 0.02 104.3 2 
W\LSEt8.RG 54.6 ZJ.8 41.2 0.1 72 5 707 0 119 1.58 o.69 1n.5 5 
TRINIOPD FM N' 55.9 24.9 40.4 --0.6 73 10 730 0 137 0.51 --0.<E 86.4 4 

Mountains/Interior Vallels* 

Tari>erature Degree Days Precipitation 
Nani! r-tlx Min ~ Dep High LOtl f&t Cool GrcM Total Dep m>nn #days 
WALDEN 38.6 8.2 23.4 -2.9 59 -18 1242 0 16 1.17 0.58 198.3 7 
l.EPDVIUI 2SW 39.4 11.5 25.5 a.5 54 -12 1100 0 5 0.81 --0.09 ~.o 10 
SPLI~ 49.6 16.4 33.0 -3.5 66 -4 954 . 0 68 0.43 --0.19 69.4 3 
BlEM VISTA 49.5 16.2 32.8 -1.a 63 -6 955 0 65 0.24 --0.35 40.7 3 
SPGJGD£ 45.3 15.6 3>.5 -0.8 8) -7 1031 0 3) 0.44 --0.05 89.8 4 
Hm1IT 7ESE 41.9 8.3 25.1 0.5 61 -12 1189 0 12 1.60 0.42 135.6 4 
PJ..PllOSA WSO N' 45.4 8.7 ZJ.O -2.7 61 -16 1130 0 39 0.95 0.59 353.9 6 
~T SPRitGS 43.1 17.5 Il.3 1.4 65 -2 1033 0 33 2.05 0.24 113.3 10 
~ l.A<E 6SSW 38.9 17.4 28.1 0.4 56 3 1098 0 9 1.00 0.21 124.1 10 
DILL~ 1E 40.6 12.5 26.6 -0.1 58 -8 1145 0 15 0.93 0.22 131.0 . 9 
Q.IftV\X 33.3 8.4 2).8 -1.0 48 -11 1320 0 0 2.22 0.49 128.3 11 
ASPEN lSW 43.6 17.9 3>.8 0.8 64 0 1024 0 19 1.68 O.<E 105.0 11 
TAYLCR PMK 38.1 13.9 26.0 6.8 54 -6 1163 0 6 0.85 --0.22 79.4 6 
TEl.LLRIDE 46.2 17.2 31.7 0.5 62 -5 992 0 Z7 2.26 0.71 145.8 11 
PAOOSA SPRINiS S>.l 16.4 33.2 0.3 65 -1 9l7 0 58 2.62 1.02 163.7 8 
SILVERTOO 42.9 5.8 24.3 0.6 57 -17 1215 0 11 2.45 1.00 169.0 9 
LQ..F ffiEEK PASS 1 42.1 8.8 25.5 -0.6 54 -7 1100 0 2 5.36 1.66 144.9 7 
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· Western Vallexs* 

Tf!Jl)erature Degree Days Preci pi tat ion 
Nane Max Min Mean Dep Hi~ Lew lat Cool Gn:M Total ~ ~nn II days 
ClWG 4SW 45.1 21.2 33.2 1.7 01 5 950 0 42 1.16 -0.04 96.7 
~YDEN 46.0 21.7 33.8 2.0 68 5 9'l6 0 36 1.07 -0.17 a;.3 
JWm.Y lE 46.6 25.1 35.8 2.2 62 11 8)6 0 41 1.29 0.66 al4.8 
EnE FAA PP 47.2 18.9 33.0 1.5 64 -2 9'50 0 43 0.46 .{).13 78.0 
CllNWXD SPRil'llS 50.4 26.4 38.4 3.0 70 7 m 0 63 0.97 -0.03 97.0 
RIR.E 51.8 23.0 37.4 0.1 73 10 819 0 76 0.74 -0.07 91.4 
GW'4l JUtCTIOO WS 49.5 'l9.1 39.6 -0.6 68 17 754 0 62 1.92 1.31 314.8 
CEDPREOOE 50.1 . 26.4 38.3 0.4 70 12 794 0 01 1.50 0.60 166.7 
PPOOIA lSW 51.3 27.0 39.2 0.5 74 12 7fJ6 0 78 1.03 -0.14 EB.O 
DELTA 55.8 24.6 40.2 1.7 72 13 737 0 104 0.86 0.26 143.3 
tmTROSE ti). 2 48.5 24.6 36.5 -1.0 01 11 849 0 52 1.07 0.39 157.4 
lRAVAN 52.3 26.2 39.2 -1.8 68 13 766 0 74 1.99 0.93 187.7 
t(RLal) 46.4 20.5 33.4 -0.3 65 3 939 0 34 2.64 1.66 269.4 
YEU..GI JAC<ET 2W 47.3 26.1 36.7 .{).6 63 10 840 0 ]) 3.11 1.87 250.8 
CCRTEZ 50.6 21.5 36.0 -2.2 65 7 860 0 $ 2.68 1.65 260.2 
ruwm 50.l 'rl..7 36.4 -1.0 66 11 851 0 51 3.24 1.91 243.6 
I~IO lN 52.4 21.8 37.1 1.4 66 9 828 o · 78 1.83 o.oo 1n.1 

* Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

Station 

Colorado Springs 
Denver 
Fort Collins 
Grand Junction 
Pueblo 

NOVEMBER 1987 SUNSHINE AND SOLAR RADIATION 

Number of Daxs 

partly 
clear cloud_}! cloud_}! 

12 

1a 

>-< Q • 

• 
2 

8 15 7 
8 11 11 

10 12 8 
9 7 14 

12 10 8 

Fort Collins 
Total Hemispheric Radiation 
November 1987 

I • 13 17 

DAY 

S of 
possible 
sunshine 

74% 

66% 
73% 

:n 21 

average 
S of 

possible 

1000 

N 

500 t: ::> 
t-
c:D 

65% 

63% 
74% 

8 
9 
6 
8 
7 

·5 
8 
8 

.7 
5 
7 
9 
6 
9 
9 
9 
8 
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Where do those long-range forecasts come from? continued 

There is a small group called the Prediction Branch within the Climate Analysis 
Center (CAC) of the National Weather Service (NWS) back in Washington O.C. which has been 
providing 30- and 90-day forecasts to the public since 1949 and 1959, respectively. These 
are the forecasts that appear in the papers and on TV near the beginning of each month 
that show which parts of the country are expected to be wetter (drier) and/or warmer 
(colder) than normal. The 30-day forecast is issued at the beginning of each month and 
again in mid month; 90-day forecasts are only issued at the beginning of each month. last 
month we promised to give you more information on how long range forecasts are made. This 
is our attempt to do that. One of the long-range forecasters, Anthony Barnston, is a 
frequent reader of our monthly report. He has been kind enough to provide us with a brief 
description of their ·forecast techniques. It will be hard to grasp all of the forecast 
details from this extremely abbreviated description. Hopefully ft will give you enough 
information to help you gain some appreciation for the process. 

The 30-day forecast is prepared by one individual. The responsibility is rotated 
from month to month among 3 forecasters. The basis for each 30-day forecast is the 
anticipated mean departure from the normal air motions at a height of approximately 10,000 
feet above sea level (700 millibars). Forecasts are based on a number of analyses, both 
objective and subjective. First, atmospheric patterns and changes over the past few 
months are examined. Then, results of the computer generated 3-5 day for~casts and 6-10 
day forecasts are included. Next, detailed objective statistics on persistence (the 
tendency for existing atmospheric patterns to continue) are computed to help determine 
which features of the atmospheric circulation are most likely to continue and which will 
most likely change during the forecast period. These results are combined and checked for 
internal consistency. A 700 millibar predicted mean flow pattern is constructed consis-
tent with the strongest (most confident) features derived from the previous analyses. 
From this flow pattern, surface temperature and precipitation patterns are inferred either 
by a correlation model or by "specification" in which historic records are examined to 
show what surface weather patterns accompanied similar upper level wind motions during 
previous years. The individual forecaster uses his best judgment to produce a final 
forecast using a probability format. 

The 90-day "seasonal" forecasts uses different data inputs, no numerical forecasts, 
and is the result of consensus among 3 to 4 forecasters. Statistics on persistence are 
the major inputs to the seasonal forecast. Observed conditions from the past month, the 
past 3 seasons and the past 2 years of the season being forecast are carefully analyzed to 
determine which features are most likely to persist throughout the forecast period. The 
other major input is called the analog method. Years are found whose weather patterns are 
most similar or most opposite to what is currently occurring by examining features such as 
the height of the 700 millibar pressure surface, sea surface temperatures in selected 
tropical and e~tratropical locations in the Atlantic and Pacific, U.S. surface tempera-
tures and sea level pressure in the eastern tropical Pacific. These criteria often 
capture the phase of the El Nino/Southern Oscillation cycle. Other inputs of lesser 
significance are then considered such as soil moisture and snow cover over the central 
U.S. Finally, forecaster judgement is applied to create an internally consistent forecast 
given the assortment of dependent and independent facts and tools. 

Accuracy of long range forecasts is not especially good, but has been improving grad-
ually in recent years. Forecasts are most accurate for the winter and su1t111er seasons --
least accurate for the spring and fall. Accuracy of precipitation forecasts is only about 
half as good as temperature forecast. Monthly forecasts are a little better than seasonal 
forecasts. Monthly winter temperature forecasts, which are the most accurate of the long 
range forecasts, have an accuracy for the nation as a whole of about 161 (OS is equal to 
pure chance, 1001 is a perfect forecast). Forecast accuracy tends to be greatest for the 
southeast U.S. and the Pacific coast. the least accuracy is found -- you guessed ft, in 
the vicinity of the Rocky Mountains. 

In addition to the Prediction Branch of the CAC, there are a small number of 
Experimental Forecast Centers throughout the country. Two examples are the Scripps 
Oceanographic Institute in California and NASA Goddard laboratories in Maryland. Research 
results from these experimental centers and other atmospheric research organizations, such 
as Colorado State University and the National Center for Atmospheric Research, are 
constantly being reviewed and, when appropriate, incorporated into the operational 
forecasting schemes. 

Anyone can subscribe to the monthly and seasonal forecast service provided by NWS-CAC 
by writing to: Superintendent of Documents, U.S. Government Printing Office, Washington, 
O.C. 20402. Request the Monthlfi and Seasonal Weather Outlook. The cost per annual 
subscription to receive 12 mont ly issues and 12 mid-month updates is $19. These 
reports contain verification information as well as the forecast and are mailed in a 
timely manner. 
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December in Review: 

COLORADO 
CLIMATE 
DECEMBER 1987 

Volume 11 Number 3 

Almost all of Colorado enjoyed a crisp, cold and snowcovered Christmas. Except for 
the central mountains and most of the southwestern mountains and valleys, Colorado 
experienced a snowier than average month. Along with the snow camP. colder than average 
temperaturP.s, and above average cloudcover, especially east of the Continental Divide. 

Colorado's February Climate: 

Last year was a most unusual February. More precipitation fell on the Eastern Plains 
than was observed in most of the northern and central mountains. It is unlikely that such 
a pattern will repeat. 

Historically, February is an extremely dry month east of the mountains averaging only 
about 0.25" (3-8" snow). Precipitation increases to 0.50-1.00" in the eastern foothills 
(8-20 11 snow) and rises to 2.00-4.00 11 in the higher mountains ( 30-60" snow). In Colorado's 
western valleys, precipitation .ranges 'from about 0.50 11 to 1.5011 (8-30 11 snow). The likeli-
hood of major snowstorms from the Front Range out onto the plains is low until the last 
few days of the month, but large storms are not uncol!ITlon in the mountains. 

The whole state begins to warm-up from January's midwinter chill as days begin to 
grow visibly longer. In the mountains the warM-up is barely noticeable -- generally only 
1-4 degrees Fahrenheit. But in some western valleys and out on our plains, the warm-up 
can be dramatic. At Lamar and Grand Junction, February temperatures average close to 10 
degrees higher than in January. Southeast Colorado has even experienced a few highs in 
the 80s. But don't let this lull you into thinking spring is here. Subzero temperatures 
continue routinely throughout the month up in the mountains and are still a good 
possibility at lower elevations during the first 10 days of February. Many of Colorado's 
coldest temperatures have occurred in early February including Fort Morgan's -41°F reading 
on Feb. 11 1951 and the Colorado all-time record of -61°F set at Maybell on Feb. 1, 1985. 

Colorado Snow Removal Problems -- A Climatological Perspective 

Where I grew up back in the Midwest, snow removal was never 111.1ch of a problem. Most 
of the time it didn't snow enough to matter. When a big storm finally would come our way, 
it was a mighty good excuse to stay at home. As a kid, we hoped no one would ever clear 
the streets so we could have long holidays from school. Unfortunately, it usually didn't 
take More than a few hours after a storm ended before the local farmers would get their 
blades attached to their tractors and head for town to help dig out their elderly 
relativesa It was such a disappointment to see those tractors -- for me, anyway. 

That same approach to snow re~oval is undoubtedly still alive and well here in 
Colorado. But in the larger cities there are too nany people, too many cars, too many 
miles of streets and not a whole lot of people with their own tractors and snow plows. 
All ft takes is one enthusiastic and largely unpredicted snowstorm to hit a major 
metropolitan area (such as Denver's post-Christmas storm of 1987) and the wrath of 
seemingly millions of urbanites comes down on their elected government officials. It's 
all pretty funny, I suppose, until you loose 2 hubcaps. inadvertently realign your wheels, 
sMack into your neighbor's parked car 1 and spend the rest of the winter nursing your Aunt 
Sarah's broken hip that she got from falling on the ice. The fact is, our urban areas 
nationwide -- not just Denver -- are extreMely vulnerable to heavy snows. Heavy snow 
disrupts the urban economy and lifestyle. and folks don't adjust well at all to the 
disruption. People out in the country chuckle and poke fun at their urban relatives. But 
the problem is real. 

(continued on last page) 



31 
0 E C E M B E R 1 9 8 7 0 A I L Y W E A T H E R 

The jet strean was quite strong during Decenber and spent much of the month directly 
over Colorado. This kept weather systems moving rapidly and weather changes occurring 
quickly. 

Date 

1-2 

3-6 

7-11 

12-15 

16-21 

22-28 

29-31 

Event 

Mostly dry with l"llOderating temperatures. A few mountain snow showers on the 2nd 
and strong winds along the northern Front Range. 

Unseasonably wart:'I statewide with 40s and 50s in the mountains with some 60s and 
even 70s out on the plains. Both Walsh and Springfield hit 75° on the 4th --
the hottest in the state. Clouds spread over the state 4-5th and several cities 
in western Colorado received significant rain on the 5th. Paonia totalled 0.58" 
f ror.i the storm. 

Three disturbances crossed Colorado in rapid succession with gusty winds and 
scattered mountain snows with each system. A low pressure area developed with 
the first system late on the 7th and produced a period of rain and wet snow on 
the northeast plains. Several stations reported at least 0.25" of precipita-
tion, but close to 1.00" of moisture fell in a small area fror.l Brush to Akron. 
Mild throughout the period but sharply wanner on the 10th with some 60s and 70s 
reported again on the plains. Windy and turning colder on the 11th. 

Arctic air began.a gradual invasion of Colorado on the 12th bringing an end to 
mild autunn weather. A major storm developed to our southwest and buried El 
Paso, Texas. with unprecedented snow on the 13th. Most of Colorado was spared 
much moisture. but temperatures dipped to near zero on the plains and well below 
0° in the mountains 14-16th. Some areas of southern Colorado and the Front 
Range received significant snowfall 13-14th. Ten inches of snow fell at Mesa 
Verde. and Walsenburg received 18". 

Moderating temperatures but still chilly. Increasing clouds 16-17 as a large 
storm drifted eastward from California. The storm weakened as ft passed south 
of the state 18-19th but most of the mountains and Western Slope received sone 
snow. Close to a foot of snow fell in parts of the San Juan mountains. Air 
pollution problems developed along the Front Range, but brisk westerly winds 20-
2lst cleared the air. 

A major storm developed impressively northwest of Colorado on the 22nd and 
dropped southward. Snow became heavy in northwest counties and along the 
northern Front Range on the 23rd. Hayden measured 17" from the storm, Rangely 
13" and Fort Collins 8". By the 24th the storm was over extreme southern 
Arizona but snow continued over our southern mountains. On Christmas Day snow 
began falling in southeastern Colorado. As much as 611 of snow covered parts of 
the Arkansas Valley. Then on the 26th, the storm strengthened again 
unexpectedly and snow increased over northeastern Colorado late in the day. 
Heavy snow then focused on the Denver area on the 27th with totals ranging from 
12" to about 2-3 feet at the base of the foothills. Out on the plains snowfall 
amounts were Mostly between 4 and 12 inches. The storm finally moved east of 
Colorado on the 28th leaving the entire state blanketed with new snow. 
Temperatures were also quite cold dur1ng the period. Northern Colorado woke to 
a frigid Christmas morning. Greeley hit -9°F on the 25th. Hohnholz Ranch 
(Laramie River) was -37° for the coldest report in the state. 

Sor.le mountain flurries but generally dry and seasonal. A surge of Artie air 
reached the state on the 30th. The year ended with cold sunshine but subzero 
nighttime te~eratures across rnost areas. 

Decernber 1987 Extremes 

Highest Temperature 

Lowest Temperature 
Greatest Total Precipitation 
Least Total Precipitation 
Greatest Total Snowfall* 

Greatest Snowdepth 

75°F 

-37°F 
3.25" 
0.19" 
68" 

79" 

December 4 Springfield 7WSW 
Walsh 

December 25 Hohnholz Ranch 
Silver Lake 
Brown's Park Refuge 
Mount Evans 

Research Center 
December 28 Mount Evans 

Research Center 

* data derived only from those stations with complete daily snowfall records. 
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The storms in late December covered eastern Colorado with ITllCh above average 
precipitation for the month. More than double the normal mea~er precipitation was 
observed in many areas. By far the snowiest region, compared to average; was a strip 
from Loveland to Castle Rock where 3 to 5 times the average precipitation fell. Near 
to above average precipitation also fell in west central and northwest Colorado. But 
even with the strong westerly flow aloft and frequent disturbances, most of Colorado's 
mountain areas were drier than normal. While, in general, the central and southern 
mountains received about 801 of average, a number of areas were significantly drier. 
Half or less of the average December precipitation fell near Rico, Ridgway, Gunnison, 
Creede, and Leadville. 

Greatest 

Silver Lake 
Mount Evans 

Research Center 
Wolf Creek Pass lE 
Steamboat Springs 
Winter Park 

3.25" 

3.07" 
2.86" 
2.67" 
2.65" 

~Elevations Above 9000 feet 
~ 

Least 

Brown's Park Refuge 
Burl in~ton 
Twin Lakes Reservoir 
Rush 4N 
Joes 
Ridgway 

0.19" 
0.28 11 

0.31 11 

0.32" 
0.32 11 

0.32" 

Precipitation amounts (inches) for December 1987 and contours 
of precipitation as a percent of the 1961-1980 average. 
The dashed line represents 150i of average. 
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Three months into the 1988 water year, precipitation has been above average over 
most of northeastern Colorado, and also the westernmost and southernmost counties of 
the state. The Denver area is wettest, compared to average, with several stations 
reporting more than double their average precipitation. Drier than average conditions 
run in a band from the northwest corner of the state through the central mountains and 
then down the Arkansas Valley to Kansas. The driest areas in this band have received 
only 60% of the a.verage October-December moisture. 

Comparison to Last Year 

The northern mountains are a bit wetter than they were at this time last year. 
The Western Slope and northeastern plains are about the same •. But in the southwestern 
mountains and the Arkansas Valley, conditions this year are drier than they were a 
year ago. 

1988 Water Year to Date through December 

Wettest (as i of average) Driest (as % of average) 

Wheatridge 272S 6.33" Salida 42S 0.96" 
Castle Rock 27U . 6.48" Cheyenne Wells 50% 0.78" 
Akron FAA 260% 3.53" Campo 7S 50% 0.78" 

Wettest {total precipitation l Driest {total precipitation} 

Wolf Creek Pass lE 11.48" 87% Brandon 0.70" 61% 
Lel"!"lon Dam 9.12" 126% Fowler 0.75" 62% 
Vallecito Dam 8.88" 123% Cheyenne We·l l s 0.78" soi 

Campo 7c 0.7811 50% 

Precipitation for October 1987 through December 1987 as a percent 
of the 1961-1980 average. 
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A N D D E G R E E 0 A Y S 

The first 10 days of December were rruch warmer than average but the last 21 days 
more than made up the difference. Except for a few warmer locations in western 
Colorado, most of the state ended up 1 to 3 degrees Fahrenheit colder than average for 
the month as a whole. The Denver-Boulder area was the coldest, compared to average, 
with readings about 4 degrees below the 1961°80 average. 

COLORADO 

December 1987 temperatures (degrees Fahrenheit) and contours of 
departures from 1961-1980 averages. 

D E C E H B E R 1 9 8 7 S 0 I L T E H P E R A T U R E S 

The onset of snowcover is evident in 
the December soil te1f1>eratures. Snowcover. 
actually warms the near-surface soil 
temperatures by providing insulation from 
the cold air above. Snow also suppresses 
any rapid fluctuations in temperature. 

These soil temperature measurements 
were taken at Colorado State University 
beneath sparse unirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 

FORT COLLINS 
7 AM SOIL TEl'ERATURES 
DECE .. ER 1987 

• u 11 
DAY • 

• 



Table 1. Colorado Heating Degree Day Data through December 1987. 

Heat 1 ng Degree Data Colorado C111!11te Center (303) 491-8545 

STATION JUL AUG SEP OCT HOV DEC JAN FEB ttAR APR ltAY JUN ANN 

ALAHOSA AVE 
86-87 
87-88 

40 
63 
66 

ASPEN AVE 95 
86-87 147 
87-88 112 

BOULDER AYE 
86-87 
87-88 

0 
1 
7 

BUENA AVE 47 
VISTA 86-87 79 

87-88 49 

BURLING- AYE 
TON 86-87 

87-88 

6 
0 
5 

CANON AVE 0 
CITY 86-87 4 

87-88 11 

COLORADO AVE 
SPRINGS 86-87 

87-88 

CORTEZ AYE 
86-87 
87-88 

8 
4 

17 

D 
10 
6 

CRAJ& AVE 32 
86-87 31 
17-88 55 

DELTA AVE 
86-87 
17-88 

0 
0 
0 

D£NVER · AVE D 
86-87 0 
87-88 11 

DILLON AVE 273 
86-87 322 
87-88 296 

DURANGO AVE 9 
86-87 23 
87-88 14 

EAGLE AVE 33 
86-87 37 
17-88 54 

100 
75 
96 

303 . 657 1074 1457 1519 1182 1035 
366 728 1004 1377 1593 1160 1049 
364 601 1130 1556 

150 348 
132 428 
152 355 

6 
0 

33 

130 
175 
122 

651 1029 1339 1376 1162 1116 
735 1009 1307 1398 1063 1067 
563 1024 1382 

357 
450 
370 

714 908 1004 
714 970 947 
713 1053 

804 
779 

775 
776 

732 
662 

798 
701 

483 
375 

453 
436 

524 
508 

220 
191 

116 285 577 936 1184 1218 1025 983 
970 1316 1280 1011 1071 
955 1277 

720 459 

" 117 
388 730 650 433 
313 549 

5 108 
0 76 

20 72 

364 
406 
375 

762 1017 1110 171 803 459 
745 984 980 746 816 385 
724 1037 

200 
127 

' 81 301 639 831 911 
976 

734 
793 

707 411 179 
2 132 422 724 952 " " 177 36 87 374 

25 
14 
74 

162 440 
174 519 
150 445 

11 115 434 
541 
396 

6 214 
35 154 

58 275 . 608 
15 338 654 
96 227 534 

668 1007 

819 1042 1122 
813 1081 1096 
767 1108 

en 1132 1181 
813 1041 1224 
860 1179 

910 
888 

880 
912 

921 828 
888 953 

996 1342 1479 1193 1094 
967 1234 1473 1059 1055 
950 1376 

564 
491 

555 
534 

687 
589 

0 94 394 813 1135 1197 890 753 429 
0 145 414 " 984 " 764 759 326 

11 108 354 737 1102 

0 135 414 789 1004 1101 879 837 
0 145 477 775 1045 1012 804 805 

21 110 410 745 1125 

332 513 
318 580 
346 556 

806 1167 1435 1516 1305 1296 
883 1125 1473 1542 1244 1286 
763 1145 1491 

34 193 493 837 1153 1218 
844 1055 1204 
851 1206 

958 862 
9 295 559 895 906 

44 188 435 

80 288 626 1026 1407 1448 1148 IOU 
314 658 930 1283 1309 925 927 

75 254 509 950 1331 

528 
392 

972 
914 

600 
478 

705 
566 

296 
271 

292 
302 

419 
368 

167 
154 

253 
170 

704 
667 

366 
346 

431 
384 

165 8717 
115 8628 

381J 

262 8850 
202 8697 

3588 

59 5460 
10 5388 

2298 

184 7734 
113 8110 

3260 

38 5743 
10 5275 

2233 

33 4836 
15 4197 

2183 

78 6346 
50 6313 

2561 

68 6350 
36 6562 

2630 

193 8376 
107 7890 

3238 

31 5903 
5 3551 

2312 

74 6014 
22 5647 

2422 

435 10754 
387 10741 

4597 

125 6848 
36 6650 

2738 

171 8377 
111 7444 

3173 

EVER- AVE 59 113 327 621 
699 
602 

916 1135 1199 1011 1009 
927 1186 1178 995 1009 
922 1255 

730 489 218 7827 
&REEN 86-87 75 

87-88 " 

FORT AVE 5 
COLLINS 86-87 0 

87-88 12 

FORT AVE 
"ORGAN 86-87 

87-88 

0 
0 

12 

90 380 
118 333 

11 171 468 
0 178 500 

37 146 453 

6 
4 

29 

140 
138 
110 

438 
495 
430 

&RAND AVE 0 0 65 325 
JUNCTION 86-87 0 0 130 414 

87-88 0 6 34 248 

M • MISSING DATA 

652 442 168 7801 

846 1073 1181 
809 1091 1042 
784 1140 

930 877 558 281 
830 850 413 206 

867 1156 1283 969 
874 1193 1148 842 
773 1154 

762 1138 1225 
718 1001 1159 
754 1147 

882 
785 

874 
937 

716 
765 

516 
443 

403 
314 

224 
150 

148 
143 

3299 

82 6483 
21 5940 

2572 

47 6520 
14 6238 

2508 

l9 5683 
0 5429 

2189 

Heating Degree Data Colorado Cl1111te Center (303) 491-8545 

STATION JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ANN 

6RAlll AVE 214 
LAKE 86-87 245 

87-88 207 

GREELEY AVE 
86-87 
87-88 

0 
0 

10 

6UNIU SON AVE 111 
86-87 123 
87-88 " 

US AVE 
ANUIAS 86-87 

87-88 

0 
0 
0 

264 468 
242 488 
257 480 

775 1128 1473 1593 1369 1318 951 
117 1051 1450 1612 1265 1265 876 
677 1098 1516 

0 
0 

26 

149 450 861 1128 1240 
825 1085 1054 
762 1157 

946 
797 

856 
844 

522 
382 142 484 

119 424 

188 393 
146 420 

" " 
0 
0 
3 

45 
32 
35 

719 UH 1590 1714 1422 1231 116 
734 1064 1430 1531 1187 1148 698 

" " " 
296 
280 
273 

729 !J98 1101 
668 191 937 
653 1032 

l20 691 348 
685 700 2!J5 

654 
593 

238 
163 

543 
502 

102 
65 

384 10591 
328 10192 

4235 

52 6442 
13 5789 

2498 

276 10122 
" 8991 

0 

9 5146 
0 4653 

1996 
LEAD· AVE 272 
VILLE 86-87 372 

87-88 346 

337 522 117 1173 1435 1473 1318 1320 1038 
920 1188 1482 1510 1276 1349 955 
763 1180 1534 

726 439 10870 
369 626 
393 578 

719 440 11206 

llltON AVE 
86-87 
87-88 

LONGMONT AVE 
86-87 
87-88 

MEElER AVE 
86-87 
87-88 

DTROSE AVE 
86-87 
87-88 

I 
4 

21 

0 

12 

28 
41 

" 
0 
1 
5 

PAGOSA AVE 82 
SPRINGS 86-87 98 

87-88 104 

PUEBLO AVE 
86-87 
87-88 

RIFLE AVE 
86-87 
87-88 

0 
0 
4 

6 
1 
I 

STEAHBOAT AVE 113 
SPRINGS 86-87 120 

87-88 71 

STERLING AVE 
86-87 
87-88 

0 
0 

12 

TELLURIDE AVE 163 
86-87 200 
87-88 161 

TRINIDAD AVE 
86-87 
87-88 

0 
1 
4 

6 
I 

66 

144 
171 
158 

448 834 1070 11515 960 136 570 219 
551 173 1190 1132 131 • 961 513 284 

6 
0 

33 

162 
154 
159 

56 261 
28 402 
M M 

502 840 1209 

453 
498 
464 

843 1082 1194 
852 1135 1155 
805 1169 

938 174 546 
148 172 435 

564 927 1240 1345 1086 198 651 
623 894 1147 1262 957 119 571 

" " " 
10 
6 

30 

135 437 837 1151 1218 941 118 522 
183 532 809 1085 1190 17' 156 426 
129 349 849 1160 

256 
165 

394 
376 

254 
233 

113 
45 

105 

297 608 981 1305 1380 1123 1026 
127 1182 1326 1013 1063 
947 1292 

732 487 
385 668 648 466 
347 523 

0 
0 

11 

89 
94 
43 

24 177 
3 226 

24 125 

346 
428 
355 

499 
419 
3!J1 

744 998 1091 834 756 
741 1069 1082 768 756 
754 1111 

421 
358 

176 1249 13H ro~ 8515 5~ 
795 1081 1216 831 126 431 
119 1209 

169 
119 
127 

390 704 1101 1476 1541 1277 1184 810 
M M M H M M 1059 608 

330 590 1033 1448 

163 
111 

298 
243 

533 
377 

6 
4 

31 

157 
105 
108 

462 876 1163 1274 966 196 528 235 

223 396 
129 434 
222 426 

427 847 1193 1072 762 974 
413 742 " 

676 1026 1293 133!J 1151 1141 
716 1018 1297 1304 1091 1156 
603 192 1269 

315 123 

849 
719 

589 
540 

0 
0 

25 

86 
90 
80 

359 
421 
330 

738 973 1051 846 781 468 207 
719 1022 198 775 778 400 206 
730 1054 

WALDEN AVE 198 285 501 822 1170 1457 1535 1313 1277 
825 1126 1388 1449 1127 1162 
740 1242 1419 

915 142 
86-87 225 224 530 
87-88 215 281 495 

WALSEN- AVE 0 I 102 370 
BURG 86-87 0 0 84420 

87-88 3 30 101 332 

H • MISSING DATA 

720 
682 
707 

924 
184 
977 

989 
958 

120 
796 

711 
789 

800 576 

501 
397 

240 
207 

4794 

100 6531 
62 6680 

2796 

78 6432 
20 6134 

2642 

164 7714 
" 7308 

0 

" 6400 12 6209 
2522 

233 8367 
163 7984 

3318 

23 5465 
10 5425 

2284 

82 6945 
27 6187 

2577 

297 9595 
171 2454 

51 6614 
15 5917 

1306 

318 9164 
250 8854 

3673 

35 5544 
8 5418 

2223 

351 10466 
293 9725 

4472 

49 5504 
6 5323 

2150 

w 
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D E C E M B E R 1 9 8 7 C L I M A T I C D A T A 

Eastern Plains* 

T E!Jl)erature Degree Days Precipitation 
Nar.E fttix Min ~an ~ High LCM ~t Cool GrtM Total ~ %Nonn II .,day~ 
t£W PAMR 21N 37.J 11.7 24o4 -4.4 61 -14 1252 0 ]) Oo71 0.45 273.1 I 

4 

FmT KRGAN 40.6 14.5 27.5 0.2 61 -11 1154 0 '18 Oo62 0.37 248.0 
~ON FAA PP 37.5 l5o9 26.7 -1.9 fJ6 -4 1181 0 ~ lo76 1.51 704.0 
Kl.YOKE 42.4 17.1 29.8 0.1 68 1 1005 0 50 0.66 0.29 178.4 >( 

BlRLUGTOO 41.9 'lfJ.7 31.3 -0.6 69 2 1037 0 51 0.28 -0.04 87.5 
urm ws.u 37.9 13.4 'i3.7 -3.0 fJ6 -7 1209 0 37 0.70 a.so El.O 
O£YENNE \tELLS 42.5 18.1 30.3 -0.4 73 -2 1069 0 f>6 0.51 0.29 231.8 
LAS ANIMA.S 46.3 16.7 31.5 -0.2 70 -5 1032 0 75 0.60 0.36 250.0 
Kl.LY 44.3 10.l 'lJ.2 -3.6 61 -8 1166 0 54 0.47 0.22 1~.o 
SPRI~IELD 7WSW 45.5 Zl.1 32.8 -1.4 75 -8 91) 0 73 1.07 0.76 345.2 

Foothills/Adjacent Plains* 

T ei>erature [Rgree Days Precipitation 
NarlE flax Min ft'ean ~ High LCM ~t Cool GrtM Total ~ %Nonn #day~ 
FCRT Ca.LINS 39.8 16.2 28.0 -1.9 62 -8 1140 0 33 0.78 0.32 169.6 
~LEY LNC ~.9 15.9 27.4 -2.3 65 -9 1157 0 33 0.88 0.41 187.2 
ESTES PMK l5.6 8.4 22.0 -6.6 57 -21 1324 0 10 1.00 0.54 217.4 
LCJGUIT 2ESE 41.4 12.7 27.1 -2.4 68 -15 1169 0 37 1.73 1.30 402.3 
OOULDER 41.7 19.9 3).8 -4.3 65 -2 1053 0 45 1.97 1.34 312.7 
CENVER WSFO PP 39.9 16.9 28.4 -3.6 65 -6 1125 0 40 1.30 0.76 240.7 
EVER~N ·39.2 9.3 24o3 -3.9 58 -10 1255 0 18 1.46 0.71 194.7 E 
LPKE ~rnGE 8SW 3J.2 1.5 15.8 -2.6 51 -21 1518 0 1 0.87 0.50 235.1 j 
OOLORPOO S'RI~ 40.1 17.9 29.0 -1.7 68 -4 1108 0 40 0.64 0.25 164.1 E 
~CITY 2SE 44.4 Zl.1 32.2 -3.8 70 -3 1007 0 61 0.60 0.02 103.4 E 
PUEBLO \B> PP 43.2 14.7 28.9 -3.1 71 -11 1111 0 59 0.74 0.39 211.4 i 
~SEM3l.JRG 44.3 2'l.1 33.2 -1.3 f>6 -6 977 0 52 1.73 0.98 230.7 7 
lRINID.AD FAA PP 45.1 16.2 3).7 -2.5 71 -11 1054 0 f>6 1.04 0.47 182.5 E 

Mountains/Interior Vallexs* 

Tenperature tegree Days Precipitatiai 
NanE flax Min ~n ~ High LCM I-eat Cool GrtM Total ~ %Nonn #clays 
WALDEN 'lJ.8 4.9 16.4 -1.8 51 -26 1499 0 1 1.13 0.51 182.3 8 
LOOVILLE 2SW Zl.7 2.7 15.2 -2.8 53 -18 1534 0 2 0.55 -0.55 50.0 16 
SALIDA 37.8 10.9 24.4 -4.4 61 -7 1254 0 16 0.36 -0.25 59.0 4 
BUENA VISTA li.6 10.5 23.5 -2.7 61 -9 rzn 0 2'l 0.44 -0.14 75.9 4 
SL'GJPCt£ 29.4 4.2 16.8 -3.9 50 -14 1489 0 0 0.36 -0.07 83.7 5 
~IT 7ESE 'lJ.2 -2.0 12.6 -0 .. 3 ~ -22 1617 0 0 0.41 -1.02 28 .. 7 4 
PUKJSA W9) N> 29.4 -0.2 14.6 -2.9 47 -'lJ 1556 0 0 0.51 0.()5 113.3 5 
STEllH30l\T S'RirGS 28.6 7.6 18 .. 1 0.9 49 -2'l 1448 0 0 2.67 0.13 105.1 15 
~ l.A'<E 6SSW 26.5 5.3 15.9 -1.7 47 -22 1516 0 0 1.30 0.43 149.4 13 
DILLOO 1E 29.4 3.8 16.6 -2.1 54 -15 1491 0 3 1.10 0.23 126.4 11 
CLHWC 22.7 -0.2 11.3 -4.1 49 -20 1659 0 0 1.30 -0.81 61.6 14 
ASPEN 1SW 31.2 9.4 20.3 -1.7 fl) -8 1382 0 8 2.17 -0.24 g).0 14 
TAYLCR PMK 27.1 -0.9 13.1 6.6 45 -27 1601 0 0 0.95 -0.70 57.6 9 
lELLURIDE :fi.9 10.7 23.8 0.6 sg -8 1269 0 9 1.00 -0.63 63.2 15 
PPfJJSA SPRHGS ~.4 7.8 23.1 -0.4 56 -8 1292 0 5 1.43 -0.46 75.7 8 
SILVERT~ 33.3 -2.9 15.2 1.2 54 -20 1537 0 2 1.51 -0.43 n.8 16 
\a.F ffiEEK PASS 1 3).4 3.4 16.9 -4.9 52 -14 1484 0 1 2.86 -2.37 54.7 16 
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WestC!rn Vallexs* 

T STperature Degree Days Precipitatioo 
Nari! Max Min rsn Dep High LON I-eat Cool GrcM Total Dep %Nonn # days 
rnAIG 4SW 32.0 8.6 20.3 -1.0 58 -20 1376 O· 7 1.18 -0.47 71.5 
Hl\YDEN 32.5 10.3 21.4 1.4 fB -24 1343 0 11 1.87 0.22 113.3 
IWllELY lE 32.9 10.5 21.7 2.5 54 -23 1334 0 3 1.38 0.83 250.9 
00.E FAA PP 33.9 . 9.7 21.8 1.9 59 -15 1331 0 10 0.71 -0.23 75.5 
GLENW:XD SPRIMiS 3).2 17.9 27.0 2.0 58 -2 1169 0 9 1.53 0.00 105.5 
BIFLE "Jl.9 13.5 25.7 1.1 59 -6 1209 0 14 1.22 0.09 108.0 
~ JUNCTIOO \"5 3).9 18.8 27.8 o.o 53 4 1147 0 2 0.83 0.23 138.3 
CEDMErXlE "Jl .1 . 17.6 27.3 -1.0 55 0 1161 0 10 1.99 0.99 199.0 
P~IA lSW 38.9 18.3 28.6 -0.0 55 4 1120 0 9 1.31 -0.20 86.8 
tn.TA 42.2 16.2 29.2 0.8 55 -10 1102 0 11 0.96 0.39 168.4 
r-t1NTROSE rn. 2 13.1 16.6 27.4 -0.0 57 1 1160 0 8 0.79 0.09 112.9 
l.RAVAN 40.6 19.3 3).0 -0.3 55 10 10n 0 5 1.39 0.36 135.0 
f·DMXD l).1 12.9 24.5 0.5 53 -5 1248 0 4 MISS 
CCRTEZ 40.1 13.3 'l!J.7 -1.3 55 -1 1179 0 8 1.13 -0.14 89.0 
IlJRAfG) 38.6 13.1 25.9 -1.6 59 -6 1206 0 16 1.69 -0.30 84.9 
IG'W:IO lN 43.1 12.4 27.7 2.3 63 -5 1146 0 25 0.64 -0.60 51.6 

* Data· are received by the Co 1 orado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

DECEMBER 1987 SUNSHINE AND SOLAR RADIATION 

Nur.iber of Daxs 
% of average 

Station 

Colorado Springs 
Denver 
Fort Coll ins 
Grand Junction 
Pueblo 

i 

partly 
clear cloudx cloudx 

10 
8 

10 
6 

13 

12 

• 
• 

4 
9 

12 
9 
4 

FORT COLLINS 
10TAI.. HEMISPHERIC RADIATION 
DECEMBER 1987 

• " ,. 
DAY 

17 
14 
9 

16 
14 

possible 
sunshine 

52% 

50% 
56% 

• 

N 

500 !E. = ~ 
ID 

% of 
possible 

65% 

63% 
74% 

8 
12 
8 
9 

13 
11 
8 

16 
11 
5 

10 
14 

11 
11 
9 
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Colorado Snow Removal Problens -- A C1inato1ogica1 Perspective continued 

It only takes a dusting of ill-timed snow to cause a few accidents and bungle rush-
hour traffic. But to really knock a city like Denver off its feet takes a lot of snow and 
plenty of cold weather and maybe some wind. That's what happened in recent weeks as the 
Denver area received a belated Christmas gift of 12 to 36 inches of wind-driven snow. 

It's been very interesting listening to all the ensuing discussion of snow removal 
strategies, budgets, taxes, and such. Especially interesting to me is the talk about the 
old reliable solar snow melter that traditionally has been called on to do most of the 
Front Range snow removal. People seem to think that 1t has let us down in recent years. 

In truth, the old solar snow plow is alive and well, but what people forget fs that 
it typically takes a few weeks vacation each year (as the graphs below will illustrate). 
At the winter solstice, daylength in Colorado drops to about 9 hours and 15 minutes and 
the sun only climbs to an angle of about 27 degrees above the south horizon at noon. At 
this time and for about a month eithP.r side of the solstice, the solar energy, by itself, 
is not enough to melt large amounts of snow quickly. Fortunately, other factors also 
contribute to snowr.ielt. Wann temperatures in the soil can help melt snow and ice from 
below during much of the Front Range's long snow season. Only from late November into mid 
February do we get little help from below for melting our snow. And then, of course, 
there is temperature. While Colorado's Front Range cities can experience brutal winter 
weather, it is usually just a day or two until warmer weather (>40°F) returns. However, 
as the temperature analysis shows, there is about a 2-week period beginning just after 
ChristMas, when you just can't count on warm ter.iperatures (and chinook winds) to get rid 
of snow. Interestingly, this is exactly when this wint~r's large snowstorm hit and also 
the 1982 Christmas Eve storm. . 

So how did we ever come to beli~ve that snow would melt by itself along the Colorado 
Front Range? To answer this question we exaMined all Denver snow storms since 1882 that 
dumped at least 7.5" snow in 48-hours at the official weather station. There have been 
151 such storms in the past 106 years. More than half of these storms {82) occurred from 
the last week of February on into May. Another 29 occurred before November 20. This 
means only 40 storms have occurred during the critical period from about Thanksgiving to 
mid February -- the period when our climate is least likely to perform urban snow removal 
by itself. · 

Eight inches of snow, especially when it's dry and fluffy as most of our midwinter 
storms are, does not shut down a city, so we also looked at only the largest storms. 
There have been 36 storms since 1882 that dumped at least 14" of snow on Denver. About 
half of these really big storms occurred in late March and April. They have also occurred 
as early as mid September. During the mid-winter period from mid November to mid March, 
there have only been 8 such storms since 1882, 5 of which have occurred in the past 10 
years. Prior to 1982 no 14-inch st.orr.ts had been observed in Denver during the critical 
late December early January period when the natural snow melter is most likely on 
vacation. Co~bining these statistics, it is evident that the vast majority of heavy snows 
along the Front Range normally will melt quickly and not present long-lasting problems to 
snow removal. But if the snow falls at the wrong time, there is a very good chance it 
will stick around to bother us for a long time. 

Finally, the inevitable question that everyone seens to ask -- "Is the climate 
changing?" As usual, that's not very obvious. There has been no real change in the 
nu~ber of snowstorms~ 7.5" during the past century. The average is 15 per decade and 
that's exactly how many Denver reported during the past 10 years. There have been 
definitely more of the really large storms in the past few years, but it is not a part of 
the long-term trend. One final interesting note. After a number of years in the .1960s 
with few big storms, there was a flurry of larger storms in the early 1970s, a few of 
which occurred in late Decenber. It was at this sarne time that most Front Range cities 
first began to routinely plow major streets. Somehow, I doubt if this interesting 
correlation between climate events and snow removal policy was a mere coincidence. 

Tot.1 occurrences of Denver snowstorms > 7 . 5 • and > 14 • (dark 
bars) for the 1882-1987 period and coincident probib11tty tllat 
daily 11ui1111111 temperatures w111 not exceed 40°F. 
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January in Review: 

COLORADO 
CLIMATE 

JANUARY 1988 

Volume 11 Number 4 

January lived up to it's reputation as the coldest month of the year. With the help of 
frequent strong winds, it felt even colder. Plenty of snow also accompanied the cold, and 
most of the state ended up with above average moisture for the month. A severe blizzard 
brought serious hardship to 1111ch of the Eastern Plains from the 18th to the 23rd. 

Colorado's March Climate: 

The old adage "As the days grow longer, the storms grow stronger" often applies well to 
Colorado in March. Strong sunshine (solar energy reaching the ground is actually double 
what ft was in December) warms the ground and the nearby air. But it also adds more fuel to 
the ff re of winter storm systems. The jet strean, which remains strong in March, often 
brings a succession of storms across our state. The increased solar energy tends to make 
the atmosphere more convectively unstable, and warmer terriperature means the air can hold 
more moisture. Thfs results fn more winds, thicker clouds and heavier shower-like 
precipitation. It's even possible to have a little lightning and thunder, although that 
normally wafts until April. But don't fret! There are often pleasant respites between 
stonns when skies are clear, temperatures pleasant and fishing, skiing, biking and golfing 
conditions are all simultaneously excellent. It's an exciting time of year. 

From the crest of the Rockies eastward almost to Kansas, March f s known for its heavy 
and often unexpected snows. But on Colorado's Western Slope winter begins t .o loose fts 
grip. March precipitation ranges from only about 0.25-0.50" (3-8" snow) in the San Luis 
Valley and 0.50-1.00" (6-15" snow) in the western valleys to 0.60-2.00" (7-30) on the 
Eastern Plains and foothills and 2.00-5.00" (30-80" snow) in the high mountains. In the 
high country, it's just another in a lon·g series of winter months. Some of the March snows 
can come with very strong winds as every eastern Coloradan knows. Back in 1977 a 2-day 
blizzard claimed 9 human lives plus countless livestock. 

March temperatures vary drastically from day to day, especially east of the mountains. 
For the month as a whole, hf gh temperatures· average in the 50s at elevations below 6,000 
feet with nighttime lows in the 20s. In the higher mountains (above 9,000 feet) 
temperatures are still cold with highs only in the 20s and 30s and lows typically in the 
single digits. A few wann days are almost a certainty with temperatures in the 40s and 50s 
in the mountains with 60s and 70s at lower elevations. 

How Do We Know When Spring Is Here? 

Spring officially arrives thfs year on March 20th. The classic definition for our 
seasons fs based on the earth's orbit around the sun in combination with the tilt of the 
earth's axis of rotation. Strictly speaking, spring begins at the time of the spring 
equinox when the sun crosses the celestial equator. This means that all areas of the globe, 
except precisely at the north and south poles, have exactly 12 hours of day and 12 hours of 
night (at the poles the sun is half up and half down all day). Thereafter, for the next 6 
months, days are longer than nights over the entire Northern Hemisphere. Spring covers the 
first three months of thfs period and officially ends on the sunner solstice. the longest 
day of the year. 

This is all fine and good, but in practice spring has come to mean something that is 
much harder to define according to the calendar. It is that time of year when flowers begin 
to bloom, when brown gives way to green. when rrud reigns supreme. when animals give birth to 
their young, when love supposedly becomes the dominant human emotion, and when people get 
frantic about losing weight. I can deal with all of this quite nicely until the phone rings 
and someone asks, "How much snow do we usually get in the spring?" or "What's the average 
spring temperature in Haswell, Colorado" or something like that. All of a sudden we have to 
get specific. "Do you mean March 20-June 20 1 or do you mean April and May?" I ask. Few 
people know what they mean. 

continued 
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For the second month in a row the jet stream was very strong and remained almost 

directly over Colorado. Fast moving weather systems and frequent strong winds resulted. 

Date 

1-2 

4-8 

9-14 

15-24 

25-31 

Event 

Some mountain clouds and snowshowers on the 1st -- otherwise sunny and very coldo 
Subzero nighttime temperatures occurred over most of the state with readings of 
-20° to -40°F over many mountain areas. 

A·frigid arctic air mass east of Colorado and a flow of mild, moist Pacific air 
from the west combined to produce ·widespread snow over the state. In the cold 
air east of the mountains most areas only got 1 or 2 inches of dry snow, but 
snows were heavier in the Arkansas Valley where 4-9" were reported. Snows were 
much heavier in the milder air west of the mountains. Grand Junction totalled 811 

on the 4th-6th, their heaviest storm in recent years. Paonia received close to 
20". Snows ended on the 7th and temperatures fell to their low point for the 
winter on the Eastern Plains. Pueblo had a low of -15° while Holly shivered with 
a -28°. Snows increased again in the mountains on the 8th. 

Strong winds developed over the mountains and eastern foothills bringing an end 
to the long artic blast of the past 3 weeks. Temperatures soared into the 50s in 
many areas east of the mountains 10-llth. A strong cold front ended the brief 
warm-up and set off brief but severe blizzard conditions late on the 11th from 
the Western Slope to the eastern foothills. Very cold and windy on the 12th, 
then windy in the mountains but dry and warmer statewide. 

A complex system of storms barraged Colorado with wicked winter weather. 
Temperatures were quite mild on the 15th as cloudcover spread over the state. 
Snow began late in the evening and continued on the 16th in parts of southern 
Coloradoo Telluride got 8" of snow and Pueblo was surprised with 6". Then 
another round of snow began on the 17th as a deep low ·pressure area came inland 
across southern California. Durango awoke on the 18th to 20" of new snow {1.58" 
water content). Snow spread onto the plains during the day on the 18th. 
Temperatures dropped and strong winds developed creating dangerous blizzard 
conditions. Snow continued on the plains on the 19th with winds sometimes 
gusting to 40-60 nph closing schools and blocking nearly all roads. Measurements 
of snowfall and precipitation were nearly impossible, but estimates exceeded 12 11 

over parts of the northeast plains. Drifts of 8-12' were comnon which kept roads 
blocked for several days. Snow ended on the 20th but temperatures dove. Taylor 
Park awoke to a cool -54°. A general ifT'1lrovement then began, but strong winds 
and blowing snow continued to cause problems. Wind gusts exceeded 100 mph early 
on the 23rd along parts of the Front Range. A bridge in Boulder was knocked 
down. 

Strong northwest winds aloft 25-27th but a gradual improvement over the state. 
No precipitation and steadily warmer te~eratures 25-28th with highs reaching the 
low 40s in the mountains by the 28th with some 60s east of the mountains. The 
72° reading at Wheatridge was by far the highest in the state, but many 
snowcovered valley locations were ITIJCh cooler. Clouds increased and temperatures 
continued to moderate on the Western Slope 29-31. However, mountain snows 
developed with some heavy amounts. Aspen received 11" before the end of the 
month, and Steamboat Springs got more than 1 foot. Cold air then slipped into 
eastern Co~orado on the 31st along with a little light snow and freezing drizzle. 

January 1988 Extremes 

Highest Temperature 
Lowest Temperature 
Greatest Total Precipitation 
Least Total Precipitation 
Greatest Total Snowfall* 
Greatest Snowdepth** 

72°F 
-54°F 
5.46" 
0.05" 
77.5" 
93" 

January 28 
January 20 

January 26 

Wheat ridge 
Taylor Park Reservoir 
Rico 
Littleton 
Steamboat Springs 
Tower (Buffalo Pass) 

* data derived only froM those stations with complete daily snowfall records. 
** from Soil Conservation Service Snowpack measurements. 
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Most of Colorado experienced above average precipitation and snowfall in January. A 
number of areas. east of the mountains, including Pueblo, Akron and Julesburg had more than 4 
times the average precipitation (January averages are very low). In western Colorado, the 
wettest areas included most of the White, Yampa and Gunnison watersheds, the southern slopes 
of the San Juan mountain region and the northern half of the San Luis Valley. Dry areas 
included southern portions of the San Luis Valley, southwestern areas from Uravan to Cortez. 
and substantial parts of the Front Range and central mountains. For example, southwestern 
portions of the Denver area received less than half their January average. 

Due to the extremely strong winds in January, many weather observers had difficulty 
measuring precipitation and snowfall accurately. Please keep this in mind when examining 
precipitation patterns, especially out on the plains. 

Greatest 

Rico 
Bonham Reservoir 
Crested Butte 
Steamboat Springs 
Marvine Ranch 

5.46" 4.as• 
4.sg• 
3.68" 
J.22" 

Stonington 

Littleton 
Kit Carson 65 
San Luis 2SE 
Manassa 

Trace (suspect due to 
high winds) o.os• 

0.06 11 (suspect) 
0.11 • 
0.16" 

Precipitation amounts (inches) for January 1988 and contours 
of precipitation as a percent of the 1961-1980 average. Dashed 
line is 1soi of average. 
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Most of Colorado has received near or above average precipitation for the first 4 months 
of the 1988 water year. Several areas of northeast Colorado have received at least twice 
the average. Moisture condftfons fn western Colorado are quite close to average. The only 
areas significantly below average include portions of the Central Mountains and the upper 
Arkansas Valley and the northeastern slopes of the San Juan Mountains. 

Comparison to Last Year 

Last year at thfs time, the southern half of Colorado was much wetter than average. 
The northern and central mountains were fairly dry. 

1988 Water Year to Date through January 

Wettest {as I of average} Driest {as S of average} 

Akron FAA AP 3171 5.27" Stonington 581 1.09" 
Julesburg 3001 5.29• Leadville 2SW 601 2.62" 
Brush 2541 4.02• Twin Lakes Reservoir 621 1.44" 

Wettest {total precipitation} Driest {total precipitation} 

Wolf Creek Pass lE 14.63" 871 John Martfo Dar.1 1.00" 
Bonham Reservoir 
Rico 

13.56. 1141 Fowler 1.02" 
13.46. 145% Stonington 1.09" 

Precipitation for October 1987 through January 1988 
as a percent of the 1961-1980 average. 

691 
73% 
58% 
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A N 0 0 E G R E E 0 A Y S 

All of Colorado was colder than average. This is the first time the entire state has 
been colder than average in January since 1984. The coldest areas were the snowcovered 
valleys fn western and southern parts of the state. Pueblo had 13 nights with subzero 
temperatures and ended up 9.3° below the 1961-80 average. In Alamosa only 1 night stayed 
above 0°. Their monthly mean was 10.3° below normal. The warmest areas, compared to 
average, were the higher mountains and eastern foothills where the winds were strongest. 
There, te~eratures ~ere mostly 1° to 3° colder than average. 

i 
I 
I ___ J_ 

COLORADO 

January 1988 temperatures (degrees Fahrenheit) and contours of departures 
from 1961-1980 averages. 

J A N U A R Y 1 9 8 8 S 0 I L T E H P E R A T U R E S 
FORT COLLINS 7 AM SOIL TEMPERATURES 

Cold temperatures and strong winds sent 
soil te~eratures dropping. The frost line 
dipped to 1 to 2 feet in Fort Collins. 
Beneath pavement and in areas where winds 
cleared the snow, even deeper frost penetra-
tion were observed. 

These soil temperature measurements 
were taken at Colorado State University 
beneath sparse unirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 

50 

46 

:-
E 4Z 

I 
: 38 

i 
I! 34 

I ... 
30 

Z6 

.JANUARY 1988 

72• Depth 

35• 

12. 

6 11 16 Zl 26 
Di\Y 

31 



Table 1. Colorado Heating Degree Day Data through January 1988. 
Heattn9 Dqrn Data Colorado Cltmtt Ctnttr ~303) 491-8545 

STATIOll .JUL AUG SEP OCT llDV DEC JAii FEB ttAR APR MY JUll A111 

ALAMOSA AVE 40 
86-87 13 
87-8B " 

ASPEii AVE 95 
8&-87 147 
87-88 112 

100 
75 
H 

150 
132 
152 

303 
3111 
314 

348 
428 
355 

BOULDER AVE 
. 8&-87 

87-88 

0 • 130 
1 I 0 175 
1 33 122 

157 1074 1457 ISH 1182 1035 
721 1004 1377 1593 lHO 1041 
IOI 1130 1551 1867 

151 1029 1339 1371 1112 UH 
735 loot 1307 1398 lOl3 1067 
513 1024 1382 1450 

357 
450 
370 

714 !IOI 1004 804 
714 !170 947 779 
713 1053 1107 

n5 
111 

732 
662 

798 
7DI 

453 
431 

524 
SOI 

483 220 
375 Ill 

BUENA AVE 47 111 285 577 936 1184 ma 1D2s 983 120 459 
VISTA 8&-87 79 '9 388 730 970 1311 l28D 1011 1011 650 433 

87-88 4t 117 

BURLING· AVE 
TOii 86-87 

87-88 

I 
0 
5 

I 
0 

20 

JU 541 955 1277 1357 

IOI 364 
71 40I 
72 375 

712 lD17 1110 811 
745 984 980 74' 
724 1037 1221 

803 
816 

459 
385 

200 
127 

CANOll AVE D ' u ~ 2 132 422 
639 831 911 
724 952 976 
668 1007 1144 

734 707 411 179 
CITY 86-87 4 793 " " 117 87-88 11 

COLORADO AVE 
SPRINGS 86-87 

87-88 

CORTtZ AVE 
86-87 
87-88 

I 
4 

17 

0 
ID 
I 

CRAIG AVE 32 
811-87 ll 
87-88 55 

DELTA AVE 
86-87 
87-88 

DENVER AVE 
86-87 
87-88 

0 
0 
0 

0 
0 
ll 

31 87 m 
25 
l4 
74 

H2 440 
174 519 
150 445 

119 1042 1122 
813 1081 1096 
717 1108 125' 

910 
888 

880 
912 

II 111 
214 
154 

434 Ill 1132 1181 tZl 828 
I 

35 
541 Ill 1041 1224 888 953 
396 860 1179 1351 

58 215 IOI 
15 338 154 
91 227 534 

0 
0 

11 

94 394 
145 414 
lDI 354 

0 135 414 
0 145 ' 477 

21 110 410 

991 ll4Z 1479 1193 1094 
957 1234 1473 1059 1055 
950 1376 1561 

813 1135 1197 890 753 
759 " 984 " 754 

737 1102 1300 

789 1004 1101 
775 1045 1012 
745 1125 1227 

879 837 
804 805 

DILLOll AVE 273 332 513 805 1157 1435 1515 1305 1295 
86-87 322 318 580 883 1125 1473 1542 1244 128' 
87-88 296 346 551 753 1145 1491 1529 

DURANGO AVE 9 
86-87 23 
87-88 14 

34 193 
9 295 

44 181 

493 837 1153 1211 958 
559 844 1055 1204 895 
435 851 120I 1391 

862 
9015 

554 
491 

555 
534 

295 
271 

292 
302 

687 419 
589 368 

429 
321 

167 
154 

528 253 
392 170 

972 704 
914 6157 

600 
471 

366 
346 

EAGLE AVE 33 80 281 121 1026 1407 1448 1141 1014 705 431 
86-87 37 
87-88 54 

EVER- AVE 59 
GREEN 86-87 75 

87-88 69 

FORT AVE 
COLLINS 86-87 

87-88 

FORT AVE 
MORGAN 86-87 

87-88 

GRAND AVE 
JUNCTION 85-87 

87-88 

5 
0 

12 

0 
0 

12 

0 
0 
0 

39 314 658 930 1283 1309 925 927 515 384 
75 254 509 950 1331 1544 

113 327 1521 
90 380 1599 

118 333 602 

911 1135 1199 1011 1009 
927 1185 1178 995 1009 
922 1255 1310 

11 
0 

37 

I 
4 

29 

D 
0 
6 

171 468 
171 500 
141 453 

845 1073 1181 
809 1091 1042 
784 1140 1252 

140 
131 
110 

431 8'7 1156 1283 

155 
130 

34 

495 874 1193 1148 
430 773 1154 1484 

325 
414 
248 

76Z 1131 1225 
718 1001 1159 
754 1147 1469 

930 877 
830 850 

969 
842 

882 
785 

874 
937 

711 
765 

730 489 
652 442 

558 
413 

511 
443 

403 
314 

281 
206 

224 
150 

148 
143 

ti • MISSING DATA 

HS 8717 
us 8628 

5680 

262 8850 
202 8697 

5038 

59 5460 
10 5388 

3405 

184 7734 
113 1110 

4617 

38 5743 
10 5275 

3454 

33 4836 
15 4197 

3327 

78 1341 
50 6313 

3817 

68 1350 
36 15562 

3981 

193 1371 
107 7890 

4799 

31 5903 
5 3551 

3612 

74 6014 
22 5547 

3649 

435 10754 
387 10741 

15225 

125 6848 
36 6650 

4129 

171 8377 
111 1483 

4717 

218 7827 
168 7801 

4609 

82 6483 
21 5940 

3824 

47 5520 
14 6238 

3992 

19 5583 
0 5429 

3658 

Heattng Degree Data Colorado CH•t• Center (303) 491-8545 

STATION JUL AUG SEP OCT llDY DEC JAii FEI MR APR MY JUll A1111 
GRAND AVE 214 
WE 86-17 245 

87-88 207 

&REELEY AVE 0 
8&-87 0 
87-88 10 

GUNNISOll AVE 111 
86-87 123 
87-88 " 

LAS AVE 
AllJMS 86·87 

17-88 

0 
0 
0 

LEAD- AVE 272 
VILLE 86-87 372 

87-88 346 

ua AVE 
811-87 
87-81 

LOllGtlOllT AVE 
8&-87 
87-88 

MEEKER AVE 
86-87 
87-88 

MOKTROSE AVE 
86-87 
87-88 

I 
4 

2l 

0 
0 

12 

28 
41 

" 0 
l 
5 

PAGOSA AVE 8Z 
SPRINGS 815-87 91 

87-88 104 

PUEBLO AVE 
86-87 
87-88 

RIFLE AVE 
8'-87 
87-81 

0 
0 
4 

I 
l 

' STtAlllOAT AVE 113 
SPRINGS 86-87 120 

87-88 11 

STERLING AVE 
86-87 
87-88 

0 
0 

12 

TELLURIDE AVE 163 
86-87 200 
87-88 161 

TRINIDAD AVE 
86-87 
87-88 

0 
1 
4 

ZH 468 
242 488 
257 480 

D 149 
0 142 

21 lit 

181 393 
145 420 

" " 0 
0 
J 

45 
32 
35 

775 1128 1473 1593 llH 1318 
111 1051 1450 m2 1215 1265 
177 1098 1516 1542 

450 861 UZI 1240 94' 85' 
484 825 1085 1054 797 844 
424 762 1157 1353 

951 
871 

522 
382 

154 
593 

238 
153 

7H UH 1590 1714 1422 1231 111 543 
734 1064 1430 1539 1187 1141 698 502 

" " " " 29' 729 998 1101 
280 1568 991 937 
273 153 1032 1271 

120 "' 341 685 700 295 
102 
65 

384 10591 
321 10192 

5877 

52 5442 
13 5789 

3811 

271 10122 
" 8991 

0 

t 5141 
0 4653 

3274 
337 522 
3159 12' 
393 578 

117 1173 1435 1473 1318 1320 1038 
920 1188 1482 1510 1271 1341 955 
763 1180 1534 1577 

721 439 10870 
711 440 11206 

6371 
I 
I 

66 

• 0 
33 

144 
171 
158 

1152 
154 
159 

448 834 1070 1151 HO 131 
551 173 1190 1132 131 9'1 
502 840 1209 1354 

453 843 1082 1194 
498 852 1135 1155 
464 805 UH 1383 

938 
848 

174 
872 

570 299 
513 284 

541 
435 

256 
155 

5' 211 5'4 927 1240 1345 108' t98 
194 1147 1212 957 999 

151 
571 

394 
371 Z8 402 123 

" " " " " " 10 

' 30 

113 
45 

105 

D 
0 

17 

24 
3 

24 

135 
183 
129 

297 
385 
347 

437 837 1159 1218 941 Ill 522 254 
532 801 1085 1190 176 151 421 233 
349 849 1160 1332 

608 981 1305 1380 1123 1021 732 487 
1561 127 1182 1325 1013 1063 148 411 
523 947 1292 1548 

89 341 744 998 1091 834 75' 421 
94 428 741 1069 1082 768 756 358 

Hl 
119 

43 355 754 1111 1399 

177 499 171 1249 1321 1002 851 555 298 
221 499 795 1081 1216 839 826 431 243 
125 391 819 1209 1430 

100 6531 
62 61580 

4150 

71 1432 
20 15134 

4025 

154 7714 
M 7402 

0 

" 6400 12 15209 
3854 

233 8357 
113 798{ 

485' 

23 5465 
10 5425 

3683 

82 6945 
27 6187 

4007 
169 
119 
127 

390 

" 330 

704 1101 1471 1541 1277 1184 

" " " " " 1059 590 1033 1448 1619 
110 533 297 9595 
IOI 377 171 2454 

I 
4 

31 

157 46Z 871 1163 1274 H6 191 528 235 
105 427 847 1193 1072 762 914 395 123 

51 1114 
15 5917 

2781 108 413 742 " 1475 

223 395 
129 434 
222 426 

0 
0 

25 

8& 
90 
80 

1571 1021 1293 1339 1151 1141 
716 1018 1297 1304 1091 1151 

849 
719 

589 318 91154 
540 250 8854 

5027 603 992 1269 1354 

359 
421 
330 

738 973 1051 
7H 1022 998 
730 1054 1209 

841 
775 

781 411 207 
778 400 20I 

35 5544 
8 5411 

3432 
WALDEN AVE 198 285 501 8ZZ 1110 1457 1535 1313 1211 

825 1121 1388 1449 1127 1162 
740 1242 1499 1512 

915 
800 

642 
571 

351 104615 
293 9725 

6044 
86-87 225 224 530 
87-88 215 281 495 

WALSER- AVE 
BURG 8'-87 

87-88 

0 
0 
3 

8 
0 

30 

102 
84 

101 
M • MISSING DATA 

370 720 
420 682 
332 707 

924 989 
984 958 
977 1109 

~ 

820 
791 

781 
789 

501 
397 

240 
207 

49 5504 
I 5323 

3259 

~ 
~ 
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Eastern Plains* 
T Sll>erature Degree Days Precipitation 

Nall! fttlx Min ~ Dep Hig, Lew let Cool GnM Total ~ Vk>nn I days 
r£W RAYftER 21N 3).5 6.9 18.7 ~.5 53 -11 1429 a 2 a.so a.19 161.3 6 
STERLil'(j 29.5 4.9 17.2 -5.7 51 -17 1475 a 1 a.55 a.21 161.8 4 
FCRT KRGt\N 29.9 3.7 16.8 -5.9 53 -16 1484 a 3 a.21 a.09 150.a 2 
AKRON FM PP ]).6 la.4 31.5 -4.4 54 -8 1373 a 3 1.68 1.40 fOO.a 5 
HOC.YOO: 32.6 a.a 21.3 ~.a 51 -14 1377 a 2 1.32 a.94 347.4 4 
BlR.ItGTOO 35.4 15.1 25.2 -3.5 65 -8 1221 a 21 a.63 a.39 262.5 3 
Llftm ~ 33.9 8.2 21.a -3.5 59 -12 1354 a 13 a.oo a.51 275.9 7 
oaENrE \£LLS 33.7 11.5 22.6 -5.5 55 -la lll9 a 3 a.49 a.33 n;.2 5 
LA5 NUM\5 !1.9 9.2 23.5 -4.8 65 -14 1278 a 28 a.sa a.37 276.2 6 
KUY 34.2 3.4 18.8 -8.1 59 -28 1421 a 15 a.56 a.36 200.a 3 
SPRINJ'IEl.D 7WSW 40.6 15.1 27.9 -2.9 66 -9 1142 a 39 0.74 0.40 217.6 7 

Foothills/Adjacent Plains* 
T errperature Degree Days Precipitation 

Nam! Mix Min ~an ~ High LCM "2at C:OOl Grew Total ~ Vbnn I days 
FffiT cnLINS li.9 11.9 24.4 -2.0 58 -8 1252 0 15 0.28 -0.16 63.6 5 
GREELEY OC 32.9 8.6 21.8 -5.3 57 -11 1363 a 6 0.68 a.~ 178.9 4 
ESTES PMK 35.4 11.9 23.6 -3.2 54 -14 1274 0 6 0.27 -0.17 61.4 2 
LOl'GUIT 2ESE li.4 3.9 m.2 -5.5 59 -15 1383 0 13 0.44 0.03 1a1.3 3 
BCllDER 40.9 16.9 28.9 -2.6 fj/ -2 1107 0 43 0.40 -0.23 63.5 4 
IENVER WSFO PP 33.1 12.2 25.1 - -3.4 63 -12 1227 0 22 0.40 -0.11 78.4 4 
EVERGREEN 40.3 4.6 22.5 -3.6 65 -22 1310 0 22 0.48 -0.00 100.0 4 
LAJ<E (i'.ffiGE 8SW 26.4 -8.6 8.9 ~.6 47 -31 1731 0 0 0.49 0.26 213.0 6 
RUX'TOO PARK 31.6 1.8 16.7 -3.8 51 -15 1488 0 1 0.54 -0.00. 100.0 6 
01.CJVlOO S'RIKiS li.2 12.4 24.3 -3.6 62 -4 1256 a 22 0.43 0.19 179.2 5 
r.Ar.m CITY 2SE 41.4 14.4 27.9 -5.6 68 -9 1144 0 43 0.48 0.20 171.4 6 
PUEBLO \iBl PP 34.8 4.5 19.7 -9.3 57 -15 1399 0 12 0.94 0.72 427.3 5 
WALSEt8RG 41.8 16.3 29.0 -2.9 65 1 1109 0 25 o.~ 0.36 166.7 9 
TRINIDPD FM PP 40.6 10.8 25.7 -4.8 65 -4 1209 0 27 0.68 0.27 165.9 7 

Mountains/Interior Vallels* 
Tmperature ~ree Days Precipitatiai 

tell! Max Min ~an Dep High Lew "2at C:OOl Gl"Qtl Total ~ Vbnn I days 
\iW..DEN 26.2 1.7 14.0 -1.1 44 -31 1572 0 0 a.83 0.20 131.7 11 
LCAOVILLE 2SW 26.6 1.1 13.9 -0.6 51 -23 1577 0 1 0.71 -0.49 59.2 15 
SALIDA -:JS.7 3.6 m.2 -7.7 53 -26 1382 0 4 0.83 0.48 237.1 3 
BUENA VISTA li.4 5.6 21.0 -4.7 54 -13 1357 0 3 0.26 -0.01 96.3 6 
SPG.JPO£ 23.6 -5.5 9.1 -8.8 34 -23 1725 0 0 0.68 0.41 251.9 5 
f£R.1IT 7ESE 24.0 -7.4 8.3 -2.0 32 -31 1751 0 0 1.10 0.28 134.1 2 
rtJM:E,A \B) pp 25.a -16.a 4.5 -la.3 40 -31 1867 0 a a.26 0.01 104.0 2 
STEN-B<Yff S'RI~ 24.0 1.2 12.6 -1.9 42 -30 1619 0 a . 3.68 a.95 134.8 19 
GWn LM 6SSW 24.5 -0.8 11.8 -1.2 42 -29 1642 a a 1.]) a.19 117.1 16 
DILLON lE a>.9 -2.6 12.2 -3.3 47 -25 1629 0 0 a.98 0.12 114.0 13 
CLIM\X m.a -5.8 7.1 -5.6 42 -28 1785 a 0 1.71 -0.52 76.7 17 
ASPEN 1SW ]).l 6.a 18.1 -1.9 $ -16 1450 a 3 21!55 0.05 102.0 14 
TAYLCR PMK 23.4 -14.3 4.5 2.4 40 -54 l~ 0 0 1.85 0.41 128.5 13 
mLlRI[E 34.8 7.4 21.1 -0.a 57 -13 1354 a 6 1.86 a.16 109.4 13 
PAGOSA SPRINGS 35.6 -5.9 14.9 -5.3 52 -21 1548 a 1 1.94 o.~ 103.2 6 
SILVERTON 32.0 -9.3 11.4 -0.0 50 -29 1656 0 0 2.39 0.78 148.4 14 
\'°-F ffiEEK PASS 1 31.7 1.6 16.7 -0.2 48 -17 1489 a a 3.15 -0.58 84.5 10 
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Western Vall exs* 
TE!t1Jerature ~ree Days Precipitatiai 

Nane M:lx Min ftt!an Dep Hf~ lJM Jet Cool Grat1 Total 1RJ> m>nn II days 
cmIG 4SW 25.0 3.8 14.4 -2.6 39 -18 1561 0 0 1.25 -0.05 96.2 
HAYDEN 24.8 5.3 15.1 -1.2 40 -19 1539 0 0 2.41 0.9'l 161.7 
RANRY 1E 19.9 -3.0 8.5 -7.1 31 -24 1745 0 0 o.~ 0.37 169.8 
EAG.E FM PP 29.0 0.9 14.9 -3.2 43 -23 1544 0 0 0.83 -0.05 94.3 
CUMm> SPRINiS 31.5 10.9 21.2 -1.4 46 -9 1353 0 0 2.34 0.76 148.1 
RIFLE 33.1 4.2 18.7 -2.3 47 -14 1430 0 0 1.57 0.67 174.4 
~ JJNCTIOO l..S 28.8 5.9 17.4 -6.3 42 -6 1469 0 0 1.07 0.49 184.5 
CEDMEOOE 36.6 11.9 24.2 -1.2 55 -1 1253 0 4 1.64 0.78 1~.7 
P~IA lSW 33.9 7.5 't!J.7 -3.6 47 -6 1363 0 0 1.86 0.64 152.5 
DELTA 35.2 10.4 ZZ.8 -2.2 55 -7 1300 0 3 o.oo -0.35 o.o 
r-mTROSE ~- 2 35.1 8.5 21.8 -2.1 48 -3 1332 0 0 0.70 O.'t!J 140.0 
LRAVAN 37.8 10.2 24.0 -3.5 52 -2 1262 0 2 0.69 -0.31 69.0 
Nmtml 34.0 5.8 19.9 -1.5 50 -10 13~ 0 0 0.69 -0.39 63.9 
YB.LCM JACKET 2W 35.4 12.1 'lJ.7 -0.2 54 -4 1275 0 2 1.28 O.O'l 101.6 
CffiTEZ 36.7 5.6 21.2 -3.3 52 -6 1351 0 1 0.55 -0.48 53.4 
llJRArG) 34.2 5.5 19.9 -4.6 50 -9 1391 0 0 2.53 0.73 140.6 
IG'W:IO lN 37.8 2.5 't!J.2 -0.5 51 -17 1381 0 2 0.00 -1.37 o.o 

* Data are received by the Colorado Climate Center for More 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

Station 

Colorado Springs 
Denver 
Fort Collins 
Grand Junction 
Pueblo 

JANUARY 1988 SUNSHINE AND SOLAR RADIATION 

Number of Daxs 
% of 

partly possible 
clear cloudx cloudx sunshine 

9 6 16 
9 4 18 59% 
7 16 8 
5 7 19 49% 
8 10 13 62% 

FT. COLLINS TOTAL HEMISPHERIC RADIP..TION 
JANUARY 1988 

6 11 16 21 26 
DAY 

31 

1000 

average 
% of 

Eossible 

I 

t: 
~ 

72% 

58% 
75% 

500 ID 

13 
19 
7 

10 
14 
ll 
-7 
7 

10 
.o 
11 
8 
5 
6 
6 
8 
0 
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How Do We Know When Spring Is Here? continued 

We could attempt to assign new calendar dates to spring based on characteristics of our 
climate. If, for example, we used temperature, we might define spring as the period of the 
year when daylength is increasing and daytime high temperatures average between 55° and 
75°F. For many Front Range cities-;-that would create a spring season that would run from 
sometime in late March into early June. For southeastern Colorado, spring would start a 
couple weeks earlier and end in Hay. Up in the mountains, depending on the location, spring 
wouldn 1t begin until late April, May or even June. Another way we could define spring is by 
precipitation characteristics. For example, the first day of spring could be the average 
date of the first rainshower of the year. Spring could end when there is no longer a chance 
of getting snow. This would produce a spring season ranging from about mid February to rnid 
May out near Grand Junction and Durango, late February to June 1 in Denver, and mid April to 
late June up in the mountains. Using definitions like these, we could fairly easily note 
the differences in climate from one part of the state to another simply by comparing 
relative dates of spring. 

There is something to be said for such an approach, but I can assure you it would 
introduce a fair piece of confusion, too. If, for example, up in one of our mountain 
communities a weather station had to be moved from one end of town to another, spring might 
have to be redefined. The Chamber of Connerce would have to print up new brochures. 
Another problem that would most cert~inly crop up is that every time we computed new 
temperature and precipitation averages for the State, the seasons would change. Depending 
on which book you picked up, you would likely find a different definition of spring while 
causing some confusion, this could actually be an interesting way, and perhaps valid, to 
investigate the effects of greenhouse gases or volcanic dust (etc., etc.) on our climate. 
If spring comes progressively earlier or later over a period of decades, it is likely 
related to some scale of climate change. 

So, where does this leave us? I suggest, with some reluctance, that we stick with the 
classic definition of spring and simply recognize that "spri ng-1 ike" weather comes at 
different times to different places. No two years are ever the same, nor should they be. 
Enjoy the diversity that nature has to offer -- and don'~ be surprised if the warmth, . 
fragrance, soft winds, and bubbling sounds of tiny streams of water from melting snow brings 
on a powerful urge to write poetry and whistle in harmony. 

JCEM WTHRNET -- Welcome Aboard 

We are pleased to present a new addition to Colorado Climate. Starting this month, we 
are adding 2 new pages and a wealth of additional detailed data to our report. This is made 
possible by the WTHRNET (Wind, Temperature, Humidity and Radiation Network) project of the 
Joint Center for Energy Hinagement (JCEH) at-the University of Colorado at Boulder and 
Colorado State University. The goal of this project is to improve climate information 
resources in Colorado as they apply to energy consumption and conservation. By learning 
more about our climate and by making more detailed data available, it is hoped that the use 
of renewable energy resources such as solar and wind can be increased and traditional energy 
sources can be used more efficiently. Dr. Jan Kreider of the University of Colorado is the 
director of the JCEH and the WTHRNET project leader. 

We hope we will be able to provide high quality, detailed data like this for many years 
to come. We look forward to hearing your coJ11?1ents and suggestions about this new 
information resource. 

Do You Want to Stay on Our Mailing List? 

Look out! It 1 s that time again! In order to keep our mailing list lean, we will be 
verifying mailing addresses and renoving uninterested readers from our list. Please look 
for a subscription renewal form in the mail in the next few weeks -- and respond promptly. 
Thanks!! 
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Joint Center f2l:. Energx Management Weather DA:t.fl 

Starting with this issue, weather data from a new Colorado 
weather data collection network will appear each month in ColorAd.Q. 
Climate. Thia information is provided by the Joint Center for Energy 
Management, a collaborative venture of the engineering colleges of the 
UniverAity of Colorado (CU) and Colorado State University (CSU)o 

The Joint Center for Energy Management was established in 1987 
with funds from the Colorado Office of Energy Conservation, and is 
dedicated to excellence in energy-related education, research and 
development, and technical assistance. Center programs focus on design 
and technology of cost-effective, energy-efficient buildings and in-
dustrial processes, as well as the application of renewable energy 
resources. 

The Center is collecting weather data to enhance the quality and 
quantity of Colorado weather data used by designers, agricultural 
interests, utilities and others. Their statewide data collection net-
work, known as WTHRNET, consists of eight data collection stations, 
spanning the geographical and climatic diversity of Colorado. These 
stations are tied into a central network management computer at the 
JCEM office, and data are sent automatically each day to this compu-
ter. Weather stations are instrumented to monitor hourly average 
temperature, relative humidity, and wind energy, speed and direction. 
In addition, hourly integrated solar flux is recorded on four differ-
ent surfaces, yielding data on direct and diffuse solar radiation. 

Stations have been operating since 1987 on Alamosa, Carbondale, 
Durango, Montrose, Steamboat Springs and Walsh. Stations are slated 
for installation in Sterling and Stratton in 1988. -

JCEM weather data for January are shown below: 

Steamboat 
Alamosa Duranso Carbondale Hontroee Springe Walsh 

A•bient Te•perature de.re•• rahr•nheit ] 
maximum 41.8 48.1 46.5 47.5 

19.1 
-11.1 

averase 4.2 17.5 15.2 
minimum -31.3 -9.5 -21.4 

Ti•• of Temperature lxtremee [ day/hour ] 
maximum 30/13 28/12 11/13 11/14 
minimum 2/7 1/8 20/8 20/8 

Monthly Aver••• Relative Humidity [ percent ] 
5 AH 77 82 88 82 

11 AH 66 60 66 61 
2 PM 53 58 52 53 
5 PH 56 59 60 61 

11 PM BO 81 86 81 

42.3 
7.8 

-33.9 

11/12 
3/8 

83 
76 
59 
73 
85 

Monthly Aver••• Wind Direction [ de•r••• clockwiee from Horth 

66.8 
25.2 
-9.1 

29/14 
7/6 

69 
54 
49 
56 
74 

1000 to 1800 176 195 209 186 175 198 
2200 to 0600 204 70 170 176 141 271 

Monthly Wind Speed Dietribution [ hours per aonth ] 
0 to 3 mph 543 526 618 562 
3 to 12 mph 193 212 123 176 

12 to 2 4 mph 8 6 3 6 
> 24 mph 0 0 0 0 

Monthly Ineolation [ Btu/square ft/day ] 
daily averaae 929 789 636 813 

597 
133 

14 
0 

476 

61 
573 

99 
11 

866 

Cloudin••• [ hour• per aonth ] (The numbers on the left represent the 
hourly "clearneea index", i.e. the ratio of extraterrestrial hori•on-
tal solar radiation to that meaaured on the •round) 
60~ ~o 80' 160 131 89 115 42 150 
4C • 1'0 80' 85 62 57 59 71 58 
2G : tc 40' 38 57 69 65 56 53 

0¥ tt· 20~ 6 40 63 26 111 30 
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The following diagram illustrates January weather at JCEM weather 
station sites. For each city three graphs are shown: 

1. The top graph shows the hourly average air temperature from -40 
to 110 degrees Fahrenheit. The dotted line in the middle denotes 
the freezing point. 

2. The middle graph shows the hourly integrated horizontal insola-
tion from 0 to 400 Btu/square foot per hour. 

3. The bottom graph shows the hourly average wind speed from 0 to 30 
miles per.hour. 

Cloudy days are apparent by decreased insolation levels, usually 
accompani·ed by a decrease in the magnitude of the diurnal tempera-
ture swings. This phenomenon is seen along the western slope at the 
beginning of the month. Occasionally a storm also produces high 
winds, ae observed in Walsh on January 19th. 

Carbondale 

Weather llfl:tA. f2i:. January. ~ 

Steamboat S rin s 

uata for Stratton and 
Sterlin& vill appear 
ill future editions 

Val sh 

For more information concerning JCEM weather data, please write to 
Peter Curtiss, JCEM, WTHRNET, Campus Box 428. Boulder, CO, 80309. 
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February in Review: 

Long-awaited springlike weather finally made an appearance in Colorado in the last 
half of February. ieq:>eratures for the month ended up near average to a bit below average 
over most of the state. A lack of mountain snows in the last half of February left most 
of western Colorado drier than average for the month. Areas east of the mountains weren't 
far from average with less than 0.5011 of moisture at most reporting stations. 

Colorado's April Climate: 

Spring came early to Colorado last year with warm April teq:>eratures and sparse 
precipitation. There is no guarantee that will happen again. April is better known for 
its interesting assortment of warm SliYIY days regularly interrupted by strong storms which 
may bring heavy snows, strong winds or even thtaider and hail. (April hail rarely does 
nu:h damage.) While the city folks may prefer it warm and dry, many long-time farmers and 
ranchers prefer it cool and daq>. April rains and snows are a great help for getting 
rangeland and dryland crops off to a good start for the year. 

Up in the mountains, winter finally begins to ease a bit. Still, most' April 
precipitation falls as snow, and fn most years the snowpack reaches its greatest depth 
sametime during the month. For parts of the central and northern mountains along the 
Continental Divide, and over 111.1Ch of the Front Range foothills, April is actually the 
snowiest month of the year. Back in 1921, a remarkable 75.811 of snow fell at Silver lake 
(west of Boulder) in just 24 hours on the 14th-15th to set an all-time record for North 
America. Significant snows may also fall at lower elevations. Denver, for exaq>le, 
averages close to 1011 for the month. Fortunately, most April snows melt quickly. 
Precipitation for the month averages between 1 and 2 inches over nu:h of the state but 
increases to as nuch as 411 or more in same of the northern and central mountains. less 
than-1". of moisture usually falls on same of the western valleys. 

If you don•t like variations in teq:>erature, this may not be the place for you. 
While April teq:>eratures average in the 50s and 60s during the day at elevations below 
7,500 feet, there will be days that reach into the 70s (80s on the southeast plains). But 
don't let periods of warm weather lure you into planting tomatoes. Except near Grand 
Juic:tion, occasional freezing t~ratures can be expected throughout the month and sudden 
tefl1)erature drops of 40 degrees or more are not '61USual (especially east of the 
mountains). Meanwhile, up in the mountains it's still chilly. Highs in the 30s and 40s 
are conmon with lows in the teens. 

April is a great month for cloud watching -- you'll see all kinds. Keep your eyes 
open and you• ll be in for a treat. 

The Colorado Freeze-Thaw See-Saw: 

It's time for a quiz. How many times does the t~rature cross 32•F in an average 
year. I bet you haven't thought about that too often or too seriously. Until recently, I 
hadn't either. Most of us who are interested in climate tend to think in terms of average 
high and low terr.,eratures, normal variations, and extreme values. But when we consider 
the effects our climate has on our environnent, thresholds became especially iq:>ertant. 
There is no threshold in nature that is more iq:>ertant than 32•f co•c) -- the terrprature 
at which water freezes and thaws. Hydrologic, geologic and biologic processes are all 
extremely sensitive to this threshold. 

(continued) 
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F E B R U A R Y 1 9 8 8 D A I L Y W E A T H E R 

Cold, wintery period. Large artic high pressure area north and east of Colorado 
~ cold, dairp air into the state from the east. Light snow and freezing 
drizzle made driving hazardous from the Front Range out onto the Eastern Plains 
on the 1st. Clouds and precipitation also increased in western Colorado, and 
snows became locally heavy 2-3rd in the southwest es a PacHic storm system 
moved eastward. More than 2011 of snow fell at Pagosa Springs, and Wolf Creek 
Pass totalled 2511 • Moderate snows also spread across southeast Colorado. 
Walsenburg measured 911 on the 3rd and Burlington and Cheyeme Wells received 
about 3•. Skies cleared on the 4th and winds aloft shifted to the northwest. 
Some locally frigid t~ratures were noted early on the 4th such as -24• at 
Krernnling and -35• at Taylor Park. Strong northerly winds, late on the 4th 
reinforced the artic chill and set off some light snow flurries on the 5th along 
the eastern f-oothills. Highs on the 5th were generally only in the teens on the 
plains. 

Dry and warmer. Windy in exposed mot.r1tain and eastern foothill locations, but 
calm and continued very cold in Colorado's snowcovered valleys. Light snow in 
some northern and central mountain locations on the 8th. 

Mild on the 9th but a strong, fast-moving upper air disturbance cant>ined with a 
new artic blast from the north to set off a major snowstorm across parts of 
northern Colorado. 6-1211 of snow was COlllllOn by 111idday on the 10th across the 
northern mot.r1tains and Front Range. 11 11 of snow was reported near Loveland and 
Mount Evans reported 1311 • Only a little snow made ft into the southern 
mountains. 

A nice warming trend 11·13th with t~ratures cli!M>ing into the 40s in the 
mouitains and 50s and 60s on the eastern plains by the 13th. Denver and Pueblo 
both hit 64• on the 13th -- their warmest teq>erature in many weeks. Walsh and 
Springfield tied for the honor of the state's warm spot at 12•. The warmth 
ended abruptly as a Pacific cold front slashed across the state late on the 13th 
with high winds and a period of snow. Winds gusted to 68 q:>h at Greeley and up 
near Mount Evans 311 of new snow was accoq>anied by 81 q:>h wind gusts. Some 
property damage was reported. Windy and cool on the 14th followed by increasing 
clouds but warmer again on the 15th. 

An unsettled,. chilly day on the 16th. A few inches of 1110U1tain snows developed 
into a surprisingly heavy wet snowstorm from the foothills near Denver 
southeastward onto the plains. As nuch as 1011 was on the ground in west Denver 
early on the 17th with 711 at Colorado Springs and 1-511 across some of the 
southeastern plains. Pleasant sunshine returned on the 17th but cold 
t~ratures aloft helped trigger scattered snowshowers again on the 18th. Cold 
nighttime teq>eratures throughout the period, especially in the mountains. 

Strong north to northwest winds aloft over the state. Sunny, dry and mild in 
western Colorado. A nice warming trend east of the ll'IOU"tains 19-21st was 
interrupted by a rude cold front early on the 22nd wMch sent teq>eratures 
plurmetting on the plains and produced some light snow, especially in the 
northeast continuing on the 23rd. 

A large high pressure ridge brought spring fever to all parts of Colorado. 
Winds became light even in the high ll'IOU"tains and t~ratures clin'bed into the 
40s up high with 50s and 60s across the lower elevations. A little cooler east 
of the mountains on the 28th but warm again on the 29th. A storm system over 
California 28-29th sent moisture into western Colorado. Just a few light rain 
and snow showers were reported. 

February 1988 Extremes 

Highest T~rature 

Lowest T~rature 
Greatest Total Precipitation 
Least Total Precipitation 
Greatest Total Snowfall* 
Greatest Snowdepth** 

-35•f 
2.5011 

0.0011 

5311 

11811 

February 13 

February 4 

Springfield 7\ISW 
and Walsh 

Taylor Park Reservoir 
Mervine Ranch 
Eads and Stonington 
Mervine Ranch 
Tower (Buffalo Pass) 

*data derived only from those stations with CCJll1)lete daily snowfall records. 
** from Soil Conservation Service Snowpack measurements. 
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Heavy precipitation was hard to come by fn February. Only 4 of the National Weather 
Service's many cooperative weather stations reported more than 2.0011 of moisture for the 
month, and only about 25 stations reported more than 1 inch. Above average precipitation 
was limited to portions of the northern ~tains, an area from just southwest of Denver 
northward to Fort Collins and northeastward across the Pawnee Grasslands, an area 
surrcx..wding the Arkansas valley from Canon Cfty to LaJl.rlta, and small portions of extreme 
south central and east central Colorado. The remainder of the state was quite dry with 
several areas receiving less than half of the February average. The driest areas included 
nuc:h of extreme western Colorado, northern portions of the San Lufs Valley and the upper 
Arkansas Valley, and several locations on the northeastern and southeastern plains. 

Greatest 

Marvine Ranch 
Winter Park 
Pyramid 
Wolf Creek Pass 1E 
Steani>oat Springs 

2.so11 

2.3511 

2.2911 

2.1011 

1.8911 

Brandon 
Eads 
Julesburg 
Stonington 
Gateway 
Shaw 

0.0011 (or Trace> 
0.0011 II 
0.0011 II 

0.00H II 

Trace 
Trace 

Precipitation ~ts (inches) for February 1988 and contours of 
precipitation as a percent of the 1961-1980 average. Dotted line 

is 150% of average. 



53 
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Despite a dry February, Colorado conti.-...es to hold onto near average precipitation 
totals for the first 5 months of the 1988 water year. Above average moisture in areas 
that produce significant runoff is limited to portions of the northern mol.ntains and 
Front Range and the southern slopes of the San Juan mol.ntains. The most extensive moist 
anomaly enc0ft1)8sses most of the northeast quarter of Colorado where many locations have 
received at least SOX more precipitation than usual. The driest area is in the central 
mDl.ntains where several stations have received less than SOX of their average October· 
February totals. 

CC!!p&rison to Last Year 

At this time last year most of Colorado was near or above average with 111JCh above 
average totals across the southeastern plains. However, many areas in the northern and 
central mol.ntains were quite dry. This was a ref lectf on of the serious snow drought that 
existed throughout the Rocky Mountains in Wyoming, Montana and Idaho. 

1988 Water Year to Date through February 

Wettest Cas X of average> Driest Cas X of average> 

Julesburg 260% 5.2911 Stonington 51X 1.09" 
Brush 2371 4.35• Leadville 55X 2.95" 
Wheat ridge 219X s.12• Buena Vf sta 58X 1.5011 

Wettest 'total erecieitation"J Driest 'total erecieitationJ 

Wolf Creek Pass 1E 16.7311 SOX Stonington 1.0911 51X 
Bonham Reservoir 14.91 11 102X John Martin Dam 1.1311 68X 
Rico 14.8311 130X Caq>e> 75 1.1811 59X 

Precipitation for October 1987 through February 1988 as a percent 
of the ;961-1980 average. 
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F E B R U A R Y 1 9 8 8 T E M P E R A T U R E S 

AND DEGREE QAYS 

A cold start and a mild finish characterized Colorado's February t~ratures. For 
the month as a whole, teq:>eratures ended up near average to a little cooler than average. 
The coldest areas coq:>ared to average were some of the valley areas where snowcover 
persisted throughout all or most of the month. These areas included Alamosa and the San 
Luis Valley, some of the South Platte valley from Greel~y to Fort Morgan, the \ltlfte River 
valley at Rangely, and the Grand Valley (Colorado River) at Grand JW1Ction where 
t~ratures were generally 2 to 5 degrees colder than average. Wanner than average areas 
tncluded nu:h of the San Juan Mouitains, central mc:u\tain areas including Aspen and 
Leadville, and parts of southeastern Colorado from Walsenburg to the Kansas border. 

February 1988 teq:>eratures (degrees Fahrenheit) and 
contours of departures from 1961·1980 averages. 

F e·e Ru AR y 1 9 8 8 s 0 I L TE Mp ER AT u RE s 

The deepest frost penetration of the FORT COLLINS 7 Af.J. SOIL TEMPERATURES 
winter occurred in early February. Near· 
surface t~ratures then began their 50 FDRUARY 1988 

normal spring rise, but some frozen grcxn:I 46 72• Depth 
persisted throughout the month. 

These soil teq:>erature measurements 
. ::- C2 ... 

were taken at Colorado State University i• beneath sparse unirrigated sod with a flat, ~ 
open exposure. These data are not :34 
representative of all Colorado locations. ! 30 .... 

~ 26 

Z2 

6 11 16 21 26 
MY 

28 



Table 1. Colorado Heating Degree Day Data through February 1988. 
Heating Degree Date Colorado Climate Center (303) 491-8545 

STATION JUL AUG SEP OCT llOV DEC JAii FEI MAI API MAY JUll Allll 

ALAMOSA AVE 40 
86-87 61 
87·88 66 

ASPEii AVE 95 
86-87 147 
87-88 112 

IOULDER AVE 
86-87 
87-88 

0 
1 
7 

BUEllA AVE 47 
VISTA 86-87 19 

87-88 49 

IURLING· AVE 
TOM 86-87 

87-88 

CANON AVE 
CITY 86-87 

87-88 

COLORADO AVE 
SPRINGS 86-87 

87-88 

CORTEZ AVE 
86-87 
87-88 

6 
0 
5 

.0 
4 

" 8 
4 

17 

0 
10 
6 

CRAIG AVE 32 
86·87 J1 
87·88 55 

DELTA AVE 
86·87 
87-88 

DENVER AVE 
86·87 
87·88 

0 
0 
0 

0 
0 

" 

100 303 
75 366 
96 364 

150 
132 
152 

348 
428 
355 

657 1074 1457 1519 1182 1035 
728 1004 1377 1593 1160 1049 
601 1130 1556 1867 1381 

651 1029 1339 1376 1162 1116 
735 1009 1307 1398 1061 1067 
563 1024 1382 1450 1146 

732 
662 

198 
701 

6 
0 

3J 

110 J57 114 908 1004 804 m 483 
175 450 714 970 947 Tl9 176 375 
122 370 713 1053 1107 842 

116 285 
69 388 

117 313 

577 936 1184 1218 1025 983 
730 970 1316 1280 1011 1071 
549 955 1277 1357 1010 

5 
0 

20 

108 364 
76 406 
72 375 

762 1017 1110 
745 984 980 
724 1037 1221 

871 803 
746 816 
935 

720 
650 

459 
385 

9 
2 

36 

111 301 639 831 911 734 
724 952 976 793 
668 1007 1144 858 

707 411 
132 - 422 
87 374 

.. .. 
25 
14 
74 

162 
174 
150 

11 115 
6 214 

35 154 

440 819 1042 1122 
519 813 1081 1096 
445 767 1108 1256 

910 aao 
888 912 
958 

564 
491 

434 813 1132 1181 921 828 555 
541 813 1041 1224 888 953 534 
396 860 1179 1351 1008 

453 
436 

524 
508 

220 
191 

459 
433 

zoo 
127 

179 
177 

Z96 
271 

292 
302 

58 
15 
96 

275 608 
338 654 
227 534 

996 1342 1479 1193 1094 
967 1234 1473 1059 1055 
950 1376 1561 1264 

687 419 
589 368 

0 
0 

94 ]94 
145 414 
108 354 

813 1115 1197 890 753 429 
.. 984 .. 764 759 326 

737 1102 1300 .. 

167 
154 

" 0 
0 

21 

135 414 
145 477 
110 410 

789 1004 1101 879 
775 1045 1012 804 
745 1125 1227 889 

117 521 253 
805 392 170 

165 8717 
115 8628 

7061 

262 8850 
202 8697 

6184 

59 5460 
10 5388 

4247 

184 7734 
113 8110 

5627 

38 5743 
10 5275 

4389 

33 4&36 
15 4197 

4185 

78 6346 
50 6313 

4m 

68 6350 
36 6562 

4989 

193 8376 
107 7890 

6063 

31 5903 
5 3551 

3612 

74 6014 
22 5647 

4538 

DILLON AVE 273 332 513 
86·87 322 318 580 
87·88 Z96 346 556 

806 1167 1415 1516 1305 1296 972 
883 1125 1473 1542 1244 1286 914 
763 1145 1491 1629 1376 

704 435 10754 
667 387 10741 

7602 

DURAllGO AVE 9 
86-87 23 
87·88 14 

EAGLE AVE ll 
86·87 37 
87·88 54 

EVEI· AVE 59 
GREEll 86·87 75 

87·88 69 

FORT AVE 
COLLINS 86·87 

87·88 

FORT AVE 
MORGAN 86·87 

87-88 

GRAND AVE 
JUllCHOM 86·87 

87-88 

5 
0 

12 

0 
0 

12 

0 
0 
0 

34 193 493 837 1153 1211 958 162 600 366 
9 295 559 844 1055 1204 895 906 471 346 

44 188 415 851 1206 1391 972 

80 288 626 1026 1407 1448 1148 1014 705 431 
39 314 658 930 1283 1309 925 927 566 384 
75 254 509 950 1331 1544 1173 

113 327 621 916 1135 1199 1011 1009 730 
90 380 699 927 1186 1178 995 1009 652 

118 333 602 922 1255 1310 1029 

" 0 
37 

6 
4 

29 

0 
0 
6 

171 
178 
146 

468 
500 
453 

140 438 
138 495 
110 430 

65 325 
130 414 
34 248 

846 1073 1181 
809 1091 1042 
784 1140 1252 

930 877 558 
830 850 413 
936 

167 1156 1283 969 174 516 
874 1193 1148 842 937 443 m 1154 1414 1055 

762 1138 1225 882 
718 1001 1159 715 
754 1147 1469 1031 

716 403 
765 314 

m 
281 
206 

224 
150 

141 
143 

M • MISSING DATA 

125 6841 
36 6650 

5101 

171 8377 
111 7483 

5890 

218 7127 
168 7801 

5638 

82 6483 
21 5940 

4760 

47 6520 
14 6238 

5047 

19 5683 
0 5429 

4689 

Heating Degree Data Colorado Cll•t• Center (303) 491-8545 

STATION JUL AUG SEP OCT NOV DEC JAii fEI MAR API MAY JUll Allll 

GRAND AVE 214 
LAICE 86·87 245 

87·88 207 

GREELEY AVE 
86-87 
87-88 

0 
0 

10 

QJNlllSON AVE 111 
86·87 123 
87·88 .. 

LAS AVE 
ANIMAS 86·87 

87·88 

0 
0 
0 

LEAD· AVE 272 
VILLE 86·17 372 

87·88 346 

LIMON AVE 
86·87 
87·88 

LONr.MOMT AVE 
86·87 
87-88 

I 
4 

21 

0 
0 

12 

MEEKER AVE 28 
86·87 41 
87·88 II 

MONTROSE AVE 
86·87 
87·88 

0 
1 
5 

PAGOSA AVE 82 
SPRINGS 86·87 98 

87·88 104 

PUEBLO AVE 
86·87 
87·88 

llfLE AVE 
86·87 
17-88 

0 
0 
4 

6 
1 
9 

STEAMBOAT AVE 113 
SPRINGS 86-87 120 

87·88 77 

STEILING AVE 0 
86·87 0 
17-88 12 

TELLIJalDE AVE 163 
86·87 200 
87-88 161 

TRINIDAD AVE 
86·87 
87·88 

0 
1 
4 

WALDEN AVE 198 
86·87 225 
87·88 215 

WALSEN· AVE 
IURG 86·87 

87·88 

0 
0 
J 

264 468 
242 488 
257 480 

m 1128 1473 1593 1369 1111 951 654 m 1051 1450 1612 1265 1265 176 593 
677 1098 1516 1642 1413 

0 
0 

26 

149 450 
142 484 
119 424 

861 1128 1240 
825 1085 1054 
762 1157 1361 

946 856 
797 144 
955 

522 
382 

231 
163 

188 393 
146 420 

719 1119 1590 1714 1422 1231 116 543 
734 1064 1430 1539 1117 1148 691 502 

II M M M M M II 

0 
0 
J 

337 
369 
393 

6 
I 

66 

6 
0 

J] 

45 
32 
JS 

296 
280 
273 

729 998 1101 
668 991 937 
653 1032 1271 

820 691 341 
685 700 295 
837 

522 817 1173 1435 1473 1311 1320 1038 
626 920 1188 1482 1510 1276 1349 955 
578 763 1180 1534 1577 1326 

144 441 
171 • 551 
158 502 

834 1070 1156 960 936 570 
173 1190 1132 931 961 513 
840 1209 1354 1022 

162 453 843 1082 1194 938 174 546 
154 498 152 1135 1155 148 172 435 
159 464 805 1169 1383 1035 

102 
65 

726 
719 

299 
284 

256 
165 

56 261 564 
28 402 623 

927 1240 1345 1086 998 651 394 
894 1147 1262 957 999 519 376 

II II II II M II M 

10 
6 

JO 

135 
183 
129 

437 837 1159 1211 941 111 522 
532 809 1085 1190 176 856 426 
349 849 1160 1332 1003 

254 
233 

384 10591 
328 10192 

7290 

52 6442 
13 5719 

4816 

276 10122 
II 8991 

0 

9 5146 
0 4653 

4111 

439 10870 
440 11206 

7697 

100 6531 
62 6680 

5172 

71 6432 
20 6134 

5060 

t64 7714 
94 7402 

0 

69 6400 
12 6209 

4157 

113 
45 

105 

297 608 981 1305 1380 1123 1026 7J2 487 233 1367 

0 
0 

17 

24 
· 3 
24 

385 668 927 1182 1326 1013 1063 641 466 163 7984 
347 523 947 1292 1541 1117 6053 

89 346 
94 428 
43 355 

177 
226 
125 

499 
499 
391 

744 998 1091 IJ4 756 421 
741 1069 1082 768 756 351 
754 1111 1399 90] 

176 1249 1321 1002 156 555 
795 1081 1216 839 826 431 
119 1209 14JO 1039 

163 
119 

291 
243 

23 5465 
10 5425 

4586 

82 6945 
27 6187 

5046 

169 390 
119 M 
127 310 

704 1101 1476 1541 1277 1114 110 5ll 297 9595 
M M M M II 1059 608 377 171 2454 

590 1033 1441 1619 1336 

6 157 462 876 1163 1274 966 196 528 235 51 6614 
15 5917 

3810 
4 105 427 847 1193 1072 762 974 395 123 

31 108 413 742 " 1475 1029 

223 
129 
222 

0 
0 

25 

285 
224 
281 

I 
0 

JO 

396 
434 
426 

86 
90 
80 

501 
530 
495 

676 1026 1293 1339 1151 1141 
716 1018 1297 1304 1091 1156 
603 992 1269 1354 1109 

849 589 311 9164 
719 540 250 8854 

6136 

359 
421 
330 

738 973 1051 146 711 468 207 
119 1022 998 m 111 400 206 
730 1054 1209 150 

35 5544 
I 5418 

4282 

822 1170 1457 1535 1313 1277 915 642 351 10466 
825 1126 1388 1449 1121 1162 aoo 576 293 9725 
740 1242 1499 1572 1343 7387 

102 370 720 924 989 820 711 501 240 "49 5504 
6 5323 

4085 
84 420 682 984 958 196 719 397 207 

101 332 707 977 1109 826 

It • MISSING DATA 

<.T1 
<.T1 
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F E B R U A R Y 1 9 8 8 C L I M A T I C D A T A 

Eastern Plains* 

Tenprature Degree Days Precipitatfon 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep XNorm # days 
NEW RAYMER 21N 4006 16o9 28.8 ·108 62 -4 1044 0 25 Oo26 Oo 13 200.0 4 
STERLING 42o3 16.3 29.3 -1 .6 61 -1 1029 0 40 Oo09 -0.08 52.9 1 
FORT MORGAN 41.0 15.9 28o4 -2.5 69 1 1055 0 38 Oo 19 Oo05 135.7 4 
AKRON 4E 40 .. 1 17.0 2806 ·Oo6 65 -5 1047 0 30 0.27 0.06 12806 6 
HOLYOKE 4206 17.8 30o2 -2.4 61 -4 1004 0 40 o. 16 •Oo 18 4701 2 
BURLINGTON 4401 ·20.9 32.5 -2.1 66 -3 935 0 48 0.29 0.09 145.0 3 
LIMON WSMO 42.4 1606 29.5 -1.6 61 -4 1022 0 34 0.39 0.21 216.7 4 
CHEYENNE WELLS 43.6 19.4 31.5 -2.1 61 -1 966 0 39 0.37 0.21 231.2 4 
HOLLY 50.0 15.3 32.6 -1.1 71 0 933 0 91 0.05 -0.21 19.2 3 
SPRINGFIELD 7\JSW 52.0 21.7 36.8 1.0 n 3 808 0 109 0.19 -0.14 57.6 4 

Foothills/Adjacent Plains* 

Tenprature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep XNorm # days 
FORT COLLINS 46.5 18.6 32.5 0.0 63 2 936 0 50 0.51 0.14 137.8 4 
GREELEY UNC 45.0 18.7 31.8 -2.0 65 2 955 0 51 0.55 0.27 196.4 2 
ESTES PARK 42.5 13.9 28.2 -1.2 60 -5 1060 0 12 0.39 0.01 102.6 2 
LONGMONT 2ESE 43.2 14.8 29.0 -2.9 64 -4 1035 0 42 Oa37 0.00 100.0 4 
BOULDER 49.5 22.0 35.7 -0.5 66 4 842 0 65 1.14 0.50 178.1 8 
DENVER WSFO AP 47.0 21 .2 34.1 0.4 61 4 889 0 54 0.60 0.02 103.4 6 
EVERGREEN 45.9 12.7 29.3 0.3 62 -5 1029 0 36 0.73 -0.03 96.1 6 
LAKE GEORGE SSW 37. 1 1.3 19.2 -0.5 52 -18 1320 0 2 0.28 -0.03 90.3 4 
RUXTON PARK 37.1 7.2 22.1 o. 1 50 -5 1238 0 0 0.78 -0.11 87.6 4 
COLORADO SPRINGS 44a8 18.7 31.7 -0.8 62 -2 958 0 44 0.68 0.38 226.7 7 
CANON CITY 2SE 48.8 21a4 35.1 •2a 1 66 -3 858 0 16 0.46 0.04 109.5 3 
PUEBLO WSO AP 49.3 17.9 33.6 ·1 .8 70 ·4 903 0 84 Oo38 0.13 152.0 6 
WALSENBURG 50.9 21.8 36.3 0.8 68 -3 826 0 n 1.02 0.20 124.4 3 
TRINIDAD FAA AP 51.6 19.4 35.5 0 .. 5 68 1 850 0 95 0.25 -o. 16 61.0 3 

Mountains/Interior Valleys* 

Tenprature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
WALDEN 32.5 4.4 18.4 OoO 44 -14 1343 0 0 0.44 -0.02 95.7 5 
LEADVILLE 2SW 35.3 2.7 19.0 2.5 51 -15 1326 0 2 0.33 -0.67 33.0 6 
SALIDA 47.6 15.5 31.6 1.4 62 5 965 0 40 0.16 -0.48 25.0 2 
BUENA VISTA 44.8 15.1 30.0 1.3 59 3 1010 0 23 0.05 -0.30 14.3 1 
SAGUACHE 34.3 4.7 19.5 -5.4 46 -1 1314 0 0 0.05 -0.21 19.2 1 
HERMIT 7ESE 30.4 -0.3 15.0 0.5 42 -18 1443 0 0 0.69 -0.03 95.8 2 
ALAMOSA WSO AP 36. 1 -1.8 17.2 -5.2 50 -17 1381 0 0 0.25 -0.05 83.3 3 
STEAMBOAT SPRINGS 32.6 4.7 18.6 -0.9 46 -19 1336 0 0 1.89 -0.15 92.6 11 
GRAND LAKE 6SSW 30.0 1 o9 16.0 -0.1 42 ·18 1413 0 0 0.77 -0.04 95.1 10 
DILLON 1E 33o4 1 .. 1 17.2 ·1.3 47 ·12 1376 0 0 0.77 -0.12 86.5 9 
CLIMAX 28a8 •2o3 13o2 ·1.7 48 ·18 1494 0 0 0.94 -0.90 51.1 ,, 
ASPEN 1SW 39.8 11.0 25o4 2o7 53 0 1146 0 5 Oo95 -1.15 45.2 1 
TAYLOR PARK 34a0 -10.6 11 o7 5o7 46 -35 1539 0 0 0.85 ·Oo21 80.2 7 
TELLURIDE 43.6 9.5 26.5 2.5 54 -3 1109 0 1 0.74 ·Oo73 50.3 6 
PAGOSA SPRINGS 45. 1 2o5 23.8 -1 .9 60 -12 1187 0 15 1.41 Oo07 105.2 3 
SILVERTON 41.8 -5.2 18o3 4.4 55 -20 1347 0 6 Oa93 -0.66 58.5 7 
WOLF CREEK PASS 1 38.3 4.7 21.5 3.4 46 -4 1252 0 0 2. 10 -1081 53.7 4 



Name 
CRAIG 4SW 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLEN\IOOO SPRINGS 
RIFLE 
GRAND JUNCTION WS 

- CEDAREDGE 
PAONIA 1SW 
MONTROSE NO. 2 
URAVAN 

- NOR\IOOO 
YELLOW JACKET 2\1 
CORTEZ 
DURANGO 

Max 
33.0 
31.4 
33.0 
40.4 
43. 1 
46.5 
42.5 
46.0 
43.6 
43.6 
51.2 
42.3 
44.4 
44.8 
47. 1 

57 
\lestern Vallevs 

Teq>erature Degree Days 
Min Mean Dep Hi;h Low Heat Cool Grow 
9.3 21.2 -0.7 1,2 -9 1264 0 0 
8.9 20.2 -1.5 44 -11 1292 0 0 
4.4 18.7 -5.6 51 -13 1334 0 1 
8.2 24.3 -0.6 53 -11 1173 0 3 

17.0 30.1 0.3 59 2 1006 0 18 
11.4 28.9 -0.8 60 -1 1039 0 25 
15.9 29.2 -4.8 61 2 1031 0 18 
18.8 32.4 0.2 60 5 935 0 25 
17.2 30.4 -1.5 60 2 996 0 15 
16.8 30.2 -1.3 58 4 1003 0 14 
·19.3 35.2 -0.6 66 11 855 0 57 
12.8 27.6 -o.o 54 -4 1078 0 10 
17.0 30.7 1 .4 57 7 987 0 18 
15.4 30. 1 -0.4 59 2 1008 0 16 
15.4 31.2 0.3 61 3 972 0 27 

•Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

FEBRUARY 1988 SUNSHINE AND SOLAR RADIATION 

Nutb!r of Da:t;s 
I of average 

partly possible I of 

Total 
0.45 
0.42 
0.05 
0.35 
0.81 
0.47 
0.21 
0.39 
0.42 
0.45 
0.42 
0.67 
0.71 
0.76 
0.90 

Station ill.!! ~ ~ s...,shine egssible 

Colorado Springs 
Denver 
Fort Collins 
Grand Juiction 
Pueblo 

H 

14 

12 

i 10 

~ 8 
~ 

6 

4 

2 

9 12 8 
9 8 12 661 71% 
8 14 7 

14 6 9 79% 64% 
11 10 8 741 74% 

Fi. COLLINS TOTAL HEMISPHERIC RADIATION 

6. 

FEBRUARY 1988 

11 16 
DAY 

21 26 28 

1500 

1000 ,.. 
2§ 

N 
t: 
~ 

500 

Precipitation 
Dep XNorm #days 

-0.75 37.5 7 
-0.73 36.5 9 
-0.44 10.2 2 
-0.25 58.3 5 
-0.32 71.7 8 
-0.28 62.7 5 
-0.26 44.7 3 
-0.43 47.6 3 
-0.66 38.9 3 
0.04 109.8 1 

-o. 14 75.0 2 
-0.03 95.7 2 
-0.40 64.0 4 -o. 17 81.7 3 
·0.48 65.2 5 
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The Colorado Freeze-Thaw See-Saw: continued 

Most of us, especially farmers and gardeners, pay attention to late spring freezes 
and early fall freezes. Those of us who have to scrape frost off our wfndshfelds fn the 
morning also take note. But there f s a lot gof ng on as the t~rature crosses back and 
forth over the f reezf ng pof nt that we may not notice. Perhaps we observe ~hat a lot more 
pot holes appear fn our streets in the spring. More than likely we blame U on the snow 
plows. And the chunks of rock we f;nd in the spring on the highways up in the rugged 
Rockies we usually blame on the melting snow. Or maybe you were surprised by a spring 
dust storm when you thought the topsoil was stf ll very moist. In truth, the freezemthaw 
process has a great deal to do with the decay of our streets and similarly the erosion of 
our Rocky Mountafnsa The freeze-thaw process also. loosens the soil, breaks up clods, 
conditions the soil for a new growing season, but also makes it susceptible to erosion by 
strong spring wfnds. The teq:ierature crossing 32•f by itself is no big deal, but if water 
f s present and changes phase, then things get interestinga 

Unlfke'almost any other substance fn nature, water expands as it nears the freezing 
pof nt and then expands even more as ft turns to ice. Just as thf s process can shatter a 
glass water bottle left too long to chf ll fn the freezer, ft can also crack pavement, 
break rocks, loosen soil particles and even crack the fot.n:iations under our homes. 

Now, let's get back to our lfttle (Jliz. We don't really measure exactly how often 
the t~rature crosses the 32• mark. But most weather stations do measure each day's 
highest and lowest·t~rature. Whenever the high is above freezing and the low is below 
freezing, we know the t~rature has to cross the threshold at least once. Looking at 
detailed t~rature records at Fort Collins, we discovered that there are about 144 days 
per year when the daily high teq:ierature fs above freezing and the low is below. On most 
of these days the t~rature crosses the freezing point twice •• once rising and once 
falling. But there are days when it only crosses once and days when it crosses the 
freezing point several times. We fouid one day in recent years when the teq>erature 
crossed back and forth 9 times. 

Average nuti>er of days in a year that the Fort Collins Teq:ierature: 

Crosses the Freezing Point This Nurmr of Times Stays Above 
Freezing 

Stays Below 
Freezing 2 3 4 5 6 7 8 9 10 Total 

197 24 24 81 16 12 5 3 2 <1 <1 0 365 

Making a very siq>le assUq>tion that the freezing point is crossed two times on every 
day the high is above freezing and the low is below, we con.,uted average amual 
•crossovers" for 141 locations in Colorado and, for c~rison, many other major cities 
across the country. Fraser lead the pack with 498 crossovers per year. Wagon Wheel Gap 
was a close second with 495. outside of Colorado the highest totals were all in the 
intermountain west. Flagstaff, Arizona, crosses the freezing pofnt an average of 391 
tfmes per year while Ely, Nevada, averages 389 crossovers. In Colorado, the fewest 
crossovers occur at Palisade (221), Grand Jl6\Ctfon <222), Canon City (223) and Boulder 
(237). Only 201 crossovers per year were noted fn Denver when the official station was on 
the roof of the Post Office building downtown. Thfs fa stf ll more crossovers than occur 
in most of the rest of the country. 

Here is a coq>aratfve table showing estimated freezing tenprature crossovers for 
selected locations in Colorado and throughout the U.S. This type of analysis could prove 
useful in examfnfng ranges and habitats for certain plant life and also fn looking at 
erosion processes. 

Estimated Nurmr of 32•F Crossovers Per Year for 
Selected Colorado and U.S. Locations 

Alamosa 384 Gunnison 398 Al buquerCJle, NM 
Aspen 367 Lamar 274 Atlanta, GA 
Berthoud Pass 295 Leadville 366 Boise, ID 
Boulder 237 Limon 329 Boston, MA 
Burlington 275 Meeker 367 Caribou, ME 
Canon City 223 Mesa Verde NP 278 Dallas, TX 
Castle Rock 355 Montrose 298 Detroit, Ml 
Colorado Springs 267 Pueblo 273 Elkins, W 
Denver airport 273 Salida 381 Helena, MT 
Denver city 201 Silverton 477 Minneapolis, MN 
Dillon 462 Steant>oat Springs 392 Mt. Washington, NH 
Durango 399 Sterling 294 New Orleans, LA 
Evergreen 416 Trinidad 277 Orlando, FL 
Fort Collins 288 Wagon Wheel Gap 495 Phoenix, AZ 
Fraser 498 Rapid City, SO 
Glenwood Springs 321 Sacramento, CA 
Grand Junction 222 Seattle, WA 

St. Louf s, MO 
(derived fran surmarfzed 1951-85 daily Washington DC 
maxi111.111 and mini111.111 teq>eratures) (National Airport) 

233 
109 
206 
140 
181 
76 

175 
228 
270 
147 
151 
27 
7 

17 
241 
32 
31 

149 
123 
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Applicationa 21 Weather ~ ~ lnersy-Related ~ 

How doee the weather affect energy uee? We all know that when the temperature etarte 
dropping the energy uee for apace heatin1 goee up. Similarly, on a hot summer day the 
utilitiee must brin1 more 1eneratore on line to accomodate our air conditioners. But also 
consider that the evapotranapiration rate determine• the amount of energy required to run 
irri1ation pumps, or that the eftectiveneee of economiaer cycles in large buildin1s 
depends on the relative humidity and correapondin1 air enthalpy. (The enthalpy meaeuree 
the internal ener1y of the air and water vapor mixture). 

And of couree, after the ener1y uee come• the utility bill. Here at JCEH we look for 
vaye to reduce thoee bill• by etudyin1 ener1y coneervation, ener1y utilization te~hniquee 
and the application• of renewable energy resources. For example, when designing a buildina 
HVAC eyetem, it ie important to know the ran1ee of yearly temperature and eolar data 
before sizing chillere, heatin1 plante, 1laain1 areae, etc. 

Thie month ve will look at temperature distributions and what they can ehow ue. 
Fi1ure 1 showe the epan of air temperature• in Alamoea for February. The horizontal axis 
ie broken down into 5 degree (F) temperature bine, while the vertical axie showe the 
number of houre per month that the temperature vae within that bin ranee. The two "peake" 
in this graph represent the daytime and nighttime averacee. These averacee (and standard 
deviations) can be useful for determining a building heating (or cooling) load at 
different periods of the day, as well ae for anticipating extremes. 

Figure 1 - l Tvpicol Temperature Diatribution - Alomoao February l..S..a.B. 
100 
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By looking at distributions for the paet 6 monthe, ve can 1et a feel for the temp~rature 
trende on nonthly and eeaeonal acalee. Figure 2 shows Alamosa temperatures from September, 
1987 (front 1raph) to February, 1988 (rear 1raph). Notice that for certain montha the 
temperatures are evenly distributed acroae a wide ran1e. Thie can occur when a frontal 
syetem moves acroae the region, expanding the range of temperatures aeen during that 
month. Thie effect is noticed more during the awins eeaaons of aprinc and fall. 
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Fisure 2 - Alomooo Tempcrotyre Piatribytiona. SL.al.!&, z.La8. 
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On a bright n1 te, alao notice that February was generally warmer than January, a sure 
sign that eprin~ ia coming! Thia makee aenae: if you wake up on a cold but aunny morning 
it take• a few hours for the earth to "warm up", Similarly, the aeaaonal lag time between 
th? ahorteat day of the year (December 21) and the coldest days is atout a month. On the 
ot~er end of the thermometer, we experience the hotteat daya of the year ln July, about a 
mnith after the eumaer solstice. 
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.z.c.Etl· Weather I2AtA f.cu::. February 1i1ia. 

The map of Colorado below shows ~he location of six JCEH weather stations. For each site 
(1) the top rraph shows the hourly temperature in degrees F, (2) the middle bar chart 
eiv111s the dail.y total hori.zontal ineol.stion, in thousands of Btu/equare foot per day and 
(3) the bottom eraph shows the ·hourly vind speed in mph. Hote that the wind epeed sensor 
in W•l•h vae froaen d~rine the firet 5 daye of the month. 

U01 _____ cA_•.•.c_H_l'_AL_! ___ _ 110 __ ~s ... r.-£A_n-.a ... aft...,r_s._P_1_1"_G ... s __ _ 

Some hichliehts of the JCEH data are elven here: 
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March in Review: 

COLORADO 
CLIMATE 

MARCH 1988 

Vohne 11 Nlllb!r 6 

March brought the typical springtime see·saw of teq:>eratures as storm systems zipped 
across the state one after another. T~ratures ended up near average for the month. 
Considering the many storm systems that crossed the area, precipitation was surprisingly 
light. Above average moisture was limited to the Front Range and same selected portions 
of the mcM.ntains. 

Colorado's May Climate: 

Interesting meteorological transitions often take place over Colorado in May. Yarmer 
tet11Jeratures inspire rapid melting of mc:M.ntain snowpack. But as rivers rise the potential 
for heavy precipitation diminishes in western Colorado, especially down in the southwest. 
This is convenient for our state since it tends to minimize the potential for flooding 
even at a time when rivers are usually running high. At this same time, however, May can 
be a very wet month in eastern Colorado from the lower foothills out across the plains. 
For one month of the year eastern Colorado seems like a humid midwestern state. May is 
often the cloudiest month of the year, but the low clouds and frequent showers are very 
beneficial for eastern Colorado agriculture. When the May wet season fails, as it 
sometimes does, wheat yields and range conditions usually suffer. If the rains came in 
over atx.ndance, then flooding becomes a possibility. And don't forget severe weather. 
After months of convective tranquility, the thunderstorm season really gets rolling in 
eastern Colorado fn May. Hail and tornadoes both became a possibility. In parts of 
eastern .Colorado, May is the month with the greatest likelihood for hail. The biggest 
hailstones, however, usually wait for later in the summer to fall. 

For the month as a whole, May precipitation averages only 0.50" to 1.0011 on the 
Western Slope and increases to 1·211 in the southern lllOU'ltains as well as the valleys of 
northern and central mcM.ntains. Two to four inch totals are typical in the northern 
mcM.ntains. From Denver northward to Wyoming and east to Nebraska, May is normally the 
wettest month of the year with totals in same areas frequently exceeding 3 inches. 
Southeastern Colorado is somewhat drier, but rainfall typically increases dramatically as 
you head east from Trinidad and LaJunta toward Kansas. Most May precipitation falls as 
rain below elevations of about 6500 1 , but snows are possible and have been locally heavy 
in the past. Higher in the mouitains snow is still conmon but even there May snows 
usually melt quickly. 

Colorado still gets its fair share of abrupt t~rature changes in May, but for the 
most part t~ratures are quite pleasant. Many areas still have a threat of frost early 
in the month so gardeners need to be careful with sensitive plants. If you•re new to an 
area, please check on local growing season statistics before getting carried away planting 
beans and tomatoes. High teq:>eratures average in the 70s at most lower elevation 
locations across the state but expect same summerlike days with highs in the 80s and a 
fair share of daq> cloudy days with only 40s and 50s. Low tet11Jeratures are generally in 
the 40s. Higher in the mountains tet11Jeratures drop, and by the 11,000 foot level only 
expect highs in the 40s and lows in the 20s throughout the month. 

Here we go again •• our hail season is upon us: 

It wasn't that long ago that Colorado was the site of the largest hail research 
experiment of all time. In the 1960s and early 70s hl.ndreds of researchers swarmed to 
places like Grover, Keota, Briggsdale and New Raymer in northeast Colorado to learn more 
about hail. Many farmers and ranchers from across the plains voluitarily reported each 
hailstorm they observed. Massive &111CM11ts of data from balloons, surface weather stations, 
and radars were tEollected in an effort to understand what makes hailstorms tick. Why was 
Colorado chosen? Quite frankly, it's because it hails here with a frequency and intensity 
that is matched in only a few other locations in the whole world. Not all of Colorado is 
in hail alley, but the High Plains in the lee (east side) of the Rockies is where hail 
falls with greatest vengeance. 

(cont.il'Uld) 
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M A R C H 1 9 8 8 D A I L Y W E A T H E R 

A deep upper-level low pressure trough drifted over Colorado. Grand JWletion 
was greeted with a morning th&n:lershower on the 1st. Rain began along the Front 
Range late on the 1st and turned to snow overnight as cold air pushed in from 
the northeast. 2-12• of new snow fell in the northern and central lllOU"ltains and 
along the northern Front Range. Boulder totalled 0.9011 of moisture from the 
storm. Localized fog and snowshowers contiRJed on the 3rd but some locally 
heavy snows were reported. OUray picked up 10• of wet snow by the morning of 
the 3rdo 

Another disturbance whipped across Colorado triggering more snow fn the 
northern and central 1nOU1tains and a period of snow late in the day in southeast 
Coloradoa Most snowfall was less than 4•o 

Cold mornings but mild afternoons 5th and 6th. Then increasing clouds from the 
northwest on the 6th. Snow developed late on the 6th in northwestern Colorado 
and spread into the lllOU"ltains early on the 7th as a strong Pacific cold front 
flew across the state. Blustery cold winds statewide on the 7th but only a few 
snow showers east of the 111CKa1tains. 

Clearing on the 8th, but stf ll cold and breezy on the plains. Wanner statewide 
on the 9th -- beautiful day with increasing clouds late. 

A storm center developed and fntensfffed ferociously over northern Colorado 
early on the 10th. Heavy snow fell in a small ~rea of north central Colorado. 
Fort Collins reported 11• of wet snow and Red Feather Lakes 15• in just a few 
hoursa Strong winds developed statewide and blizzard conditions closed highways 
in northeastern Colorado. Very strong winds averaging as nax:h as 40 ~ 
contiooed in northeast Colorado on the 11th producing white-out conditions in 
those areas that had received snowa 

Unseasonably cold and unsettled. An upper level disturbance dropped down from 
the north and set off snowshowers on the 12th which became more organized along 
the southern Front Range. An inch of snow covered nax:h of the southeast plains 
by early on the 13th with closer to 411 fran Colorado Springs south to Trinidad. 
As skies cleared t~ratures dropped to their lowest values of the month in 
11any areas. Taylor Park's -26•F on the 14th was the coldest in the state. 

A new ston1 system took shape west of Colorado on the 15th and dropped south· 
eastward. Though the ston11 looked strong on the weather maps, ft didn't pack 
1UCh puich. Most of the state got a bit of snow and teq>eratures east of the 
lllDU"ltains stayed very cold. The greatest precipitation report was 1.2511 of 
water content at Wolf Creek Pass. 

At last, a significant taste of spring. After a chilly day on the 18th, 
tenpratures cliri>ed steadily and reached the 60s and 70s at most lower 
elevation locations 20·23rd with some 80s on the eastern plains. 

Briefly colder on the 24th as a strong cold front crossed the state. A good 
round of snows in the northern and central lllOU"ltains with 8• at Fraser and 
Breckenridge. Windy on the plains with areas of blowing soil conti,.,.ing onto 
the 25th. Very warm 26-27th in advance of yet another approaching storm. Some 
record high tf!ll1)eratures on the 27th such as Pueblo's 85•. Holly's 92• earned 
it the hot spot award for the month. 

Dramatically colder -- 40• teq>erature drops fn many locations on the 28th. 
Scattered snow showers in mountains and eastern foothills on the 28th. Briefly 
warmer on the 29th prior to one more winter blast 30-31st. Snows developed and 
became heavy late on the 30th along the Front Range and contiRJed on the 31st 
especially in southern Colorado. Snows were surprisingly powdery for so late in 
the season. Fort Collins picked up 1911 of the white stuff and the Coal Creek 
station west of Boulder totalled 28• from just 1.12• of moistureo Surprisingly 
little snow fell in the mountains with only a trace at Steamboat Springs, Dillon 
and Durangoa Unseasonably chilly ten.,eratures persisteda 

Highest Ten.,erature 
Lowest Ten.,erature 
Greatest Total Precipitation 
Least Total Precipitation 
Greatest Total Snowfall* 

Greatest Snowdepth** 

March 1988 Extremes 

92•F 
-26•F 
4.88° 
0.0011 

81 11 

12811 

March 27 
March 14 

Holly 
Taylor Park Reservoir 
Bonham Reservoir 
Stonington 
Mouit Evans 

Research Center 
Tower (Buffalo Pass) 

*data derived only fran those stations with complete daily snowfall records. 
** fran Soil Conservation Service Snowpack measurementsa 
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Despite an abuidance of significant storm systems, nuch of Colorado was drier than 
average in March. Less than half the average precipitation was observed in extreme 
northwest Colorado, over auch of the southwest quarter of the state and across all of the 
extrenm eastern plains. A rumer of locations including Cortez, Durango and Burlington, 
had less than 20X of their average. Most areas in the central and southern lllCU\tains were 
well below average. 

The wettest area, COll1)8red to average, was north central Colorado. More than double 
the March average was observed in the Estes Park, Loveland and Fort Collins area. 
Windsor's 2.2911 monthly total was more than 3 times their average. Fort Collins• snowfall 
total 'of 39.611 shattered the 100-year record for greatest monthly snowfall. Most of the 
rest of the Front Range was also near or above average. A few areas in the ~tains were 
wet inclucHng Yaq>a, Grand Lake, Winter Park, ll"'eckenridge and OUray. 

Greatest Least 

Bonham Reservoir 4.8811 Stonington 0.0011 

Mount Evans Holly o.os• 
Research Center 3.54• BrMdon o.os• 

Winter Park 3.24• Saguache 0.06• 
Marvine Ranch 3.2211 John Martin D• 0.06• 
OU ray 3. 1311 Joes 0.0611 

Silver Lake 2.90" 

Precipitation &mOUlts (inches) for March 1988 and contours of 
precipitation as a percent of the 1961-1980 average. Dotted line 

is 150X of average. 
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Drier than average conc:Htions are expanding in Colorado as we are now 6 months into 
the 1988 water year. Most of the central and southern 111CM.S1tain areas are below average 
with portions of central Colorado below 701 of average. However, there are still many 
mist areas, such as mst of the Colorado Front Range and northeastern plains, many 
Western Slope valleys and the majority of the northern 111CM.S1tainsa A few local areas 
including Akron, Windsor, and Castle Rock have had mre than double their average mfsture 
to date. It has now been 11 years since the last time Grand Junction experienced below 
average precipitation for the OCtober-March perioda 

Conparison to Last Year 

At this time last year, dry conditions existed throughout the northern and central 
111CM.S1tains, while mst of the remainder of the state was mre mist than usual. The 
wettest areas, carpared to average, were found in southeast Colorado. 

1988 Water Year to Date through March 

Wettest <as X of average> 

Akron FAA 
Brush 
Windsor 

278X 
2391 
2391 

Wettest <total precipitation> 

Bonham Reservoir 
Wolf Creek Pass 1E 
Rico 

19.7911 

19.01" 
15.49• 

1061 
741 

110% 

Driest <as X of average> 

Stonington 
Creede 25 
Leadville 2SW 

37X 
50% 
521 

Driest <total precipitation> 

Stonington 
John Martin Dam 
Brandon 

1.0918 

1.1911 

1.5011 

1.0911 

3.1311 

3.4911 

37X 
531 
751 

-y--------, ,,. 
I 

Precipitation for OCtober 1987 through March 1988 as a percent 
of the 1961-1980 average. 
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AND DEGREE DA Y'S 

March teq>eratures had their normal variety of ups and downs but ended up very close 
to average for the lllDnth as a whole. More than half the reporting stations were cooler 
than average, but there was no organized pattern to the teq>erature anomalies and nearly 
all stations were within 2 degrees of the 1961-80 average. 

COLORADO 
March 1988 tel'l1)eratures (degrees Fahrenheit) and 
contours of departures from 1961-1980 averages. 

M A R C H 1 9 8 8 S 0 I L T E M P E R A T U R E S 

FORT COWNS 7 AM SOIL TEMPERATURES Soil teq>eratures were slow to recover 
uitil warm weather in late March finally 
sent them soaring. ~,..-------------MAR--~ __ 19-~------.:.---------

These soil teq>erature measurements 
were taken at Colorado State University 
beneath sparse uiirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 
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Table 1. Colorado Heating Degree Day Data through March 1988. 
lleetl-. Degree D•t• Coloredo Cl l•t• Center (303) 491-1545 

ITATIDll M. AUG SEP OCT llOV DEC .IM FEI lllAll API llAY .IUlil AMII 

ALAMOSA AVE 40 
16-17 63 
17-11 66 

ASPEii AVE 95 
16-17 147 
17-11 112 

ICIJLDEI AVE 
16-17 
17-11 

0 , 
7 

BUEllA AVE 47 
VISTA 16·17 79 

17-11 49 

ULlllG· AVE 
TOii 16·17 

17-11 

CAllDll AVE 
CITY 16-17 

17-11 

COUllADO AVE 
SPRlllGS 16-17 

17-11 

CORTEZ AVE 
16-17 
17-11 

6 
0 
5 

0 
4 ,, 
8 
4 

17 

0 
10 
6 

CRAIG AVE 32 
16-17 31 
17-11 55 

DELTA AVE 0 

DENVER 

16-17 0 
17-11 0 

AVE 
16-17 
17-11 

0 
0 

11 

100 303 657 1074 1457 1519 1112 1035 732 453 
75 J66 m 1004 1.111 1591 1160 1049 662 436 
96 364 601 1130 1556 1167 1311 1031 

165 1717 
115 1621 

I09Z 

150 341 651 1D29 1339 1376 1162 1116 191 
132 421 735 1009 1307 1398 1063 1067 101 
152 355 563 1024 1312 1450 1146 1136 

524 Z62 1150 
508 202 1697 

7320 

6 1JO 357 114 to1 1004 804 m w 220 
0 175 450 714 910 947 719 776 375 191 

J] 122 310 71] 1053 1107 142 739 

116 215 577 936 1114 1211 1025 913 720 459 
69 JU 730 910 1316 1280 1011 1071 650 43] 

117 . 313 549 955 1277 1357 1010 1030 

5 
0 

20 

' 2 
36 

25 
14 
74 

108 364 762 1011 mo 111 
76 406 745 984 980 746 n 375 R4 1037 1221 935 

IOJ 459 200 
116 315 127 
719 

11 301 
132 422 
17 374 

162 440 
174 519 
150 445 

639 131 911 
n4 952 976 
661 1007 1144 

734 107 411 
79] .. .. 
151 767 

119 1042 1122 910 llO 564 
111 1081 1096 eaa 912 491 
767 1108 1256 951 116 

179 
177 

296 
271 

,, 115 434 113 1132 1111 921 121 555 292 
6 214 541 111 1041 1224 eaa 953 534 302 

35 154 396 860 1179 1551 1008 199 

51 275 608 996 1342 1479 1193 1094 
15 331 654 967 1234 1473 1059 1055 
96 227 534 950 1376 1561 1264 1076 
0 94 394 113 1135 1197 890 753 
0 145 414 " 984 .. 764 759 

11 108 354 737 1102 1300 .. .. 

617 419 
519 361 

429 167 
326 154 

0 
0 

21 

135 414 
145 477 
110 410 

789 1004 1101 179 137 521 253 
m 1045 1012 804 I05 392 110 
745 1125 1227 1119 111 

59 5460 
10 5311 

4916. 

'84 7734 
U3 1110 

6657 

JI 5743 
10 5275 

5161 

J] 4136 
15 4197 

4952 

71 6346 
50 6313 

5661 

61 6350 
36 6562 

588IS 

193 1376 
107 7890 

7139 
31 5903 

5 3551 
3612 

74 6014 
22 5647 

5349 

DILLDll AVE 273 332 513 806 1167 1435 1516 1305 1296 9R 
16-17 322 311 580 II] 1125 1473 1542 1244 1216 914 
17-11 296 346 556 763 1145 1491 1629 1376 1379 

104 435 10754 
667 317 10741 

1911 

DURANGO AVE 9 
16-17 23 
17-11 14 

EAGLE AVE 33 
16-17 37 
17-11 54 

EVER· AVE 59 
GREEll 16-17 75 

17-11 69 

FORT AVE 5 
COLLlllS 16·17 0 

17-11 12 

FORT AVE 0 
llORGAll 16-17 0 

17-11 12 

GRAND AVE 
.IUllCTIDll 16·17 

17-11 

0 
0 
0 

34 193 493 137 1153 1211 951 162 600 J66 
9 295 559 144 1055 1204 195 906 471 346 

44 111 435 ~1 1206 1391 9R 159 

10 211 626 1026 1407 1441 1141 1014 105 431 
39 314 651 930 1213 1309 925 927 566 384 
75 254 509 950 1331 1544 1173 1002 

125 6141 
J6 6650 

5960 

1n 1377 
111 7483 

6192 

113 327 621 916 1135 1199 1011 1009 730 419 211 7127 
90 3IO 699 927 1116 1171 995 1009 652 442 161 7801 

111 ll3 602 922 1255 1310 1029 992 6630 

,, 171 461 146 1073 1111 930 177 551 211 
0 171 500 I09 1091 1042 IJO 150 413 206 

37 146 453 714 1140 1252 936 121 

6 140 431 167 1156 1213 969 174 !116 224 
4 131 495 174 1193 1141 142 937 443 150 

29 110 430 m 1154 1414 1055 126 

0 65 125 762 1131 1225 112 716 403 141 
a 130 414 111 1001 1159 715 765 314 143 
6 34 241 754 1147 1469 1031 141 

12 6413 
21 5940 

5511 

47 6520 
14 6231 

5173 

19 5613 
0 5429 

5430 

II • IUISlllG DATA , 

11 .. u,. D .. r .. D•t• Coloredo Cl l•t• Center <103> 491-1545 
ITATIDll M. AUG SEP OCT llOV DEC .IAI FEI lllAll API llAY .IUlil Allll 

GUii> AVE 214 
LAKE 16-17 245 

17·11 207 

lllEELEY AVE 
16-17 
17-11 

a 
a 

10 

GllllU SOii AVE 111 
16-17 123 
17-11 II 

LAS AVE 
MIMS 16-17 

17-11 

0 
0 
0 

264 461 m 1121 1473 1593 1369 1111 951 654 384 10591 
242 411 m 1051 1450 1612 1265 1265 176 593 121 10192 
257 "° 677 1ot1 1516 1642 1411 11n 1662 

0 
a 

26 

149 450 
'42 414 
119 424 

161 1121 1240 946 156 522 231 
1125 1085 1054 797 144 312 163 
762 1157 1363 955 807 

52 6442 
13 5789 

5623 

111 393 119 ,,,, '590 1n4 1422 1211 116 543 216 10122. 
146 420 734 1064 1430 1539 1117 1141 691 502 II 1991 

II II II II II 11 · II II 0 

0. 45 
0 32 
3 35 

296 m 991 1101 121 691 J4I 
ZIO 661 991 937 615 100 295 
273 653 1032 1271 137 611 

102 
65 

9 5146 
0 4653 

4749 

LEAD· AVE 272 JJ7 522 117 1173 1435 147J 1311 U20 1DJI 726 439 10810 
VILLE 16-17 JR 369 626 920 1111 1412 1510 1276 1349 955 719 440 11206 

17-11 346 J93 571 763 1180 1534 1577 1326 1355 9052 

LIMDll AVE I 
16·17 4 
17·11 21 

LDllCJOIT AVE 
16-17 
17·11 

0 
0 

12 

llEHEI AVE 21 
16·17 41 
17-11 .. 

MDllTIOSE AVE 0 
16·17 1 
17·11 5 

PAGOSA AVE IZ 
SHlllGS 16·17 91 

11-aa 104 

PUEILO AVE 
16-17 
17·11 

llFLE AVE 
16-17 
17-11 

0 
a 
4 
6 
1 
9 

STEAMBOAT AVE 11] 
SPllllGS 16-17 120 

17·11 77 

STERLlllG AVE 0 
16-11 a 
17-11 12 

tElllJllDE AVE 163 
16·17 200 
17-11 161 

TRINIDAD AVE 0 
16-17 , 
17-11 4 

' I 66 

' a 
JJ 

144 441 134 1010 1156 960 936 510 299 100 6531 
171 551 173 1190 1132 931 961 513 214 62 6680 
151 502 140 1209 1354 1022 94] 6115 

162 453 14] 10IZ 1194 931 174 546 256 ™ ~ m1m1m ~mm w 
159 464 IOS 1169 1313 1035 147 

11 6432 
20 6134 

5907 

56 261 564 927 1240 1345 1m6 991 651 J94 164 m4 
94 7402 

0 
21 402 623 194 1147 1262 957 999 579 J76 
II II II II II II II II 

10 
6 

JO 

135 437 137 1159 1211 941 111 522 254 
113 5JZ I09 1085 1190 116 156 w m 
129 149 149 1160 1332 1003 117 

69 6400 
12 6209 

5674 

11J 
45 

105 

297 60I 911 1305 1J10 1121 1026 m 417 m 1367 
315 661 927 1112 1326 101J 1063 641 466 163 1914 
~ m ~~~1~ • 1049 

0 
0 

17 
24 
3 

24 

" 94 
4J 

177 
226 
125 

346 
421 
355 
499 
499 
391 

744 
741 
754 
176 
195 
119 

998 
1069 ,,,, 
1249 
1081 
1209 

1091 134 
10IZ 761 
1399 90J 
1321 1002 
1216 139 
1430 1039 

756 
156 m 
156 
126 
165 

421 
351 

555 
01 

163 
119 

291 
243 

23 5465 
10 5425 

5363 
12 6945 
27 6117 

5911 

169 390 104 1101 1476 1541 1211 1114 110 m m 9595 
119 11 II , K 11 II II 1059 60I J77 171 2454 
127 J]O 590 10JJ 1441 1619 1JJ6 1167 

6 157 462 176 1163 1214 966 196 521 235 
4 105 427 147 1193 1on 762 t74 395 121 

31 108 413 742 II 1475 1029 131 

51 6614 
15 5917 

4641 

223 396 676 1026 1293 1ll9 1151 '141 149 519 311 9164 
129 434 716 1011 1297 1304 1091 1156 719 540 250 1154 
222 426 603 992 1269 '354 1109 1092 n2I 

a 
a 

25 

16 mm m~ ~ m w m 
90 421 119 1022 991 m 111 400 206 
IO JJO 730 1054 1209 150 IOJ 

35 5544 
1 5411 

5085 

WALDEll AVE 191 215 501 122 1110 1457 1535 131J 1277 915 642 J51 10466 
530 125 1126 1311 1449 1127 1162 IOO 576 293 9n5 
~ m~~~~~ m1 

16-17 225 224 
17-11 215 211 

WALSEll· AVE 
-G 16-87 

17-11 

a 
a 
J 

1~mnom•121mm~ 
Ol4~m•mM•mm 

JO mm m m1~ 126 m 
' II • llllSlllG DATA 

49 5504 
6 5323 

4151 

°' °' 
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Eastern Plains 

Tenperature Degree Days Precipitation 
Name Max Mf n Mean Dep High Low Heat Cool Grow Total Dep XNorm #days 
NEW RAYMER 21N 45.6 20.0 32.8 -2.4 75 3 992 0 77 1.31 0.67 204.7 10 

.. STERLING 52.3 23.6 38.0 1.2 78 9 831 0 124 0.77 -0.03 96.2 5 
FORT MORGAN 52.6 23.7 38.2 0.8 82 11 826 0 123 0.74 0.18 132.1 6 
AKRON FAA AP 49. 1 22.0 35.5 -o.8 79 2 904 0 98 2.09 1.22 240.2 9 
HOLYOKE 52. 1 23.9 38.0 -0.6 84 7 830 0 124 0.42 -0.71 37.2 4 

• BURLINGTON 53.2 25.8 39.5 -0.5 83 11 779 0 122 0.16 -0.66 19.5 3 
LIMON WSMO 48.5 20.2 34.3 -1 .9 78 2 943 0 93 0.82 0.08 110.8 9 
CHEYENNE WELLS 57.3 25.5 41.4 2.0 85 7 722 0 170 0.23 -0.46 . 33.3 3 
LAMAR 59.6 22.0 40.8 -1 .9 91 7 744 1 194 o. 19 -0.74 20.4 4 
LAS ANIMAS 63.2 25.5 44.4 0.9 90 13 638 5 230 0.50 -0.12 80.6 8 
HOLLY 59.2 21.1 40. 1 -0.6 92 5 764 0 189 0.05 -0.65 7.1 2 
SPRINGFIELD 7'WSW 59.8 25.2 42.5 0.9 84 9 692 1 193 0.48 -0.43 52.7 7 

Foothills/Adjacent Plains 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High low Heat Cool Grow Total Dep XNorm # days 
FORT COLLINS 51.3 25.2 38.2 0.7 75 3 821 0 103 2.72 1.62 247.3 9 
GREELEY UNC 52.2 25.3 38.7 -1 .3 76 9 807 0 121 1.66 0.71 174.7 8 
ESTES PARK 41.0 18.2 29.6 -2.9 61 -15 1091 0 16 1.49 0.76 204.1 8 
LONGMONT 2ESE 51.9 22.8 37.4 -o.o 76 5 847 0 118 1.50 0.59 164.8 7 
BOOLDER 54.2 27.5 40.9 0.6 75 4 739 0 130 2.53 1.17 186.0 9 
DENVER WSFO AP 51.0 26.0 38.5 o. 1 78 13 811 0 109 1.28 0.14 112.3 10 
EVERGREEN. 48.3 17.2 32.7 0.5 70 -2 992 0 79 2.22 0.92 170.8 9 
LAKE GEORGE SSW 39.9 11.5 25.7 -o.8 59 -13 1212 0 24 0.90 0.35 163.6 10 
RUXTON PARK 37.1 1.9 22.5 -3. 1 58 -8 1308 0 19 2.21 0.66 142.6 14 
COLORADO SPRINGS 49.4 23.0 36.2 -0.4 76 6 886 0 94 0.90 0.10 112.5 10 
CANON CITY 2SE 54.7 25.3 40.0 -0.7 82 7 767 0 147 0.68 -0.15 81.9 8 
PUEBLO WSO AP 56.5 22.8 39.7 -1 .3 85 10 m 0 162 0.93 0.20 127.4 11 
WALSENBURG 55.4 24.1 39.8 -0.1 76 7 773 0 144 2.10 0.78 159.1 10 
TRINIDAD FAA AP 55.7 21.9 38.8 -1.5 80 5 803 0 149 1 .07 0.18 120.2 10 

MOlrltains/Interior Valleys 

Teq:>erature Degree Days Precipitation 
Name Max Min Mean Dep High low Heat Cool Grow Total Dep %Norm# days 
WALDEN 35.1 7.8 21.5 -2.6 51 -22 1340 0 1 1.32 0.75 231.6 11 
LEADVILLE 2SW 36.2 5.9 21.0 0.0 50 -12 1355 0 0 0.54 -0.76 41.5 12 

• SALIDA 47.9 18.3 33. 1 -3. 1 68 -4 982 0 64 0.02 -0.76 2.6 1 
BUENA VISTA 45.7 17.3 31.5 -2. 1 64 4 1030 0 55 0.35 -0.28 55.6 6 
SAGUACHE 45.7 18.0 31.8 -1.1 67 7 1021 0 42 0.06 -0.36 14.3 1 
HERMIT 7ESE 35.2 4.2 19.7 0.4 49 -20 1396 0 0 0.30 -1.16 20.5 2 
ALAMOSA \ISO AP 48.1 14.8 31.4 -0.2 68 2 1031 0 59 0.18 -0.25 41.9 7 
STEAMBOAT SPRINGS 39.9 14.3 27. 1 0.3 60 -2 1167 0 9 1.90 -0.02 99.0 10 
GRAND LAKE 6SSW 36. 1 5.0 20.6 -1.8 51 -17 1372 0 2 1.33 0.48 156.5 18 
DILLON 1E 34.4 6. 1 20.3 -3.0 53 -14 1379 0 4 1.10 -0.01 99. 1 11 
CLIMAX 29.4 -1.0 14.2 -4.2 44 -18 1566 0 0 1.64 -0.49 77.0 16 
ASPEN 15\1 42.0 14.5 28.2 0.7 62 -4 1136 0 27 2.15 -0.05 97.7 12 
TAYLOR PARK 35.9 -0.3 17.8 5.6 50 -26 1453 0 0 0.55 -0.71 43.7 7 
TELLURIDE 44.8 14.3 29.5 1.1 63 -5 1092 0 28 1.07 -0.88 54.9 12 
PAGOSA SPRINGS 51.0 14.2 32.6 0.3 69 2 996 0 71 0.20 -1.24 13.9 3 
SILVERTON 41 •. 2 1.4 21.3 1.3 60 -20 1346 0 18 1.40 -0.51 73.3 16 
WOLF CREEK PASS 1 35.3 4.1 19.7 -1.5 50 -9 1398 0 0 2.28 -2.58 46".9 6 
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Western Valleys 

Tenprature Degree Days Precipitation 
Name 
CRAIG 4SW 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLENWOOD SPRINGS 
RIFLE 
GRAND JUNCTION WS 
CEDAREDGE 
PAONIA 1SW 
MONTROSE NO. 2 
URAVAN 
NORWOOD 
YELLOW JACKET 2W 
CORTEZ 
DURANGO 
IGNACIO 1N 

Max 
42.2 
39.8 
50.6 
46.6 
51.6 
52.5 
53.7 
53.3 
53.7 
52.6 
57.5 
49.7 
50.5 
52. 1 
53.8 
54.5 

Min Mean Dep High Low Heat Cool Grow 
17.9 30. 1 -0.3 65 2 1076 0 32 
16.9 28.4 -o.o 59 ·3 1128 0 8 
23a2 36.9 1 .. 9 69 12 864 0 75 
18.2 32.4 -0.5 68 2 1002 0 53 
24.0 37.8 1.7 70 10 836 0 83 
21.2 36.9 -0.8 73 9 865 0 99 
28.2 40.9 -1.3 77 18 741 0 100 
24.5 38.9 o. 1 72 7 803 0 95 
25.0 39.3 0.4 75 10 788 0 112 
24.2 38.4 -0.2 73 10 817 0 101 
26.3 41.9 ·1.3 76 16 708 0 145 
20.7 35.2 1.4 67 5 915 0 61 
23.5 37.0 2.0 69 9 862 0 69 
19.3 35.7 -1.6 71 8 899 0 88 
20.2 37.0 -0.3 72 9 859 0 105 
17.6 36.0 0.8 72 8 890 0 108 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center ff additional information is needed. 

MARCH 1988 SUNSHINE AND SOLAR RADIATION 

NU'lb!r of Dan 
I of average 

partly possible I of 

Total Dep 
0.98 -0.57 
0.99 0 0. 19 
0.58 0 0a 19 
0.74 ·0.03 
0.97 0 0 .. 27 
0.45 ·0.40 
0.72 -o. 10 
0.38 ·0.62 
0.32 -0.96 
0.67 o. 14 
0.31 -0.66 
o. 14 ·0.97 
o. 14 -0.92 
0.21 -1.13 
0.28 ·1.35 
0.07 -1.13 

Station clear £1..gygy .~ sunshine m!SSible 

Colorado Springs 8 13 10 
Denver 7 7 17 731 
Fort Coll ins 5 15 11 
Grand JLnCtion 9 11 11 731 
Pueblo 7 14 10 m 

FT. COLLINS TOTAL HEMISPHERIC RADIATION 
MARCH 1988 

24 

20 

16 

~ 
I 12 

711 

64X 
75X 
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> 
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N 1000 
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0 
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DAY 
21 

500 

26 31 

XNorm # days 
63.2 10 
83.9 13 

. 75.3 8 
96. 1 9 
78.2 11 
52.9 6 
87.8 7 
38.0 3 
25.0 5 

126.4 4 
32.0 7 
12.6 2 
13.2 3 
15.7 3 
17.2 2 
5.8 2 
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Here we go again -- our haf l season is upon us: contil'U!d 

There isn't 111JCh active research going on at present on the topic of hail. But that 
doesn't mean that hail fs no longer a problem. Each year millions of dollars of property 
damage is inflicted by haflstorms right here in Colorado. More damage is done by hail in 
this part of the ceultry than by any other type of natural hazard. 

What do ... know about hail fn Colorado? Here are a few statistics: 

• Hail fs one of the most variable climatic elements. It tends to be very spotty and 
varies greatly fn size and frequency fran year to year and place to place. 

• Colorado is one of the most hall-prone states In the United States. 

• Hail is possible anywhere In Colorado. However, the vast majority of Colorado 
damaging hailstorms occur on the High Plains east of the meultains. 

• Except for in the high meultains, hailstorms are apparently most frequent near the 
Colorado-Wyaning-Nebraska border and on the Palmer Ridge from Pikes Peak toward 
Limon. Any point in these regions can expect hail on an average of at least 5 days 
each year. 

• Hail occurs even more frequently in the high meultains. Almost any strong meultain 
thl.Wderstonn will produce hail (or gra'4Jel). High elevation hail is small and soft 
and rarely does damage. 

•The Colorado "hail season" ruia from about.April 15 to Septeni>er 15. Destructive 
hailstorms have a shorter season and usually occur from late May to late August. 
Colorado hailstorms are most likely in J&.11e. A lull in hail frequency is noted in 
mid July followed by a secondary maxinun in late July and early August (coinciding 
with the peak of the Southwest Monsoon moisture surge). 

• There are two periods when damaging hail fa most likely. These are the best times 
to keep your new car in the garage: 

. 1) Jw. 2-18 
2> July 24-August 12 

• Most Colorado hail occurs between noon and 8 pn. Along the Front Range, the most 
likely times for hail are around 2:30 pn and again around 5:00 p11. 

• The 1111jorfty of Colorado hailstones are between 1/8" and 5/811 dfameter. Each year 
there are nunerous reports of hail in excess of 1" diameter. Hailstones as large 
as 4 1/211 in diameter have been reported in Colorado. The inajority of roof and 
automobile damage from hail results fran stones at least 3/4" in diameter. Much of 
the agricultural damage ia done by smaller stones especf ally when strong winds 
acc~ny the hail. 

30 

Number of uSi;nificant" Hail Days in 
Colcrado fer each 10-day Period, 
1973-1985 (from~ Qa1a Reports ) 

• May June July Aug Sep 
Month 

A pj>lication on hail in Colorado has been prepared by the Colorado Climate Center. 
It will becane available when fi.n:ts for publication are secured. 
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WTHRNIT WIATHBR J2AIA -~ .1ill 

Hov Does the Sun Affect Our lner81' Oee? 

There are aeveral waya in which the aun directly affect• the amount of enersY ve uee. for 
example, we all are familiar with the •ummer coolins loade created vhen eolar radiation paeeea 
throu•h vindowe. Thi• "•reenhouee effect,M ae it ie eometi•e• called, occurs because infrared 
radiation which pa•••• throush •la•• 1• diffracted in the proceee, prevent1ns it• eecape back 
throu•h the •laee. Sunlicht can aleo heat up a vall, caueins delayed heat delivery to the 
interior vhich can continue into the evenins. The aun aleo affect• ·ener•Y uee indirectly by 
heatin• up the ambient air and by puttin• more water into the air throu•h evaporation. The hot 
air must be cooled before it 1• circulated in a buildins (the sensible load) while the increa~ed 
humidity meane there i• more water vapor to be condeneed out of that air (the latent load). 
Solar ••ine can tberefore account for a •i•able portion of buildinc coolinc requiremente. 

However, eolar heat can have a positive impact where thermal enerS? ie needed, euch as solar 
water heatin• or paeeive heatinc of buildince in the winter. Solar ener8Y can aleo be converted 
to electrical ener•Y throu•h photovoltaic arraye. Probably the moat common imace of solar ener•Y 
use ie the flat plate collectors which punctuate the roof lines of many Colorado homes. When 
usin• thi• kind of convereion equipment, the orientation of the collector plane plays an 
important role. figure 1 shove the daily total insolation in Alamosa from September 1987 to 
March 1988 on tvo different planes: the horiaontal and a eouth-facinc plane tilted 40 decrees up 
from the horizontal. Since Colorado ie centered on the 39th parallel, thie second conficuration 
puts the collector plane parallel to the polar axis of the earth. The advantage of thie commonly 

Beaa, Diffuee and Reflected Radiation 

ueed "tilt equals latitude" orientation ia 
evident from the graphs: the tilted plane 
receives sicnificantly more radiation than the 
horiaontal, and at a much more uniform 
intensity over the year. These crapha cover 
the period fro• the atumnal to vernal 
equinoxes. The eolar intensity will follow a 
sinusoidal periodicity, with the lonceet and 
ehorteet days of the year fallinc on the 
summer and winter solstices. The winter 
solstice ie eeen in the middle of thie 1raph 
on December 21. The vorde eoletice and equinox 
come from the Latin eoletitium ("the etandins 
of the eun") and aequinoctium ("equal ni1ht")'. 
The sun "stand• still" at the solstices 
becauee it ha• reached ite lowest or hicheet 
point in the sky, and vlll now start to move 
back the other way. The "equal nicht .. refere 
to the fact that the da· • and nicht are exac.tly 
the eame len1th - 12 ho·.1re. At the equinoxes 
the lencth of daytime hr.ure chan1ea faster 
than at any other time of l •e year. Combined 
with Daylicht Savini• Tir.e , it suddenly eeeme 
ae if the daye have cot.ten very lon1 in·ieed I 

Solar radiation hae eeeentially three oo•ponenta: beaa radiation comee directly from the eolar 
disk, diffuse radiation co••• fro• the rest of the •ky, and reflected radiation fro• eunlicht 
bouncing off the around. Colorado, vith a mean altitude of 6800 feet and many clear days, 
receives •ore than its fair share of solar radiation. On a clear day with snow on the around the 
radiation intercepted by a tilted collector can be creater than that of one eiailarly oriented 
outside the atmosphere! (The effect• of the 
reflected radiation are moat notable after 
skiin• on a clear day without ueinc any 
suntan lotion). The ma1nitude of the beam and 
diffuse components are of creat i•portance 
when deei•nin1 photovoltaic systems, 
particularly ones which "trac~" the sun 
acrose the sky. The traditional method for 
meaeurin1 beam radiation has been to uee a 
pyrheliometer, which followe the eun·e daily 
motion and has a narrow acceptance an1le. The 
WTHRNET ayetem, however, ueee a eeriee of 
fixed pyranometere to decompose the radiation 
incident on four planes into the various 
solar radiation component•. Thie arranceaent 
ie convenient in that it ie much leee 
expeneive and doee not require constant 
maintenance to aeeure proper trackin1. Beam 
value• calculated uein1 data from an 
experimental station on the roof of the CO 
Engineering Center closely match those 
measured with a NOAA pyrheliometer one half 
mile away. 

I 
I 
~ 

i 

·· NORMAL INCIDENCE BEAM RADIATION 
MARCH 1 I TO MARCH 22 
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WTHRHET WEATHER DATA - MARCH 1988 

Alamosa Durango Carbondale 

monthly average tcmr~rature ( •r ) 
31.6 32.8 32.8 

monthly temperature extreme• ( •r · day/hr ) 
maximum: 66.7 27/14 66.1 27/16 67.8 21/14 
minimum: 0.4 29/ 6 4.9 14/ 7 4.1 14/ 6 

Hontroee 

36.9 

11.3 27/15 
10.5 14/ 6 

monthly aver••• relative humidity I devpoint ( percent I •r 
5 AM: 73 I 13 63 I 15 80 I 18 69 I 21 

11 AH: 36 I 32 35 I 33 43 I 30 39 I 35 
2 PH: 25 I 39 29 I 39 34 I 39 31 I 42 
5 PH: 25 I 40 28 I 39 31 I 38 29 I 4~ 

11 PM: 50 I 21 51 I 21 63 I 23' 55 I 26 

monthly average ~ind direction degrees clockviee from r.orth 
day: 213 202 255 238 

ni11ht:. 184 94 196 188 

monthly average wind •I-eed ( milee per hour) 
5.93 4.30 4.27 4.40 

wind epeed dietributi .. ,n ( houre per month in mph bina ) 
0 to 3: 243 360 400 287 
3 to 1". 400 357 305 432 

12 to ~-&: 101 27 39 25 
) 2-t: 0 0 0 0 

month~.'/ average daily total insolation ( Btu/ft••day ) 
1654 1707 1499 1583 

Steamboat 
Springe 

23.3 

53.8 28/16 
-7.8 18/ 5 

87 I 10 
60 I 23 
55 I 27 
59 I 25 
80 I 15 

205 
147 

3.98 

452 
243 

49 
0 

1478 

"clearness" distribution ( hours per month in clearness index bin a ) 
60-80" 240 118 160 163 144 
40-60" 65 51 69 56 84 
20-40" 41 51 61 58 70 
0-20" 14 35 32 22 23 

The State-Wide Picture 

Wabh 

41. 2 

83.1 27/15 
12.5 14/ 5 

62 I 22 
37 I 43 
32 I 49 
32 I 48 
52 I 28 

201 
232 

10.56 

18 
475 
232 

19 

1589 

219 
55 
3' 
46 

Figure 3 below shove the monthly weather for the eight WTHRHET sites around the state. Three 
graphs are given for each location: the top graph displays the hourly ambient air temperature, 
ranging from -40 degree• to 110 degree• Fahrenheit, the middle one give• the daily total eolar 
radiation on a horizontal plane, up to 4000 Btu per square foot per day, and the bottom 1raph 
illuatratee the hourly average wind speed from 0 to 40 milea per hour. Starting with thie month 
the JCEH weather pag~ will present data from Akron and Tribune, Kaneae. Weather information from 
theae two aitea ia presented temporarily while JCEH etationa in Stratton and Sterlin1 are being 
modified and repaired. The Akron and Tribune station data are stored on tape and collected once 
a month - the laet viait to these aitee occured on Harch 23, hence there is no data ahown after 
that date. 
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April in Review: 

COLORADO 
CLIMATE. 

APRIL 1988 

Volune 11 Nl.llber 7 

An Eastern Plains blizzard at the begil'Y'ling of April and ad~, unsettled period 
during the latter portion of the month were the only significant precipitation episodes. 
Most of central Colorado ended up drier than average for the month with wetter areas 
limited to the western, eastern and southernnost counties. Tf!fll)eratures were a little 
below average in parts of eastern Colorado, but the remainder of the state was a few 
degrees warmer than average. 

Colorado's June Climate: 

By the time June rolls around each year, consistently hot surmer weather is usually 
well established in southern and southwestern Colorado. Things are a little more 
tentative across northern parts of the state where occasional cool wet weather and 
mountain snows are still possible early in the month. Cold fronts and organized storm 
systems becomes very infrequent by late June. Surmer heat with low hunidity and scattered 
afternoon and evening thunderstorms then becomes the rule. 

June is a favorite month for some of our more adventurous people. High streamf low 
from melting mountains snowpack keeps rafters and kayakers happy. It's also a great (l'IOnth 
for storm lovers and chasers. 

June is Colorado's prime month for severe weather. The last rennants of springtime 
cold fronts and jet stream disturbances corrbine with moist air east of the mountains and 
atmospheric instability (see April 1986 issue of Colorado Climate for more explanations) to 
trigger intense thunderstorms. Many of these stronger storms produce hail and some even 
produce tornadoes (see special story in this issue). Severe flooding has also occurred in 
Colorado during the first 3 weeks of June such as the infamous 1921 and 196S floods. 

June precipitation patterns show an interesting and fairly reliable pattern. The 
northeastern corner of the state averages more than 311 in June, but rainfall drops off 
both to the west and south-. The Front Range averages about 1.S011-2.0011 , most of the 
mountains 111-211 and less than 1.0011 over most of the Western Slope. In extreme southwest 
Colorado from Grand Junction to Cortez, only about O.S011 of rain can be expected. 

June tf!fll)eratures tend to cl int> steadily through the month. Daily highs average in 
the 70s early in the month at lower elevations, but 80s and 90s are typical later in the 
month. Nighttime lows in the 40s and SOs are normal. June tf!fll)eratures general cool with 
elevation. Above 10,000 feet, daytime highs are only in the SOs with lows still around the 
freezing point. 

It's Twister Time Again: 

Since Colorado tornadoes are most likely in Jtnt, it's a dandy time to bring up the 
subject. Colorado, historically, does not have a reputation for being a tornado-prone 
state. Since 1916 there have been 26 tornado-related deaths reported. No deaths have 
been noted since 2 people lost their lives in Sedgwick County in JlM'M! 1960. As of 1980, 
Colorado ranked 32nd out of SO states in terms of tornado deaths, 31st out of 50 in terms 
of tornadoes per square mile and 19th out of 50 in terms of total nl.llt>er of tornaqoes per 
year. 

Beginning in about 1976 an interesting change has occurred. While no deaths have 
been attributable to tornadoes, Colorado has become a rising star among states in terms of 
reported tornado frequencies. During the last dozen years, we have begun moving up in the 
ranks, and in the decade of the 80s we have been as high as 6th and 7th in the nation on a 
nllli>er of occasions. Only the likes of Texas, Oklahoma, Florida •nd Kansas reliably beat 
us out in the national rankings. 1982 was Colorado's big year for tornadoes with a 
whopping total of S8 -- more than 3 times the 1951-1980 average. Forty-one tornadoes were 
reported in 1987. 

(continued) 
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A P R I l 1 9 8 8 D A I l Y W E A T H E R 

1-2 The Front Range snowstorm of March 30-31 dropped southward but then moved 
northward again with strong winds and wet, slushy snows across portions of the 
Eastern Plains. Southeast Colorado was hardest hit. Many areas east of a line 
from Sterling to Pueblo got more than a foot of blizzard snow. Water contents 
were also high. Springfield reported 1.61 11 of precipitation (1611 snow), Bonny 
Reservoir had 1.7811 (1011 snow) and Holyoke 1.8211 (1011 snow). Areas near 

3-7 

8-10 

11-13 

14-23 

24-26 

27-30 

laJunta appeared hardest hit. Two observers measured more than 2011 of snowfall 
with a water content of more than 2.3011 • Amazingly, while the storm still raged 
in northeast Colorado on the 2nd, t~ratures along the Front Range clini>ed to 
near 60•. In the mountains and west, skies were clear and t~ratures chilly. 
Most of the state recorded their coldest t~ratures of the month on the 1st 
and 2nd. Teens and twenties were conmon at night on the eastern plains with 
many subzero readings in the mountains. Antero Reservoir's -12•F observation on 
the 1st was the coldest'" in the state. 

Dramatically warmer with rapid snowmelt 3-4th. low elevation t~ratures 
soared into the 60s and 70s except where heavy snow remained. Windy and briefly 
cooler late 4th-5th with some mountain snows. Then warming again 6-7th. Highs 
reached so• on the 7th at Grand Junction and at several places east of the 
mountains. Holly's 89• reading was the warmest in the state. Recent heavy 
snows were quickly forgotten. 

Very windy and dramatically colder again on the 8th as a strong Pacific cold 
front raced across the Rockies. Visibilities across Colorado were greatly 
reduced on the 8th by dust in the air, apparently blown in from the Great Basin. 
Some naJddy snowshowers developed late on the 8th, mostly along and east of the 
Front Range. More snow developed on the 9th as cold, unstable air covered the 
state. Most areas along the Front Range received 1-311 of snow but as 111.Jch as 
1411 were reported in the higher foothills. Highs on the 9th were only in the 
teens and twenties in the high mountains. More sunshine and a gradual warming 
trend began on the 10th, especially in the western and southern portions of 
Colorado. 

Sunny, dry and pleasant across the state with mild days and frosty nights. 

Two Pacific storm systems in series affected Colorado. Moist southwesterly 
winds aloft 14-16th spread clouds over nuch of the state, but precipitation was 
primarily limited to southwest Colorado. Palisade received 0.5511 late on the 
14th and Durango was drenched with 1.1811 on the 16th. The first storm then 
sUpped south of Colorado on the 17th while cool air pushed down from the north. 
Some thunderstorms developed in eastern Colorado. Evergreen picked up 0.8211 of 
moisture on the 17th and as nuch as an inch fell on parts of the southeast 
plains. A bit drier, but still unsettled 18-19th. A th!Xderstorm spawned the 
first reported tornado of the year on the 19th near Fort Lupton. The second 
Pacific storm system then took control 20-23rd with good moisture flow into 
southwest Colorado. Wolf Creek Pass received 1.7511 of moisture during this 
episode with lesser arnc>lalts elsewhere across western Colorado. Quite cold 
statewide. Significant precipitation, including thunderstorms and heavy 
foothills snow late 21st-22nd in northeast Colorado. Sterling received 0.9711 of 
precipitation including several inches of wet snow. Little or no moisture from 
this storm reached southeast Colorado. 

Continued chilly and unsettled with some scattered light showers and mountain 
snows. Cold blustery winds and significant snows in the north and central 
mountains on the 25th as a strong upper level disturbance moved across from the 
northwest. Steanb>at Springs received more than 0.5011 of moisture in the form 
of wet snow. 

A return to warmer t~ratures. Quite cold early on the 27th, then steadily 
warmer through the period some clouds and light showers moved across southern 
Colorado on the 29th. Very warm and windy on the 30th as a deep low pressure 
area and frontal systems approached from the west. Highs of so• or above across 
most low elevation areas. 

Highest T~rature 
Lowest T~rature 
Greatest Total Precipitation 
least Total Precipitation 
Greatest Total Snowfall* 

APril 1988 Extremes 

89•F 
-12•F 
4.4011 

o. 1611 

4811 

April 17 
April 1 

Holly 
Antero Reservoir 
Silver lake 
Guffey 10SE 
Mount Evans 

Research Center 
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A P R I L 1 9 8 8 P R E C I P I T A T I 0 N 

April's precipitation pattern was a direct reflection of the two major precipitation 
episodes that occurred. Precipitation was above average in southeastern and extreme 
eastern cCMa'lties -- those areas hard hit by the April 1-2 storm. More than 3 times the 
April average was recorded at Walsh and near Ti~s southwest of LaJ~ta. Other wetter 
than average areas included nuch of the Western Slope including Rangely (151X of 
average), Grand Juiction (133X), Uravan (122X), Cortez (202X> and Durango (204X). These 
areas were daq>ened by frequent showers during the April 14·25th period. Almost all of 
the areas in between were dry, including most of the mouitains, interior valleys, Front 
Range and northeast plains. EXBJl1'les of dry areas include Aspen (52X of average), Craig 
(25X), Green Mouitain Reservoir <24X), Greeley (23X) and Colorado Springs (21X) • 

Greatest .b.w! 
Silver Lake 4.4011 Guffey 10SE 0.1611 

Walsh 1W 3.31" Blue Mesa Reservoir 0.21 11 

Mount Evans Colorado Springs 0.2711 

Research Center 3.2311 Center 4SSW 0.2711 

Bonham Reservoir 3.0511 Eagle FAA 0.2811 

Caq>c> 75 2.9011 Williams Fork Dam 0.29" 

Precipitation amounts Cinches) for April 1988 and contours of 
precipitation as a percent of the 1961-1980 average. Dotted line 

is 150X of average. 

C> 
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1 9 8 8 W A T E R Y E A R P R E C I P I T I 0 N 

A chaotic pattern of moisture anomalies has developed after 7 months of the 1988 
water year. The eastern plains have a smattering of both wet, dry and near average 
condf tf ons. The pattern fs a bf t more consistent over the west. The central and 
southern mouitains are primarily drier than average while the lower valleys are near 
normal to somewhat above average. In the north the reverse is true with near or above 
average precipitation in the mountains but dry fn the northwest valleys. 

Corrparison to Last Year 

At the end of Aprf l 1987 very dry conditions existed over parts of northern Colorado 
including the northern and some of the central mountains. Water year precipitation over 
the southern mountains and southeast plains was nuch above average. 

1988 Water Year to Date through April 

Wettest 'as X of averagel Driest 'as X of averagel 

Akron 1N 2131 8.5511 Leadville SOX 
New Raymer 21N 181X 6.05 11 Creede 2S 54X 
Brush 180X 6.7411 John Martin Dam 59X 

Wettest 'total pred pf tat f onl Driest 'total precf pf tatf onl 

Bonham Reservoir 22.8411 104X Brandon 1.8311 

Wolf Creek Pass 1E 20.9011 73X John Martin Dam 1.91 11 

Mount Evans Saguache 2.2911 

Research Center 18.3211 97X 

Precfpitatfon for OCtober 1987 through April 1988 as a percent 
of the 1961-1980 average. 

4.0011 

3.9211 

1.91 11 

67X 
59X 
73X 
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A P R I L 1 9 8 8 T E M P E R A T U R E S 

A N D D E G R E E D A Y S 

April teq>eratures had their normal ups and downs. over most of the state the 11ups11 

dominated. From the Front Range westward to the Utah border, most areas ended up 1 to 4 
degrees Fahrenheit above the 1961-80 average. Local lll0"'1tain valleys including Steani>oat 
Springs, Telluride and Taylor Park Reservoir were more than 4 degrees above average. 
T~ratures were closer to average on the eastern plains with a few areas near the 
Kansas and Nebraska borders below average. 

i 
I 
I ___ J_ 

COLORADO 

April 1988 t~ratures (degrees Fahrenheit) and 
conteurs of departures from 1961-1980 averages. 

A P R I L 1 9 8 8 S 0 I L T E M P E R A T U R E S 

FORT COWNS 7 AM SOIL TEMPERATURES 
April soil teq>eratures clini:>ed 

erratically and ended up close to average 
for this time of year. The normal flip-
flop has now occurred with near-surface 
soil t~ratures now warmer than at deeper 
levels. 

U-r-------------»_R_JL __ 1988 ________________ ~ 

These soil t~rature measurements 
were taken at Colorado State University 
beneath sparse unirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 

32 
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Table 1. Colorado Heating Degree Day Data through April 1988. 

llHtlna Degr" Data Colorado Cll•te center (303) 491-1545 

STATION JUL AUG SEP OCT ltOV DEC .IAll FEI Ml APR MY .IUll Allll 

ALAMOSA AVE 40 
116-17 6J 
11-aa 66 

ASPEii AVE 95 
116-17 147 
11-aa 112 

IOOLDEI AVE 
116-17 
11-aa 

D 
1 
1 

IUEllA AVE 47 
VISTA 116-17 19 

11-aa 49 

-LlllG· AVE 
TOii 116-17 

11-aa 

CAllOll AVE 
CITY 116·17 

11-aa 

COlmtADO AVE 
SPRlllGS 116·17 

11-aa 

CmtTEZ AVE 
16-17 
11-aa 

' D 
5 

D 
4 

11 

I 
4 

17 

D 
10 
6 

CIAIG AVE J2 
16-17 J1 
11-aa 55 

DELTA AVE 
16-17 
11-aa 

D 
D 
D 

DENVER AVE D 
16-17 D 
11-aa 11 

100 JOJ 657 1074 1457 1519 1112 1035 732 453 
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A P R I L 1 9 8 8 C L I M A T I C D A T A 

Eastern Plains 

Tenprature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
STERLING 65.0 32.6 48.8 1.0 85 21 476 0 255 1.28 0.00 100.0 6 
AKRON FAA AP 62.6 30.0 46.3 -0.4 79 18 554 0 214 1.06 -0.26 80.3 6 
AKRON 4E 60.4 31.9 46.1 -o.o 80 20 556 0 197 0.70 -0.57 55.1 6 
HOLYOKE 61.2 32.8 47.0 -2.4 85 23 533 0 208 2.14 0.62 140.8 6 
BURLINGTON 63.3 36.4 49.9 -0.4 82 26 449 0 227 1.22 0.02 101.7 5 ~ 

LIMON WSMO 61.9 29.5 45.7 0.6 79 17 569 0 206 0.84 -0.21 80.0 7 
CHEYENNE WELLS 66.8 35.2 51.0 1.1 85 25 413 0 2n 0.87 -0.01 98.9 5 
EADS 66.2 33.9 50.0 -1.8 85 27 441 0 274 0.00 -0.98 o.o 0 
LAS ANIMAS 71.5 36.0 53.8 -o.o 88 25 327 0 337 1. 74 0.74 174.0 4 
HOLLY 69.1 30.0 49.6 -2.9 89 15 457 0 307 1.26 0.29 129.9 3 
SPRINGFIELD ?'WSW 69.8 35.4 52.6 1.0 86 24 364 0 318 2.87 1.41 196.6 7 

FoothillslAdjacent Plains 

Tenprature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
FORT COLLINS 64.3 33.2 48.8 1.8 81 15 479 0 236 1.02 -o.n 57.0 8 
GREELEY UNC 66.7 33.6 50.1 1.4 84 16 437 0 269 0.46 -1.48 23.7 5 
ESTES PARK 55.8 26.0 40.9 1.2 68 -2 717 0 113 0.51 -0.79 39.2 5 
LONGMONT 2ESE 65.3 30.2 47.8 0.5 80 8 509 0 250 0.58 -1.34 30.2 3 
BOULDER 66.3 36.6 51.4 2.7 84 15 400 0 263 1.48 -0.68 68.5 8 
DENVER IJSFO AP 65.0 35.5 50.2 2.5 81 17 437 1 247 0.65 -1.17 35.7 6 
EVERGREEN 60.4 26.1 43.3 2.9 78 7 645 0 170 1.55 -0.72 68.3 5 
LAKE GEORGE 8SIJ 51.9 24.4 38.2 1. 7 66 8 798 0 78 0.50 -0.42 54.3 5 
COLORADO SPRINGS 63.5 32.8 48.1 1.8 80 18 499 0 225 0.27 -1.01 21.1 4 
CANON CITY 2SE 66.1 36.4 51.2 1.4 82 23 407 0 265 0.59 -0.53 52.7 3 
PUEBLO IJSO AP 69.4 33.6 51.5 -0.1 87 23 399 0 307 0.70 -0.24 74.5 3 
WALSENBURG 67.9 34.7 51.3 2.9 83 21 401 0 288 1.15 -0.48 70.6 7 
TRINIDAD FAA AP 66.7 33.5 50.1 0.4 83 19 438 0 269 0.57 -0.44 56.4 6 

Mountainsllnterior Vallexs 

Tenperature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
IJALDEN 52.3 21.6 36.9 2.5 68 1 835 0 86 0.52 -0.27 65.8 4 
LEADVILLE 25\1 47.2 18.5 32.9 3.9 63 -5 957 0 30 0.51 -0.89 36.4 11 
BUENA VISTA 58.2 28.6 43.4 2.3 n 14 639 0 145 1.60 0.90 228.6 5 
SAGUACHE 58.7 25.7 42.2 1.0 70 15 678 0 148 0.35 -0.16 68.6 5 
HERMIT 7ESE 44.1 15.4 29.7 -0.8 50 2 1050 0 0 0.80 -0.36 69.0 2 
ALAMOSA IJSO AP 61.5 24.1 42.8 2.1 73 10 658 0 185 0.35 -0.07 83.3 4 
STEAMBOAT SPRINGS 58.2 26.3 42.3 4.3 74 10 674 0 146 1.54 -0.61 71.6 7 
GRAND LAKE 6SSIJ 48.6 20.3 34.4 1.1 64 -3 907 0 45 1.35 0.25 122.7 14 
DILLON 1E 49.0 18.3 33.7 0.9 62 1 933 0 51 0.82 -0.30 73.2 11 
CLIMAX 40.1 11.3 25.7 -o.o 53 -6 1173 0 2 1.33 -1.07 55.4 10 
ASPEN 1SIJ 54.6 26.0 40.3 2.3 70 10 734 0 99 1.20 -1.10 52.2 6 
TAYLOR PARK 47.3 19.2 33.2 9.9 62 5 947 0 32 1.45 0.36 133.0 8 
TELLURIDE 56.9 24.7 40.8 4.2 68 7 no 0 120 1.46 -0.44 76.8 9 
PAGOSA SPRINGS 60.2 24.8 42.5 1.9 74 14 663 0 175 1.55 0.52 150.5 8 
SILVERTON 51.8 15.9 33.8 4.0 65 -5 927 0 70 1.21 -0.23 84.0 10 
IJOLF CREEK PASS 1 45.7 15.7 30.7 1. 7 56 5 1021 0 18 1.89 -1.06 64.1 7 



Name 
CRAIG 4SW 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLENIJOOD SPRINGS 
RIFLE 
GRAND JUNCTION WS 
CEDAREDGE 
PAONIA 1SW 
MONTROSE NO. 2 

- URAVAN 
NORWOOD 
YELLOW JACKET 2W 
CORTEZ 
DURANGO 
IGNACIO 1N 
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Western Valleys 

Teq:M!rature Degree Days Precipitation 
Max Min Mean Dep High Low Heat Cool Grow Total 

60.2 29.8 45.0 3.0 76 15 593 0 171 0.43 
60.9 29.2 45.0 3.5 75 13 592 0 179 o.n 
65.8 33.6 49.7 2.9 TT 19 451 0 245 1 .. 42 
60.8 28.2 44.5 2.8 73 10 607 0 179 . 0.28 
64.5 33.3 48.9 3.6 80 20 474 0 224 0.92 
66.7 32.4 49.6 3.3 80 17 454 0 261 1.11 
66.8 39.3 53.1 1.7 80 25 350 0 259 0.99 
65.1 33.4 49.2 2.3 79 17 466 0 233 1.34 
65.0 34.1 49.5 2.4 80 17 456 0 233 1.04 
63.5 34.6 49.0 1.8 TT 21 468 0 213 0.64 
69.4 35.4 52.4 0.9 84 21 370 0 296 1.29 
62.7 26.5 44.6 3.1 n 13 242 0 78 0.93 
60.5 32.5 46.5 3.2 71 19 547 0 171 1.69 
61.7 27.2 44.4 -0.4 76 17 609 0 191 1.50 
64.5 30.8 47.6 2.9 76 20 514 0 228 2.15 
65.5 27.7 46.6 3.1 78 16 547 0 239 1.26 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

Station 

Colorado Springs 
Denver 
Fort Collins 
Grand Junction 
Pueblo 
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APRIL 1988 SUNSHINE AND SOLAR RADIATION 
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X of average 

partly possible X of 
ili!r. ~ ~ sunshine QS!SSible 
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It's Twister Time Again: continued 

Are tornadoes really becoming more conmonplace? We can't say for sure -- but 
probably not. If we look at tornado occurrences by county, some interesting patterns 
appear. Tornado frequencies in several couities including Bent, Kit Carson, Las Animas, 
Otero, Phillips, Prowers, Sedgwick and Washington have remained about the same since .1950. 
At the same time, couities like Adams, Arapahoe, Douglas, El Paso and Morgan have seen 
large increases. For exaq>le, no tornadoes were reported in Arapahoe col.l'lty for the years 
1950-1963, while 14 tornadoes occurred from 1982-85. In truth, tornado reports seem to 
follow population trends and transportation corridors quite nicely. Areas along the Front 
Range experiencing explosive population growth in the past 15 years also show huge 
increases in tornadoes, while areas on the Eastern Plains where population has been steady 
or declining have shown no such tornado increasesa It is very likely that Colorado's 
rapid increase in tornadoes is siq>ly related to greater population in combination with 
iq>roved c011111Jnication systems, severe weather spotting networks and media attention. 
(With the help of enthusiastic remote TV camera crews, most of us have been able to 
11enjoy11 incredible video coverage of Colorado tornadoes in the comfort of our own living 
room.) Colorado has likely always had its share of tornadoes. In the past most of them 
went unreported. 

Even though tornadoes here in Colorado may not really be increasing in nunber, and 
even though our tornadoes aren't as life threatening as the Kansas-Oklahoma-Texas style 
storm, it is still important to be aware of these monsters. Here is some climatological 
information on Colorado tornadoes that may be useful. 

1> Colorado has averaged 33 reported tornadoes per year during the past 10 years. 
Frequency, severity and location of tornadoes vary greatly from year to year, but 
some tornadoes occur in our state every year. 

2) Colorado tornadoes tend to be small, short-lived and relatively weak. Statistics 
indicate that Colorado tornadoes last only a few minutes, are generally only 
about 100 yards in diameter at the surface and have an average path length of 
about 1% miles. Wind speeds appear to average 100 q:>h or less from Colorado tor· 
nadoes, but measurements are not readily available and exceptions certainly exist. 

3) 95X or more of Colorado tornadoes occur east of the mountains and are most often 
east of 1·25. Mol.l'ltain tornadoes are possible, however, as we were clearly 
reminded last year on June 18 when a twister came within a whisker of causing 
casualties and great damage at Colorado State University's Pingree Park mountain 
caqx.is. 

4) Colorado tornadoes usually occur during daylight. 68X occur between the hours of 
2 pm and 7 pm MST. 

5) Be aware that Colorado tornadoes may not have the classic Wizard-of-Oz look of 
the "Tornado Alley" twisters. Due to our dry atmosphere, a visible tornado cloud 
extending from cloud base down to ground level often does not appear. A small 
furnel barely visible at cloud base and a swirling cloud of dust and debris near 
grO\.rd level may be the only visual sign of a tornado in progress. 

Finally, just because our tornadoes may be small, weak and hard to see coq:>ared to 
Oklahoma's doesn't mean we can take them lightly. our tornadoes can still do incredible 
damage. As Front Range urban areas grow, our potential for damage and loss of life 
increases. And don't be too surprised if the new Denver airport sees its share of 
twisters. Adams County is second only to Weld in terms of total reported tornadoes since 
1950. 

LOCATIONS AND PATHS OF COLORADO TORNADOES, 
1950-87 
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What are Degree-Days, Anyway? 

Degree-days are convenient temperature summaries which describe the difference between the 
average outside temperature and some base temperature. The moat commonly used baee temperature 
ia 65°F. The degrce-daye for one day are found by either (1) multiplying the difference of the 
daily average temperature and the base temperature by 24 hours or (2) by summing the differences 
of the hourly average temperatures and the base temperature. Monthly degree-day values are 
found from the sum of the daily values. 

There are two kinds of degree days: heating degree-days CHDD), of concern in the winter when we 
put energy into our homes, and cooling degree-days (CDD), when we cool our houses by removing 
heat. The heating aeaaon for a particular area ia generally d~fined aa the time during which 
we experience 90% of the heatin1 degree days. 

A typical residence haa a base load used for water heating and appliances. When the outdoor 
temperature goes below a certain threshold heating ia required, while temperatures above a 
specific level indicate the need for cooling. Both of these instances will add extra apace 
conditioning energy to the base load. A house which ia well insulated will tend to have a 
lower base temperature than a drafty or non-insulated home; the outside temperature will have 
to drop lower before the well insulated house begins to "feel" the effects of the cold. Using 
ss•F aa a base temperature, therefore, is not aa meaningful as using separate 'balance' 
temperatures for the HDD and CDD that are residence-specific. 

Typically, the heat lose from a building ie measured in terms of the "UA value." Thie ie the 
rate of heat lose from through the building shell per degree difference between the inside and 
outdoor temperature, and ie typically measured in unite of Btu/hour••F or watte;•c. If it were 
40• outside and 10• inside, a house with a UA value of 400 Btu/hr••F would therefore lose 

400 Btu/hr••F x. (70•F - 40•F) = 12,000 Btu per hour. 

Thie ie about 3500 watts - the equivalent of running 3 hair dryers continuously. Knowing the 
degree-days for a specific month can help an architect design the fenestration placement and 
insulation thicknesses of a building eo that it both energy efficient and economical. 

An Example of Heating Degree-Day Measurements 

The graph on the right shows 
the daily average temperature 
for Montrose from September 
1987 to April 1988. The 
degree daye for thia time 
will only consider average 5 
temperatures which are below I 
the base temperature. That ~ 
ia, if the outdoor temperature 5 
is above the base temperature ~ 
then there are zero degree-
daye, not a negative number. 

AVERAGE DAILY TEMPERATURE · 
lllONT'ROSC, CO 

~v ~v ~v ~v ~" ~- ~• ~" 

lllONTH 

HEATING DEGREE-DAYS AT FOUR BASE TEMPERATURES 
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The graph on the left give8 the 
heating degree-daye for four 
different base temperatures over 
the same time period. Notice 
that October through April have 
regular increments of degree-
daye for temperatures greater 
than SS•F. Thie is because it 
waa always colder than the base 
temperature. Compare theae with 
September, when there were many 
days when the temperature rose 
above 55°F. 
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WTHRNET WEATHER DATA - APRIL 1988 

Alamosa Durango Carbondale Montrose 
Steamboat 
Springs 

monthly average temperature ( •r 
43.2 43.6 44.6 

monthly temperature extremes and time of occurance 
maximum: 72.7 7/16 69.3 7/16 75.0 30/15 
minimum: 11.1 10/ 6 3.2 22/ 7 12.0 10/ 6 

48.2 38.3 

•r day/hour ) 
76.9 30/14 70.8 
15.9 10/ 6 5.8 

monthly averase relative humidity I devpoint ( percent I ., 
5 AH 74 I 20 65 I 25 88 I 26 64 I 28 90 I 

11 AH 26 I 48 39 I 45 37 I 46 32 I 50 52 I 
2 PH 21 I 55 33 I 51 28 I 54 27 I 55 43 I 
5 PH 28 I 53 32 I 51 29 I 54 28 I 56 45 I 

11 PH 45 I 33 66 I 31 54 I 33 44 I 37 76 I 

monthly average wind direction degrees clockwise from north 
day 198 203 263 113 180 

night 173 91 189 61 135 

monthly average wind speed ( miles per hour 
5.41 4.29 4.23 4.40 3.52 

wind speed distribution ( hours per month for 1iven 111ph ran1e 
0 to 3 237 360 383 253 431 
3 to 12 423 333 319 458 277 

12 to 24 60 27 18 9 12 
) 24 0 0 0 0 0 

monthly avera1e daily total insolation ( Btu/ft8 •day ) 
1922 1838 1823 1893 1757 

23 
38 
43 
42 
29 

30/15 
10/ 6 

"clearness" distribution ( hours per month in specified clearness index range ) 
60-807' 206 124 153 180 163 
40-60, 84 65 81 68 77 
20-407' 59 71 60 55 77 

0-20% 18 58 43 33 43 

The State-Wide Picture 
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44 
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52 
57 
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38 
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11/ 2 

Figure 3 below shove the monthly weather for the eight WTHRNET eiiee around the state. Three 
graphs are given for each location: the top graph displays the hourly ambient air temperature, 
rangin1 from -40 degrees to 110 de1rees Fahrenheit, the middle one gives the daily total solar 
radiation on a horizontal plane, up to 4000 Btu per square foot per day, ~nd the bottom graph 
illustrates the hourly average wind speed from 0 to 40 miles per hour. Continuing problems with 
the Stratton and Sterling stations have prevented us from retrieving data from these sites. 
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May in Review: 

COLORADO 
CLIMATE 

MAY 1988 

Volune 11 NUIE>er 8 

A major precipitation event in midnonth dropped rain and higher elevation snows on 
the entire state. This storm rescued nuch of Colorado frOll what otherwise would have been 
an extremely dry month. Several areas east of the lllDU'1tains ended up with more than 
double their average May precipitation. Same record high temperatures were set during 
May, but for the month as a whole teq>eratures were norMl. It was an lftJSUally windy 
month. Blowing dust was observed on several occasions across the Eastern Plains. 

Colorado's July Climate: 

\lelcome to surmerl our sunner climate makes quite an impression on the many visitors 
who flock to our state each year. Hot on the plains, cool in the 1110U1tains, SUl'Y1Y 
mornings, thwidery afternoons, gorgeous sLWHJets, and calm and pleasant evenings are the 
parts of our climate that tourists go home remeamring. These impressions are quite 
accurate •• for this time of year, at least. 

July produces the most predictable weather of the year. The often heard forecast 
"partly cloudy with a 20X chance of afternoon and evening thuidershowers11 is usually 
pretty close. \lith weak winds aloft, the weather changes little from day to day. 
Elevation becomes the dcninant cli1Mte control and convection (hot air rising) is the main 
cause of cloud formation and precipitation. 

July teq>eratures are reliably the hottest of the year. Deviations of more than a 
few degrees from long·term averages are ~annon (see special article below). Daytime 
temperatures routinely decrease with elevation at a rate of about 4•F per thousand feet. 
Below s,000 1 highs are usually in the 90s with lows near 60•. Between s,000 1 and 7,500 1 

expect highs in the 80s and lows in the 50s. From 7,500 1 to 10,0001 highs in the 70s are 
CClllllOr'I with lows in the 40s. Above 10,000 feet highs in the 60s are expected. Even 
though·it•s July, nights can be cold in the lllDU'1tains. Lows in the 30s are normal. Just 
last year, Silverton had a low of 22• in July. Dry air helps make these cool temperatures 
possible. It also makes hot afternoons bearable. Afternoon relative hunidities are 
typically 201 to 35X. 

Thlnierstonna develop sanewhere in the state nearly every day in July, but rainfall 
tends to be spotty and relatively light except in preferred thuiderstorm regions such as 
the Pikes Peak area and same of the San Juan lllDU'1tafns. It is rare to awake to rain on 
the roof, but afternoon showers are COlllllOn. Experienced hike~s and lllDU'1tain clini>ers know 
to start their treks early to avoid the trauna that afternoon storms can bring. Lightning 
is a threat to safe outdoor activities across all parts of Colorado. An average of 3 
people are killed each year by lightning with more deaths in July than any other month. 

Careful observers can detect subtle but significant changes in cloud development as 
July progresses. The "Southwest Monsoon• (warm, moist wind bringing subtropical moisture 
northward across Mexico into Colorado) normally strengthens after the middle of the month. 
As moisture increases, stonna develop earlier in the day, cover larger areas and last 
later into the night. Chances for local flash floods, such as the Big Th~on disaster, 
are markedly higher in late July than earlier in the month. 

News About Surmer Tenperature Variations: 

Throughout nuch of the year, drastic day·to·day t~rature changes can occur in 
Colorado, especially east of the lllDU'1tains. Cold fronts, warm fronts, 11upslopes, 11 and 
11chinooks" seem to keep the t~rature bobbing up and down like a jack rabbit. But then 
along comes surmer, and with little fanfare these fluctuations stop. In midwinter 
temperatures are likely to be at least 10 degrees above or below the daily average on 
about SOX of the days. Come sunner, however, and only rarely doe~ the thermometer deviate 
by more than a few degrees from average. When it does, we really notice it. A deviation 
of just 10 degrees is likely to come close to breaking all-time records. Such was the 
case last year on July 12 when snow acc1.11Ulated in our 1110U1tains and daytime temperatures 
stayed in the 50s at lower elevations of eastern Colorado. 

(continued on Page 9) 
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M A Y 1 9 8 8 D A I L Y W E A T H E R 

Same wild spring weatherl A very deep low pressure area crossed Colorado on the 
1st bringing very strong winds and sharply colder teft"9ratures. Winds gusting 
to 50-60 • on the 1st kicked up clmt which caused a nurt>er of traffic 
accidents and 2 fatalities. High t""'9ratures soared into the 80s in eastern 
Colorado on the 1st only to plumnat fnto the 301 behind the front. severe 
thuiderstorm wf th hafl and local heavy rains ecc°"'*'ied the front. Mountain 
snows developed late on the 1st and dfmf nished on the 2nd. Much of eastern 
Colorado awoke to snowflakes on the 2nd. Precipitation and strong winds 
contfl'U!d east of the lllCU'ltains, especially fn northeast ceu1ties. several 
areas including Akron, Holyoke and Julesburg received more than 211 of moisture. 
Heaviest snow acc&aalationa were actually in southeast Colorado. Springfield 
reported 7" of snow as did Walsenburg. our new weather observer south of ICim 
reported 8" of snow. As skies cleared and wfnda began to diminish, many areas 
reported their coldest t~ratures of the month. Cortez dipped to 19• on the 
3rd. Dillon reported 3• on the morning of the 2nd, the coldest in the state for 
the month. 

Cool nights but warn.r days. Generally suiny and dry statewide with increasing 
winds. An evening shpwer on the 5th over parts of SE Colorado. 

A cold front crossed the state on the 6th with another round of very strong 
winds. Gusta exceeded 60 • in several areas. Cool and breezy 7-Sth with some 
scattered showers and lllCKa'ltain snows primarily over northern Colorado. 

Generally Sl.IY1Y and warn.r on the 9th. The wanwing trend was interrupted 
brf ef ly on the 10th as an upper level disturbance triggered an area of showers 
and thundershowers that developed early near W.lden and spread southeastward 
during the day. Eada got 0.4311 from the shower. 

Very wanw and dry with lots of slnlhine statewide. Mowatain teq>eratures rose 
into the 501 and 601 which initiated rapid sno.-lt. Meanwhile 80s and 90s were 
the rule at lower elevations. Denver reached 90• on the 16th to set a new 
record for the date; 94• at Rangely was also a new record. 

Still hot east of the llOU'ltains on the 17th, but increasing clouds and moisture 
fra11 the west as a low pressure trough moved toward us. Las Animas hit 98•, the 
highest in the state for the 1110nth. An upper level stonw system organized over 
the State 18-19th and showers and thuiderstorm developed statewide. 
T-.:>eraturea dropped steadily and whid1 increased. On the 19th many lllCKa'ltain 
areas were getting snow. The storm moved east of Colorado by the 21st allowing 
western Colorado to dry out. But sane shower activity contin.Jed through the 
23rd out on the plains and t_.,.raturn reNined cool statewide. For the entire 
storm perfod, precipitation totals ranged frOll less than 0.2511 in extreme 
northwest Colorado to more than 411 at several locations on the northeastern 
plains. Much of the rafn fell gently lllBking it extremely valuable for 
agriculture. Mountain snows were also signiffcant. Mount Evans measured 3311 of 
new snow f re11 the stor11. 

Warn.r and s..,,.f er. Surface air re111ained hunid east of the lllCKa'ltains and some 
th~rstorm popped up each afternoon. Most rainfall was light, but New Raymer 
21N received 0.97" of rain and haf l on the 25th. 

A very strong storm syst• for this tim of year moved across the Rockies. Very 
strong winds developed ahead of the cold front on 29·30th with gusts close to 60 
• in saBe 1rea1. Rain with 111CKa"1t1fn snows developed in western Colorado on 
the 30th. Telluride 111eaaured 611 of new snow. Strong storm then exploded late 
on the 30th out on the plains. Heavteat rains fell on extreme southeast 
Colorado. 3.05• fell near C...,o and Stonington reported 3.0611 • The month ended 
on a chilly note. Grand Junctfon set a new record low of 37• on the 31st. 

Highest T.,,.,erature 
Lowest T.,,.,erature 
Greatest Total Precipttation 
Least Total Precipitation 
Greatest Total Snowfall* 

May 1988 Extrws 

98•F 
3•f 

7.2611 

0.1011 

5511 

-2-

May 17 
May 2 

Las Animas 
Dillon 1E 
Akron Airport 
Blue Mesa Lake 
Mount Evans 

Research Center 
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M A Y 1 9 8 8 P R E C I P I T A T I 0 N 

May did not live up to fts reputatfon of having many cloudy and ct.., periods east of 
the 1DOC.11tains. There wu only one widespread rainy period, but it made up for the lack 
of many other storms. Aa a result, nuch of the state ended up wetter than average. 
Northeaatem c0U1tf es were especially drenched, and several locations ended up with more 
than double their May average. Nearly 20 weather stations reported more than 5" of rain 
for the month. For Colorado, that•s a lot. Still there were a nunber of dry areas. 
Much of the central and southem lllCKl"ltains were dry -- some areas with only 50X of 
average. Local dry spots could also be fouid east of the Contfoental Divide, such as 
Estes Park, Colorado Springs, Canon City, L .... r and Cheyenne Wells. This was the 6th 
consecutive dry month for several locations f n the central and southem 1110U1tains. 

Greatest b!!!! 
Akron 7.26• Blue Mesa Lake 0.10" 
Sedgwick SS 6.79• Browns Park Refuge 0.1711 

Brush 6.70• Norwood 0.3311 

Leroy 5WSW 6.68• Leadville 2SW 0.3611 

Julesburg 6.44• Del Norte 0.45" 

Precipitation am1U1ta (inches> for May 1988 and contours of 
precipitation as a percent of the 1961-1980 average. Dotted line 

is 150X of average. 

-3-
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Substantial portions of the central and southern 1110U1tains and adjacent valleys have 
received between 60X and 90X of the average October to May precipitation. The remainder 
of western Colorado is near average for the year to date. East of the 1110U1tains, 
moisture haa been more abn:lant, c~red to average. Except for SMll areas along the 
northern Front Range, the Pikes Peak area and the region fra11 Lamar to Cheyenne Wells, 
the Eastern Plains are wetter than usualo A l"lllt>er of locations in northeast Colorado 
have had 150X or more of average. 

Conparison to Last Year 

At thia tim a year ago, dry areas covered naJCh of the central and northern 
1110U1taina while the remainder of Colorado was quite weta At this point in time, the 1988 
water year can be ranked the driest since 1981 for the primary rW10ff production zones. 

1988 Water Year to Date throush May 

W!ttest '!! X of averas!2 Dri!!S , •• X of averase2 

Akron 1N 222X 15.81" Leadville 47X 
New Ray.-r 21N 213X 12.1511 John Martin D• 56X 
Brush 207X 13.4411 Creede 2S 59X 

Wett!!t 'total erecieitation2 Dciess 't2tal erecieitationJ 

Banh .. Reservoir 24.5411 101X John Martin Dam 2.9311 

MOU1t Evans Antero Reservoir 3.2811 

Research Center 23.7011 109I AlBllOSa WSO AP 3.3211 

wolf Creek Pass 1E 22.3511 73X 

COLORADO 
Precipitation for October 1987 through May 1988 as a percent 

of the 1961·1980 average. 

-4-

4.3611 

2.9311 

4.7611 

56X 
90X 
91X 
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M A Y 1 9 8 8 T E M P E R A T U R E S 

A N D D E G R E E D A Y S 

May ten.,eratures ended up very close to average for the month. More than SOX of all 
reporting stations were within 1.5 degrees of their long·tenn May averages. The warmest 
area c~red to average was along the north Front Range where some locations such as 
Fort Collins were close to 2 degrees wanner than average. 

May 1988 t...,eratures (degrees Fahrenheit) and 
contours of departures frOll 1961-1980 averages. 

M A Y 1 9 8 8 S 0 I L T E M P E R A T U R E S 

FORT COLLINS 7 AM SOIL TEMPERATURES 
Soil ten.,eratures were rising smartly 

in mid May in response to strong sw.hine 
and several 1.nJSually wann days. E~ipnent 
problems curtailed data collection later in 
the month. 

These soil t~rature measurements 
were taken at Colorado State University 
beneath sparse Lnirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 

-5-
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Table 1. Heating Degree Day Data through May 1988. 

llutlna Degr" D•t• Colorado Cl i•t• Center (303) 491-1545 

STATIOll M. AUG SEP OCT IOV DEC JAii FEI llAI API llAY JUlll AIUI 

ALAll>SA AVE 40 
16-17 61 
17-11 66 

ASPEii AVE 95 
16-17 147 
17-11 112 

IOJL.DEI AVE 
16-17 
17-11 

0 
1 
7 

IUEllA AVE 47 
VISTA 16-17 19 

17-11 49 

IUILlllG- AVE 6 
TOii 16-17 0 

17-11 5 

CAllOll AVE 
CITY 16-17 

17·11 

0 
4 

11 

COLORADO AVE I 
SPllllGS 16-17 4 

17-11 17 

allTEl AVE 
16-17 
17-11 

0 
10 
6 

CRAIG AVE 32 
16-17 JI 
17-11 55 

DELTA AVE 
16-17 
17-11 

DEllVEI AVE 
16-17 
17-11 

0 
0 
0 

0 
0 

11 

100 303 657 1074 1457 1519 1112 1035 
75 366 na 1004 1111 1593 1160 1049 
96 364 601 n:so 1556 1167 1311 1031 

732 453 
662 436 
658 454 

165 1717 
115 1621 

9204 

150 J4I 651 1029 1339 1376 1162 1116 191 524 262 1150 
132 421 7J5 1009 1307 1398 1063 1067 701 508 202 1697 
152 355 56] 1024 1312 1450 1146 1136 7J4 517 1571 

6 
0 

J] 

130 357 714 908 1004 I04 
175 450 714 970 947 779 
122 370 713 1053 1107 142 

715 w 
776 375 
739 400 

220 
191 
20J 

116 215 
69 JU 

117 313 

577 936 1114 12tl 1025 NJ 720 459 
7JO 970 1316 1ZID 1011 1071 650 4ll 
549 955 1277 1357 1010 1QJO 619 472 

5 108 364· 762 1017 1110 171 IOJ 459 200 
0 76 406 745 984 MO 746 116 315 127 

20 n J75 724 1031 1221 935 779 449 171 

9 
2 

36 

11 301 
132 422 
17 374 

619 131 911 
724 952 976 
661 1007 1144 

7J4 707 411 
193 II II 
151 767 407 

179 
177 
191 

25 w ~ m~1w m w ~ ~ 
14 174 519 113 1081 10'6 IU 912 491 271 
74 150 445 767 1108 1256 951 116 499 27J 

11 115 
6 214 

J5 154 

434 113 1132 1111 921 121 555 292 
541 113 1041 1224 IU 953 534 302 
JN l60 1179 1351 1DOI IP9 609 362 

51 275 60I 
15 JJI 654 
96 227 534 

0 
0 

11 

94 394 
145 414 
108 354 

996 1342 1479 1193 10M 
"' 1234 147J 1059 1055 
950 1376 1561 1264 1076 

617 419 
519 361 
593 399 

113 1135 1197 -
II 984 II 764 

7J7 1102 1300 II 

753 429 
759 326 

II II 

167 
154 

II 

0 
0 

21 

135 414 719 1004 1101 119 137 521 253 
145 477 715 1045 1012 I04 I05 392 170 
110 410 745 1125 1227 119 111 437 215 

59 5460 
10 5311 

5519 

114 7734 
113 1110 

7761 

JI 5743 
10 5275 

5795 

J] 4136 
15 4197 

5550 

71 6146 
50 6313 

64ll 

61 6350 
36 6562 

6159 

193 1376 
107 7l90 

1131 

31 5903 
5 3551 

3612 

14 6014 
22 ~7 

6001 

DILLOll AVE 27J JJZ 513 I06 1167 1435 1516 1305 1~ 972 704 435 10754 
667 317 10741 
717 10631 

16-17 322 311 5IO Ill 1125 147J 1542 1244 1216 914 
17-11 ~ J46 556 761 1145 1491 1629 1316 1379 tJJ 

Dl.IWIGO AVE 9 
16-17 23 
17-11 14 

EAGLE AVE 3J 
16-17 37 
17-11 54 

EVER- AVE 59 
GIEEll 16-17 75 

17-11 69 

FORT AVE 
COLLlllS 16·17 

11-11 

FORT AVE 
tllllGAll 16-17 

17-11 

CilAllD AVE 
JUNCTIOll 16-17 

17-11 

5 
0 

12 

0 
0 

12 

0 
0 
0 

J4 193 493 137 1153 1211 951 162 600 366 
9 295 559 144 1055 1204 195 906 471 J46 

44 111 435 151 1206 1391 972 159 514 J46 

ID 211 626 1026 1407 1441 1141 1014 705 431 
J9 314 651 930 1213 1309 925 927 566 314 
75 254 509 950 1ll1 1544 117J 1002 607 404 

113 327 621 916 1135 1199 1011 1009 7JO 419 
90 JIO 699 927 1116 1171 995 1009 652 442 

111 m 602 m 1255 1310 1029 m 645 462 

11 
0 

37 

171 461 
171 500 
146 453 

146 107J 1111 
I09 1091 1042 
714 1140 1252 

930 
IJO 
936 

177 551 
150 413 
121 479 

211 
206 
217 

6 140 431 167 1156 1213 969 174 516 224 
4 131 495 174 1193 1141 142 937 443 150 

29 110 430 m 1154 1414 1055 126 495 206 

0 
0 
6 

65 325 
130 414 
34 241 

762 1131 1225 112 
711 1001 1159 715 
754 1147 1469 1031 

716 403 
765 314 
741 350 

141 
143 
1n 

II "' llllSlllG DATA • 

125 6141 
36 6650 

6l20 

m 1377 
111 7W 

1'903 

211 7127 
161 7801 

m1 

12 6413 
21 5940 

6277 

47 6520 
14 62JI 

6574 

19 5613 
0 5429 

5952 

-6-

llutlna Degr" D•t• Colorado Cll•t• Center C303> 491-1545 

STAllOll M. AUG SEP OCT MOV DEC JAii FU llAI API MY ... A1U1 

GIAllD AVE 214 264 461 715 1121 147J 1593 1369 1311 951 654 314 10591 ua 16-11 245 242 411 m 1051 1450 1612 1265 1265 176 593 121 10192 
17-11 207 257 480 677 1098 1516 1642 1413 1372 907 602 10171 

GREELEY AVE 
16-11 
17-11 

D 
0 

10 

aulSOll AVE 111 
16-17 123 
17·11 II 

LAS AVE 
AlllllAS 16-17 

17-11 

0 
0 
0 

0 
0 

Z6 

149 450 161 1121 1240 946 156 522 231 
142 414 125 1085 1054 797 144 312 161 
119 424 762 1157 1J6J 955 I07 437 204 

111 J9J 
146 420 

n9 1119 1590 1n4 1m 1231 116 543 
7J4 1064 1430 1539 1111 1141 6VI 502 

II II II II II II II II II II 

0 
0 
J 

45 ~ 729 - 1101 l20 6VI J4I 
32 2IO 661 991 937 615 100 295 
J5 27J 653 1032 1Z71 137 631 327 

102 
65 

103 

52 6442 
13 5789 

6264 

276 10122 
II 1991 

0 

9 5146 
0 4653 

5179 

LEAD· AVE 272 D7 522 117 117J 1435 147J 1311 1320 10JI 726 439 10870 
VILLE 16·17 372 J69 626 920 1111 1412 1510 1276 1349 955 719 440 11206 

17-11 J46 393 571 763 1180 1534 1577 1326 1355 957 741 10750 

LllDI AVE 
16-17 
17·11 

I 
4 

21 

lClllGllQllT AVE D 
16-17 0 
17-11 12 

llEEIEI AVE 21 
16-17 41 
17·11 II 

IDITIOSE AVE 
16·17 
17-11 

0 

' 5 

PAGOSA AVE 12 
SPllllGS 16·17 91 

17·11 106 

PUEILD AVE 
16-17 
17-11 

llfLE AVE 
16-17 
17-11 

D 
D 

' 
6 
1 
9 

STfAllBOlT AVE 113 
SPllllGS 16-17 120 

17-11 77 

STEILlllG AVE 0 
16-17 0 
17-11 12 

TELUlllDE AVE 161 
16-17 200 
17-11 161 

TlllllDAD AVE 
16·17 
17-11 

0 
1 
4 

6 
I 

66 

m 441 134~1~ •mm M 
171 551 Ill 1190 1132 931 961 513 214 
151 502 l40 1209 1354 1022 90 569 321 

6 ~ w ~~1* mm~~ 
0 154 491 152 1135 1155 141 172 435 165 

JJ 159 "' I05 1169 1m 1m 147 509 m 
56 261 w 927 1240 1345 11116 - 651 . 394 
21 402 6ZJ 194 1147 1262 957 999 579 376 
II II II II II II II II II II 

10 
6 

JO 

mm m1m~ ~Nm 254 
113 5JZ I09 1oas mo 876 156 426 m 
129 349 149 1160 1JJ2 1003 117 "' 230 

100 6531 
62 6680 

7005 

71 6432 
20 6134 

66JI 

164 7714 
94 7402 

0 

69 6400 
12 6209 

6172 

11J 297 60I 911 1305 1380 1123 1026 m 417 m 1367 
45 315 661 927 1112 1326 101J 1063 641 466 163 1914 

105 347 523 947 1292 1541 1117 996 661 415 1197 

D 
0 

17 

24 
3 

24 

19 J46 
94 421 
43 355 

744 - 1091 IJ4 756 421 
741 1069 1Cll2 761 156 J51 
754 1111 1399 a m 399 

163 
119 
167 

177 499 176 1249 1321 1002 156 555 291 
~ ~ 795~ ~ma mm 
125 391 119 1209 1430 1039 165 454 261 

169 390 
119 II 
121 no 

704 1101 1476 1541 1277 1114 110 5ll 
II II II II II 1059 60I J77 

590 1QJJ 1441 1619 1JJ6 1161 674 4D 

6 157 462 176 1163 1274 966 - 521 235 
4 105 427 147 1193 1072 762 974 J95 123 

31 108 41J 742 II 1475 1029 131 476 197 

ZJ 5465 
10 5425 

5929 

12 ~5 
27 6117 

66ll 

297 9595 
171 Z454 

1134 

51 6614 
15 5917 

5314 

m JN 676 1026 1293 1m 1151 1141 149 519 111 9164 
129 434 716 1011 1297 1304 1091 1156 719 540 250 1154 m 426 60J 992 1269 1154 1109 1092 120 547 1495 

0 
0 

25 

16 359 731 973 1051 146 711 461 207 
90 mm~• mm 400 206 
•no no10541209 a 10J ~ m 

JS 5544 
I 5411 

5757 

WALDEll AVE 191 285 501 122 1170 1457 1535 131J 1277 915 642 351 10466 
530 125 1126 1311 1449 1127 1162 IOO 576 293 9725 
495 740 1242 1499 1572 134J 1340 135 631 10200 

16-17 225 224 
17-11 215 211 

WAL SEN· AVE 
UG 16-17 

17-11 

0 
0 
3 

I 
0 

30 

102 370 720 924 - l20 111 501 240 
14 420 612 984 951 196 1IW 397 207 

101 m 707 977 1109 a m 401 231 

II • lllSSlllG DATA ., 

49 5504 
6 5323 

5497 
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M A-Y 1 9 8 8 CL IM AT I C DAT A 

Eastern Plains 

TeqMtrature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm# days 
NEW RAYMER 21N 68.7 40.3 54.5 -0.5 88 27 327 9 306 6.10 3.73 257.4 10 

~ STERLING 75.2 45.6 60.4 2.4 93 28 197 62 409 6.17 2.98 193.4 10 
FORT MORGAN 74.0 45.9 60.0 1.7 92 32 206 56 400 4.43 1.97 180.1 8 
AKRON FAA AP 71.2 41.6 56.4 -o. 1 90 31 285 24 350 7.26 4.16 234.2 10 
AKRON 4E 71.6 44.3 57.9 1.5 91 30 243 31 359 5.09 1.89 159.1 9 

~ HOLYOKE n.9 47.2 60.0 0.9 91 32 200 53 389 6.33 3.29 208.2 9 
BURLINGTON 73.9 47.7 60.8 1.4 92 31 178 54 404 3.48 o.n 126.1 10 
LIMON WSMO 69.0 40.0 54.5 1.4 84 28 321 1 312 4.13 1.95 189.4 13 
CHEYENNE WELLS 76.2 46.8 61.5 1.8 93 28 174 71 421 2.00 ·1.00 66.7 10 
EADS 77.6 47.5 62.5 1.3 94 34 149 79 450 1.82 -0.77 70.3 6 
LAMAR 80.4 44.8 62.6 -o.s 95 30 134 65 465 2.00 ·0.61 76.6 13 
LAS ANIMAS 81.2 48.3 64.7 1 .4 98 33 103 101 494 2.39 0.44 122.6 8 
HOLLY 79.5 42.8 61.1 -1.1 97 25 168 58 440 3.49 0.85 132.2 11 
SPRINGFIELD 7\ilSW 77.0 45.8 61.4 1.1 90 32 151 46 438 3.78 1.09 140.5 12 

Foothills/Adjacent Plains 

TeqMtrature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
FORT COLLINS n.3 44.5 58.4 2. 1 88 32 217 19 356 2.67 0.04 101.5 7 
GREELEY UNC 73.5 45.2 59.4 1.6 91 31 204 37 380 3.65 1.00 137.7 7 
LONGMONT 2ESE 75.7 41.4 58.5 1.4 93 24 222 27 394 2.37 0.01 100.4 5 
BQJLDER 73.5 45.0 59.2 o.8 89 28 203 31 381 3.70 0.66 121. 7 10 
DENVER WSFO AP n.8 45.1 59.0 1 .9 90 28 215 35 374 4.26 2.07 194.5 7 
EVERGREEN 67. 1 32.8 49.9 0.9 84 16 462 0 271 3.10 0.52 120.2 7 
LAKE GEORGE SSW 59.7 31.2 45.5 -0.7 75 14 597 0 178 2.09 0.90 175.6 11 
RUXTON PARK 57.6 29.3 43.5 0.2 73 14 659 0 155 1.96 ·0.57 77.5 8 
COLORADO SPRINGS 70.5 42.3 56.4 0.9 86 26 273 12 339 1.01 -0 .96 51.3 5 
CANON CITY 2SE 74.4 45.5 60.0 , • 7 88 25 191 43 404 1.11 ·0.32 77.6 5 
PUEBLO WSO AP 77.8 43.8 60.8 -0.4 92 30 167 45 430 1.33 0.24 122.0 6 
WALSENBURG n.9 42.4 57.7 0.2 87 27 238 18 377 2.86 1.45 202.8 6 
TRINIDAD FAA AP 73.4 42.9 58.2 -0.8 89 27 234 29 382 1.54 -o.oo 100.0 10 

MOUltafns/lnterior Valleys 

TeqMtrature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
WALDEN 60.4 27.9 44.2 0.1 78 13 638 0 189 1.n 0.60 153.6 11 
LEADVILLE 2SW 56.3 25.5 40.9 1.4 70 15 741 0 126 0.36 ·0.84 30.0 4 
BUENA VISTA 65.0 34.1 49.6 ·0.3 80 23 4n 0 245 1.06 0.16 117.8 5 
SAGUACHE 65.2 33.7 49.5 -o.8 80 23 473 0 249 1.07 0.38 155.1 8 
HERMIT 7ESE 59.7 24.3 42.0 0.5 n 13 705 0 167 0.85 -0.16 84.2 3 
ALAMOSA WSO AP 68.2 32.0 so. 1 -0.4 82 17 454 0 290 0.51 -0.18 73.9 4 
STEAMBOAT SPRINGS 67.9 33.6 50.7 3.2 83 23 433 0 289 2. 10 0.09 104.5 10 
GRAND LAKE 6SSW 59.8 30.8 45.3 1 .6 n 17 602 0 173 1.55 0.21 115.7 10 
DILLON 1E 56.9 26.3 41.6 ·0.7 71 3 717 0 150 1 .45 0.25 120.8 12 
CLIMAX 46.5 22.8 34.7 -0.9 58 6 934 0 32 1.02 ·0.83 55.1 10 
ASPEN 1SW 62.6 33.6 48. 1 1.1 78 19 517 0 208 1.95 -0.15 92.9 11 
TAYLOR PARK 55.0 27.9 41.5 5.2 68 16 720 0 113 0.70 ·0.46 60.3 6 
TELLURIDE 63.5 30.7 47.1 1.0 78 18 547 0 220 2.05 0.42 125.8 7 
PAGOSA SPRINGS 69.0 29.3 49.1 o.o 85 17 485 0 305 0.58 -0.48 54.7 4 
SILVERTON 58.2 22.7 40.5 -0.4 n 9 752 0 159 1.29 -0.09 93.5 7 
WOLF CREEK PASS 1 53.0 26.1 39.6 0.5 66 11 781 0 81 1.45 -0.48 75.1 7 
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Name 
CRAIG 4SW 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLENWOOD SPRINGS 
RIFLE 
GRAND JUNCTION WS 
CEDAREDGE 
PAONIA 1SW 
MONTROSE NO. 2 
URAVAN 
NORWOOO 
YELLCJI JACICET 2W 
CORTEZ 
DURANGO 
IGNACIO 1N 

Max 
67.1 
69.2 
74.0 
69.0 
71.6 
73.8 
75.7 
74. 1 
74.5 
73.3 
77.6 
67.3 
68.8 
71.1 
71.4 
73.9 

Teq>erature 
Min Mean Dep 

36.7 51.9 0.4 
36.3 52.7 1.2 
40.5 57.2 0.8 
34.4 51.7 0.6 
37.7 54.7 0.2 
38.6 56.2 0.8 
46.0 60.9 -1.1 
40.9 57.5 1.0 
41.9 58.2 1.4 
42.8 58.0 1.2 
43.9 60.8 -0.5 
34.5 50.9 -0.2 
38.4 53.6 -0.1 
35.1 53.1 -0.3 
35.9 53.6 0.3 
34.2 54.0 1.6 
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Western Valleys 

High 
83 
84 
87 
84 
87 
88 
89 
88 
88 
87 
94 
84 
82 
85 
87 
87 

Low 
24 
24 
31 
26 
20 
29 
31 
28 
26 
28 
32 
21 
24 
19 
25 
19 

Degree Days 
Heat Cool Grow 
399 0 276 
375 0 308 
-243 9 383 
404 0 303 
232 0 255 
268 2 374 
172 51 418 
241 18 386 
225 23 383 
230 23 371 
165 39 425 
430 0 275 
345 0 297 
362 0 336 
346 0 338 
331 0 377 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if addf tional information is needed. 

MAY 1988 SUNSHINE AND SOLAR RADIATION 

Nurt>er of DaY! 
X of average 

pertly possible X of 

Total 
1.28 
2.11 
1 .05 
0.54 
0.91 
0.56 
1.10 
0.97 
0.71 
0.62 
1.41 
0.33 
1.33 
0.94 
0.73 
0.81 

station £!.!!!: ~ ~ si.aishf ne ggssible 

Colorado Springs 8 10 13 
Denver 7 11 13 m 
Fort Coll f ns 5 15 11 
Grand Juiction 12 11 8 751 
Pueblo 11 10 10 82X 

FT. COLLINS TOTAL HEMISPHERIC RADIATION 
MAY 1988 

24 

i 20 

16 

8 

4 

0 ._ ________ _... __ ........ ....,......_,....,...._ ....... -.-........ -.-....-.-.--.-.----. 
6 11 16 

DAY 
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21 26 31 

65% 

71X 
73X 

2500 

2000 
>-
~ 

1500 I 
N 
~ 
LI. 

~ 
~ 

1000 -a:i 

500 

Precipitation 
Dep %Norm # days 

-0.37 77.6 7 
0.83 164.8 5 
0.14 115.4 6 

-0.13 80.6 6 
-0.54 62.8 4 
-0.40 58.3 4 
0.28 134.1 6 

-0.15 86.6 5 
-0.58 55.0 5 
-0.14 81.6 4 
0.40 139.6 7 

-0.68 32.7 4 
0.14 111.8 4 
0.02 102.2 3 

-0.39 65.2 5 
-0.05 94.2 3 
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News About Sunner Tenperature Var;ations: (continued) 

I've been told by a nutmer of long-time Coloradoans that these cold sunner days are 
occurring more now than they did a few years ago. I didn't have that iq:>ression, but I 
haven't been here as long as some of you. Let's look at some nutmers and see what our 
climate data have to say. 

We looked at daily t~ratures for Alamosa, Grand J&n:tion, Pueblo and Denver for 
the sunner period for the past several years to detennfne how often the mean daily 
ten.,.rature was 10 or more degrees Fahrenheit below or above the long-term average. 
Sunner was defh.t as Jw. 15-August 31 for the purpose of this study. Here are some of 
the results. 

Frequency of Sunner r...,_rature Extremes, 1957-1987 ................................................... 
Alamos1 l2m!!!: Grand Junction ~ 

Probability that at least one day 
each SUllller will be 2: 10• above 
the daily mean for each day 41 561 341 37X 

Probability that at least one day 
each &Ullller will be 2: 10• below 
the daily mean for each day 241 811 751 73X 

U~ually chilly days (ten..,.rature 10 or more degrees below the daily average) occur 
relatively often. Since 1957, Alamosa has had only 6 such days. However, Grand Jln:tion 
has had 67 days (an average of 2 per sunner) and Denver led the pack with 91 (3 per 
sunner). Hot days that are at least 10 degrees above the daily average occur less 
frequently. Alamosa has had only 1 such day in the past 3 decades while Grand Jln:tion 
and Pueblo have each had 22 and Denver 42. 

There are obviously same physical reasons for these observations. To get a feel for 
these we examined 1.RJSually warm and cold days to determine their characterist;cs. 
Extremely hot days were characterized by highs in the upper 90s and 100s at lower 
elevations and lows in the 60s (or even 70s at Grand J&n:t;on). These days were 
accDq)8nied by predominantly clear skies, low hunidfty, light winds (often front the west) 
and a rf~ of high pressure aloft over or just west of Colorado. These conditions 
occurred most often in late Jww with a second peak in late August. The unusually cold 
days were a little harder to characterize and could occur almost anytime during the 
sunner. At Grand Jln:tfon, mst C)f their 1.RJSually cool days occurred after a cold front 
brought clear, dry and cooler Pacific airmasses fnto the area. Occasionally, 1.M'1USually 
cool days occurred during the height of the Southwest Monsoon when clouds and 
precipitation kept daytime t...,_ratures low. Highs in the 70s with lows in the 50s were 
typical for Grand J&n:tion•s coldest sunner days. At Pueblo and Denver their coldest days 
often occurred when high pressure areas moved down across the plains creating moist 
"upalopeM flow east of the ,.,...,tains. Highs fn the 60s or even the 50s characterized 
these episodes and they were often accaq>enied by dense clouds and widespread rains. 

Northeast Colorado is more susceptible to sunner ten..,.rature extremes than other 
parts of the state. This f s probably related to the fact that the farther north you go, 
the more cold fronts and active weather systems there are in the sl.lllller. Few of these 
systems reach into the interior ...,..,tain valleys of southern Colorado surrounding Alamosa. 
That area is left with an incredibly stable sunner climate. 

Finally, are these episodes of cold (or hot) sunner ten..,.ratures becoming more 
frequent? Some long-time residents of Colorado have told me they don't remed:>er any of 
those gloanv, ct..., •upalopeM weather events during the sunner prior to the current decade. 
our data suggest that people just don't have very good memories. We looked all the way 
back to the first decade of weather observations in Denver Cfn 18701). Sure enough, 7 out 
of 10 sU1111er1 had at least one episode of cloudy, ct..., weather with highs only in the 60s. 
It's nothing new. No upward trend is apparent in the frequency of these events. 
Urusually hot days aren't occurring anymore often either. Perhaps it is our recreation· 
loving habits and the hyperactive news media that are making us think we•re having more of 
this "bad" weather. My guess is that Colorado old timers cherished those daq> cloudy days 
because it meant good sleeping at night, less Irrigation for their crops, and just a nice 
chance to sit back and rest frOlll their hot sunner labors. Let's try the same approach. 
Instead of ceq:>laining about those 2 or 3 chilly days each sunner, let's enjoy them. 

-9-
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JCEH WTHRNET - HAY, 1988 

Hind. Enercv: 

One of the more prominent features of Colorado weather is undoubtedly the wind - aalee 
greater than 100 miles per hour are not uncommon in certain parts of the state. · In fact, hiah 
winds last January were blamed for the collapse of a bridae under construction in Boulder, and 
recently the roof wae blown off of a hotel on the western elope. While Colorado may not aet 
hurricane-related storms like florida, our elevation places ue closer to the jet etream·e 
aeeociated eddies. 

The power of the wind i• obvioue, and people have been harneeeinc ite kinetic ener1y for 
many years. The ori1inal windmill wae a device which used the power of the wind to turn a 
1rindetone at a 1rain mill. Water pumpinc wae another early application. In Holland, a 
country with much land below ••• level, wind-powered water pump• still keep many basement• dry; 
wind-powered water pump• punctuate the land•cap• of much of rural Colorado. Th• wind's ener1y 
can also be converted to electricity. 

There are, of course, a number of problem• a•eociated with utilizinc wind ener1y. Perhaps 
the mo•t obvious is the lack of wind when you need it, and the presence of wind when you don·t. 
Wind ener1Y hae also traditionally been diffi~ult to control. On very windy days, a wind-
powered mill operator mi1ht have to "put hie no•• to the 1rindatone" to eee if the 1rain was 
burnin1 from the friction of a millstone which was rotatin1 too fast. 

Fortunately, the technolo1y of ueinc wind power has come a lone way since then. A number 
of power authorities have experimented with wind turbines, particularly in coastal re1iona 
where steady bree•e• are often found. The uee of advanced blade deeian• and non-horiaontal 
rotor orientation• ha• •hown that wind eneray i• a feaeible, albeit commercially risky, 
technolocy. In the U.S., successful wind-to-electricity projects have been established in 
Florida, New York, New Mexico, Vir1inia, and alone the Pacific coast. The Department of 
Enercy·s teat site south of Boulder ie where many advanced systems have been tested for the 
paet 10 years. In the future, if electricity rates increase, or if the 1overnment subsidizes 
the coat of renewable ener1Y uee, ae it hae other enercy sources in the past, Colorado may 
situate turbine• in steady wind area& euch a• the eastern plains to supplement the electric 
requirements of many of our communities. 

Electricity .fi:ga th.a, ~ 

Wind ener1y i• a function of the density and velocity of the air, with-the power available 
increa•ina proportional to the cube of the speed. The area available for capturin1 ener1y i• 
proportional to the square of the radiue of the area •••Pt by a wind turbine blade. Like any 
encine, however, a loe• ie incurred throu1h the friction of the turbine parts, so any ener1y 
calculations must be adjusted by the turbine efficiency (typically 30 to 50 percent). 

The 1raph to the ri1ht ehowe the 
daily avera1e wind speed for the 
paet nine months in Alamosa. Notice 
the occasional peaks which indicate 
particularly windy days, In 
addition, there ie also a yearly 
trend which reaches a minimum in 
January and appears to reach a 
maximum sometime durinc the summer. 
Alamosa ie in the middle of the San 
Lui• Valley and therefore 
experiences winds caused by war• air 
flowin1 upslope durin1 the day. 
Warmer air in the summer· means that 
the overall velocity of this air i• 
h11her, 1ivin1 the lar1er daily 
averace wind speeds. One meter per 
second ie approximately 2.24 mile• 
per hour. 

TOTAL OAl\.Y WIND EJ\EAOY - Al.AlilOSA 
SEP 97 OCT 97 NOV 97 OEC tf7 JAN 99 ~ • WAR '?le APR ee MAY ee 

The 1raph to the left ehows the daily 
wind power (kwh) per vertical square 
meter in Alamosa. Notice that the 
power levels are typically very emall 
(lees than 200 watt-hours per day), 
The windy days, on the other hand, 
show large jumpe in the graph and 
imply that there is a good deal of 
potential wind energy waiting to be 
harvested. 

SEP 97 OCT 97 NOV 87 OEC tf7 JAN 88 I'm ee MM ee APft ee WAY 89 
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WTHRHKT WEATHtt:f< DATA - HAY 1980 

Steamboat 
Alamosa Durango Carbondale Montrose Springs Wdl!lh ------- ------- ---------- -------- ---------monthly average temperature ( •r 

17 .9 26.1 23.6 26.8 13.8 34.0 

monthly temperature extremes and ti•e of oc:curance ·r day/hour ) 
maxi111u111: 48.4 28/15 54.2 22/16 58.1 25/16 57.1 29/16 46.4 29/14 71. 9 13/15 
minimum: -13.5 5/ 6 0.8 7/ 8 -10.8 5/7 -3.9 5/ 7 -26.0 4/ 6 0.9 11/ 4 

•onthly averac• relative humidity I devpoint ( percent I ., 
5 AH 85 I 1 80 I 11 90 I 8 83 I 12 n I 2 77 I 20 

11 AH 60 I 17 48 I 21 50 I 24 54 I 28 70 I 14 53 I 35 
2 PH 48 I 25 47 I 30 37 I 34 45 I 33 58 I 19 44 I 40 
5 PH 47 I 24 45 I 31 40 I 32 48 I 31 67 I 18 44 I 38 

11 PH 84 I 10 78 I 17 80 I 14 79 I 17 86 I 6 69 I 22 

1tonthly aver ace wind direction decrees cloc:kvlee f ro111 north 
day 205 202 215 204 174 145 

nicht 210 78 1n 165 134 220 

•onthly aver•c• wind epeed ( •il•• per hour 
3.18 3.03 2.S2 2.83 2.33 8.30 

wind •P••d dhtribuUon ( hour• per •onth for siven 111ph rans• 
0 to 3 413 4'73 &'71 504 &73 42 
3 to 12 273 217 114 192 109 420 

12 to 24 10 5 6 0 14 100 
) 24 0 0 0 0 0 8 

11onthly averase daily total ineolation ( Btu/ft••day ) 
1314 1262 1157 1234 1018 1163 

"clearness" distribution ( hour• per •on th in epec:ified clearneea index ran•• ) 
60-80" 215 153 170 181 133 171 
40-60" 69 39 53 57 72 45 
20-40" 12 41 66 48 55 37 
0-20" 7 38 14 7 36 36 

The State-\oUde Picture 

The ti1ure below ehowe the monthly weather for the eicht WTKRNIT eitee around the etate. 
Three craphe are 1iven for each location: the top 1raph display• the hourly ambient air 
te•perature, ranaina fro• -40 dear••• to 110 deer••• Fahrenheit, the middle one 1ivee th• 
daily total aolar radiatlon on a horiaontal plane. up to 4000 Btu per equare foot per day, and 
th• botto• craph illuetrate• the hourly aver1e wind epeed fro• 0 to 40 mile• per hour. 
Continuinc difficulties with the Stratton and Sterllnc etat1ona have prevented data retrieval 
from theae aitea. lnaolation data were not available for Hontroae from the 7th to the 11th. 
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June in Review: 

COLORADO 
CLIMATE 

JUNE 1988 

Volune 11 Nurt>er 9 

Sunner heat set in early, and all of Colorado ended up several degrees warmer than 
average for the month. With the premature heat came severe weather. Denver area 
tornadoes were witnessed by thousands of residents on several occasions. Precipitation 
totals were above average in JU'Mt across naJCh of southern Colorado but were near average 
to naJCh below average in northern cOU1ties. 

Colorad9 1s Auaust Climate: 

There's really not naJCh difference between July and August typically. If you liked 
July, you'll probably be pleased with August. 

In early August, look out for heavy local downpours anct potential flash flooding 
statewide. The Southwest Monsoon is normally quite active early in the month pu11>ing 
moisture into Colorado to fuel thuiderstonna. But as the month progresses, monsoon 
moisture often retreats. By the end of the month only southern parts of the state are 
prone to routine afternoon thuidershower develapnent. State Fair goers in Pueblo should 
st il l be ale.rt to the chance of s tonns. Severe weather is nuch less a concern in August 
coq>ared to JU'Mt and July. Tornadoes only occur about 1/4 aa often as they do in June. 
But still beware of hail. The first 2 weeks of August have dealt some mighty hailstorms 
to eastern Colorado in recent years. 

August precipitation totals average less than 111 in northwest Colorado and less than 
1.5011 in northeastern Colorado fran Longmont and Fort Collins east to Fort Morgan. Totals 
increase as you go southward and sometimes exceed 411 in the San Juan M~tains. In 1936 
Wolf Creek Pass received nearly 10• of rainfall in August. T~ratures are very similar 
to July's in most years. The main difference is, that by late August, evenings begin to 
cool off noticeably as the atmosphere becames less moist and the sun sets earlier. For 
the month as a whole, expect daily high t~ratures near 90• at low elevations decreasing 
to the 60s and 70s high in the 1ROU1tainso Lows in the 50s are most comnon down low with 
30s and 40s in the 1110W1tains. Don't be surprised, however, to have a few freezing 
ten.,eratures up high. Last year's lowest August t...,_rature was 22• on the Laramie River. 
An occasfonal dusting of snow in the higher 1110W1tains is also not l.RISual. 

Drousht Rears Its Ugly Head?: 

I Bii pleased to report that Colorado is not experiencing significant drought at this 
time •• at least not yet. But with the incredible national media focus on this year's 
drought situation across the COU\try, it may be appropriate for me to make a few conments. 
I will not elaborate on the current moisture status to the state. Other parts of this 
report should adequately address that. Instead, let's look at drought from a broader 
perspective. 

The concept of drought seem simple enough. A brief definition could be 
11 insuff icient moisturea• Webster says, •A prolonged period of dryness.• But there is no 
universally accepted definition that states how dry it has to be and for how long before 
it qualifies to be called drought. There is not even agreement on how to pronoc.nce or 
spell the tem •• "drought• or 11drouth. 11 What we in most of Colorado would consider a 
wonderfully wet year with perhaps 1611 or 1811 of precipitation would be classified as 
horrendous drought for many parts of the cOU1try. So it's not surprising that 
conflicting, misleading and sometimes plain erroneous information appears in the media. 

Let me give you a few exa111>les of the cOll1)lexitf es of drought here in Colorado. For 
most of Colorado's water users, it is the total winter snowpack in the mountains that 
detemines how 111.1Ch water there will be for farming, lawn-watering, manufacturing, 
drinking and even wind surfing. It doesn't matter lll.ICh when the snow falls as long as 
enough has accU11.1lated by the end of the winter to send a good torrent of water down the 
streams throughout the surmer. Surmer rains may affect how quickly we use up our supply, 
but they usually don't do much to add to the supply. Others don't care nuch about the 
flow in the rivers as long as there is plenty of water in the reservoirs even it if is 

(continued on Page 9) 
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J U N E 1 9 8 8 D A I L Y W E A T H E R 

~ 

Remnants of the Memorial Day storm kept Colorado cool and breezy 1·2nd, · 
especially east of 111CU1tains. Same showers continued on the 1st with locally 
significant Bm0U1ts. Laa Animas measured 0.65•, but the 1.71" at Karval was the 
greatest report. Quite chilly on the 1st. Lows dipped to 39• at Grand 
JLS1Ction and 38• at Longmont. 17• at Meredith was the lowest in the state in 
Juie. Dry with a wanning trend began on the 3rd. 

Generally dry and hot for so early in the sunner with SSW winds aloft 
(associated with the drought·producing high pressure ridge over the Plains 
states and Midwest). Many 90•+ readings at lower elevations. c~, in extreme 
SE Colorado hit 106• on the 8th •• the hottest in the state. An upper level 
disturbance moved northward across the area triggering strong th~rstorms on 
the 5th, particularly near the Front Range. Several reports of hail were made 
and a tornado did same damage north of Denver. 

SSW winds aloft with warmer than average surface t~ratures. Increased 
moisture resulted in more fr~t and widespread thuiderstonns, especially from 
the 1110U1tains eastward. Storms on the 9th dropped 0.61 11 at Buena Vista and 
0.87" at Limon. Areas just SW of Denver received nearly 2• from the storm 
system. More small tornadoes were spotted during this period. 

Severe weather er'4)ted as cooler but quite moist air wedged into Colorado 
accompanied by a series of travelling upper air disturbances. Some strong 
storms developed on the 13th, heaviest on the southeast plains. Springfield 'NSW 
got 1.50" of rain late on the 13th. On the 14th, Wheatridge reported 1.51 11 of 
rain. Then on the 15th, one of the most widely witnessed and well-photographed 
tornado outbreaks in the history of the Rocky M~tain west struck Denver. 
Several tornadoes, visible si-.,ltaneously, did considerable property damage to 
parts of Denver but miraculously caused no deaths and few injuries. Some heavy 
rains and hafl were also reported. 

A major heatwave developed that covered all of Colorado. Low elevation daytime 
tenpratures soared into the 90s and 100a and didn't drop below 6Q• at night for 
most of the period. Six or more locations including Eads, Sterling and 
Palisade saw the mercury hit 10s• at least once during the period. Tetl1)eratures 
of 90• or above were even noted at Pagosa Springs and Steamboat Springs. Denver 
set a new record high on the 24th with 99•. Hunidity was low at first but 
increased during the period contributing to increased th&.aiderstorm activity. 
Thla"derstorms developed each day, especially over the central 1110U1tains. 
Precipitation was generally light, and several Sllllll forest fires were ignited 
by lightning. However, sane daily rainfall 11110U1ts of a.so• or greater were 
reported. The Air Force Academy received 1.26" on the 23rd. Storms on the 24th 
kept lightning dancing across the sky well into the night. 

An \.n.ISual period of persisting SE winds aloft brought lots of moisture into 
Colorado and sent stor11 cells moving toward the NW (catching some weather 
watchers by surprise). T~ratures returned to near normal, but rain fell over 
inost of the state at a ti111e of year when rainfall is normally sparse, especially 
in western Colorado. A .....mer of large rainfall amounts were reported such as 
2.3811 at NUYI on the 25th, 1.91 11 at Pueblo Reservoir on the 27th, 1.4811 at Twin 
Lakes Reservoir and 1.12" at Cortez on the 28th. Hugh slow-moving cells formed 
over the foothills of Larimer Cota"tty on the 28th but broke '4) before significant 
flooding could occur. Glen Comfort, in the Big Th~on Canyon, did get 2.7511 

of rain in a short while. An ususual late morning storm~ nearly 111 of rain 
on New Raymr and Briggsdale on the 29th. Finally on the 30th, a Pacific cool 
front moved in to end this \.n.ISual period of warm, stormy weather. 

Highest T~rature 
Lowest T....,erature 
Greatest Total Precipitation 
Least Total Precipitation 

Jlaie 1988 Extremes 

106•f 
17•f 
8.54" 
0.15• 

Juie 8 and 19 Caq>e> 7S 
Juie 1 Meredith 

Rico 
Palisade 

Several locations reported 20 or more days with thla"der. 
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The lftlBual weather patterns of JI.lie 1988 helped produce a very dramatic 
distribution of precipitation. Much of northern and some of western Colorado was 
considerably drier than average. Fort Morglll"I, Boulder, Steantx>at Springs, Meeker and 
Grand Juictf on were juat a few of the many locations to receive less ~han 501 of average 
rainfall. Holyoke's 0.46• total was only 131 of averageo But at the same time, nuch of 
central and southern Colorado was 111JCh wetter then averageo At least 25 stations 
received 200X or more of their average Juie precipitationo Cortez, for exa111>le, had it's 
3rd wettest JLnt on record, and at Twin Lakes Reservoir near Leadville this was the 
wettest Juie in 40 years of recordo The wet areas were typically locations on the 
eastern and southern slopes of the 1110U1taina wf th good exposure to moist southeasterly 
flow. 

Greatest W!! 
Rico 8.54• Palisade 0.1511 

CBll1>0 7S 5.30• Fruita 0.21 11 

Ruxton Park 4.09• Grand Juiction "50 0.21 11 

ICarval 3.98• Blue Mesa Lake 0.2411 

John Martin D• 3.90• Montrose 0.2411 

L>:JJElevatfons Above 9000 Feet 

Precipitation an10U1ts (inches) for Juie 1988 and contours of 
precipitation as a percent of the 1961·1980 average. Dotted line 

is 1501 of average. 
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J~ precipitation tended to move naM:h of Colorado closer to average for the first 9 
months of the 1988 water year. In general, the central and southern rnouitains and parts 
of the northwest plateau area of Colorado are dr;er than average for the year while the 
rest of the state is near or above average. The wettest locations, c~red to average 
are a few small areas east of the "'°""tains. 

Portions of the Colorado "'°""taina are drier now than they have been since 1981. 
Nevertheless, precipitation values are not exceptionally low and Colorado is fairing 111JCh 
better than the drought-effected areas that surround us on nearly all sides. 

Begiming next month, we wfll be changing this c~rative section to show 
precipitation graphs for different regions of Colorado. The intent of these graphs will 
be to show trends in precipitation over the past few years and how we c~re to long· 
term averages. For ex8111)le, these graphs will show that naM:h of Colorado has been 
experienchig favorably moist conditions since about 1981 but recently we have begun a 
downward slide toward drier conditions. 

Precipitation for October 1987 through J~ 1988 as a percent 
of the 1961-1980 average. 
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A N D D E G R E E D A Y S 

The entire state experienced sW.tantfally above average ten1)eratures in J'61e. For 
. a few cities, mostly in northern Colorado, this was the warn.st J'61e on record. These 

included Steanmoat Springs, Dillon and Walden (tied)a Curiously, Climax (11,350 feet 
above sea level) indicate t~ratures very close to averagea For moat of the 
northwestern half of the state t~ratures ended up 4 to 7 degrees F above average. In 
southeastern half, t...,.ratures were more nonn1l, typically 2 to 4 degrees above average. 
The w1n1 t111"9raturea were a result of canaiatent heat throughout the lllDnth rather than 
episodes of extr- record-breaking heat. 

June 1981 temperatures (degrees Fahrenheit) and 
contours of departures fra111 1961-1980 averages. 

J U N E 1 9 8 8 S 0 I L T E M P E R A T U R E S 

FORT COLLINS 7 AM SOIL TEMPERATURES 
Equipment problems in the soil 

t_,.,.rature apparatus were corrected during 
J'61e. Tell1)erature levels are indicative of 
the U"MJSually warm J'61e. 

These soil ten.,.rature measurements 
were taken at Colorado State University 
beneath sparse 161irrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 
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Table 1. Heating Degree Day Data through JlSle 1988. 

llMtlrw Deer• D•t• Colorado Cl l•t• c:.nter (JU) 491-1545 

STATIC* .U. AUli IU OCT IDll DEC .IM fU Ml AN MY M ... 

ALAMOSA AVE 40 
16-17 65 
17-11 66 

100 JOJ 657 1074 1457 1519 111Z 1015 7J2 45J 
15 J66 721 1004 1377 1593 1160 1049 66Z 436 
" J64 601 11JO 1556 1167 1311 1011 651 454 

165 1717 
115 1621 
102 9J06 

ASPEI AVE 95 150 J4I 651 1029 1JJ9 1376 1162 1116 1'I 524 Z62 1150 
16-17 147 132 421 735 1009 1J07 1398 1061 1067 101 
17-11 112 152 J55 56J 1024 1312 1450 1146 1136 7J4 

SOI 202 1697 

IWLDEI AVE 
16-17 
17-11 

0 
1 
1 

IUEMA AVE 47 
VISTA 16·17 19 

17-11 " 

ULlllG· AVE ''* 16-17 
17-11 ' 0 

5 

CA1K11 AVE 0 
CITY 16-17 4 

17-11 . ,, 

CDLOUDO AVE I 
SPlllGS 16-17 4 

17-11 17 

allTEZ AVE 
16-17 
17-11 

0 
10 

' CIAIG AVE 32 
16-17 J1 
17-11 55 

DELTA AVE 
16-17 
17-11 

DEllVEI AVE 
16-17 
17-11 

0 
0 
0 

0 
0 ,, 

517 1Z5 1694 

' 0 
JJ 

1JO J57 714 90I 1004 I04 
175 450 714 910 947 Tit 
1U J1D 71J 1053 1107 142 

715 4IJ 220 
176 J15 191 
1J9 400 2GJ 

116 215 
69 Jll 

117 JIJ 

517 9J6 1114 1211 1025 ta 121 459 
7JO 910 1316 12.IO 1011 1071 650 4JJ 
549 955 1277 IJ57 1010 10JO 6J9 472 

5 
0 

20 

9 
2 

36 

108 J64 

16 ·'°' 72 J75 

II JOI 
112 m 
17 J74 

762 1017 1110 171 IOJ 459 zoo 
745 914 "° 746 116 315 127 
724 1037 IUI 935 Tit 449 171 

659 131 911 
724 952 916 
661 1007 1144 

7J4 
m 
ISi 

107 411 • • 161 407 

119 
177 
191 

25 162 440 119 1042 nu 910 uo 564 296 
14 174 519 llJ 1081 1096 Ill 912 491 271 
14 tso 445 767 1108 1256 951 "' 499 2n 

11 
6 

JS 

115 
214 
154 

434 llJ 1132 1111 921 121 555 Zt2 
541 llJ 1041 1224 - 95J 534 J02 
J96 l60 1119 ID 1 100I 1P9 60t J62 

51 215 60I 996 1342 1419 1193 10M 
15 JJI 654 967 1234 1473 1059 1055 
96 227 534 950 1J16 1561 1264 1076 

617 419 
519 361 
59J Jt9 

0 
0 

11 

0 
0 

21 

94 JM 
145 414 
111 J54 

llJ 11J5 1191 -
• 914 • 764 

131 1102 1JOO • 

15J 429 
759 JZ6 • • 

167 
t54 • 

1J5 414 7119 1004 1101 119 137 521 25J 
145 477 715 1045 1012 I04 I05 Jt2 110 
110 410 145 1125 1227 .. 111 01 215 

59 5460 
to 5311 
14 56GJ 

tl4 1734 
11J 1110 
t02 7110 

JI 574J 
to 5275 
14 5IOf 

JJ 4136 
t5 4197 
16 5566 

71 6346 
50 651J 
Z5 6451 

61 6550 
36 6562 
56 6915 

19J 1316 
107 1l90 
5Z 1113 

Jt 5903 
5 J551 
• J612 

14 6014 
22 5647 
14 6015 

DILLOll AVE 273 m 51J I06 1161 1435 1516 1305 1296 972 1D4 435 10154 
667 317 10741 
111 JZ2 1095J 

16-17 J22 J11 580 llJ 1125 147J 1542 1244 1216 914 
11-11 296 346 556 765 1145 1491 1629 IJ76 1319 9JJ 

DURAllGO AVE 
16-17 
17-11 

9 
Z5 
t4 

EAGLE AVE JJ 
16-17 J7 
11-11 54 

EVER· AVE 59 
GIEEll 16·17 15 

17-11 69 

fCllT AVE 
CXJl.LlllS 16·17 

17-11 

F<llT AVE 
IDGAll 16-17 

17-11 

GRAllD AVE 
JUllCTIOll 16-17 

11-11 

5 
0 

12 

0 
0 

12 

0 
0 
0 

54 

' 44 

193 493 137 115J 1211 951 162 600 J66 
295 559 144 1055 1204 195 906 471 J46 
111 4J5 151 1206 1Jtl 972 159 514 J46 

IO 211 626 1026 1407 1441 1141 1014 1D5 4J1 
J9 Jl4 651 930 1213 1309 925 927 566 JM 
15 254 509 950 IJJ1 1544 117J 1002 607 404 

113 327 621 916 llJ5 1199 1011 1009 7JO 48 
90 JIO 699 927 1116 1171 995 1009 652 442 

Ill m 602 922 1255 1J10 IOZ9 992 645 462 

11 
0 

J7 

6 
4 

29 

0 
0 
6 

171 461 146 1073 1111 
171 500 '°' 1091 1042 
146 45J 714 1140 1252 

930 177 551 
l30 150 41J 
9J6 IZ1 419 

140 
131 
110 

431 
495 
4JO 

65 J25 
IJO 414 
54 241 

167 1156 1213 "' 
174 1193 1141 142 
m 1154 1414 1055 

762 1131 1225 llZ 
711 1001 1159 715 
154 1147 1469 1011 

174 516 
937 44J 
126 495 

716 40J 
765 J14 
741 J50 

211 
206 
211 

224 
150 
206 

141 
14J 
t72 

K • KllSlllG 

125 6141 
J6 6650 
4Z 6162 

171 1377 
111 7413 
52 1955 

211 7127 
t61 7IOI 
111 7141 

IZ 6413 
21 5940 
I 6215 

47 6520 
14 6231 
11 659t 

t9 5613 
0 5429 
• 5960 
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llMtlrw Deer• Date COlwadD Cll•te Cenl• (JU) 491·1545 

ITATIOll .U. - 1U OCT IDll DEC .IM fU .. AN MY M Allll 

GIAllD AVE 214 264 461 715 1121 147J 1593 1J69 1J11 951 654 JM 10591 
ua 16-11 245 242 411 m 1051 1450 t612 1265 1265 116 59J 121 10192 

17-11 207 257 4IO 677 1098 1516 1642 141J 1372 907 602 ZJI 10409 

&IEELO AVE 
16-11 
11-U 

0 
0 

to 

liUlllU SOii AW 111 
16·17 tZJ 
17-U K 

LAS AW 
MIMS 16·17 

17-U 

0 
0 
0 

0 
0 

26 

149 450 16t 1121 1240 9'6 156 5ZZ ZJI 
142 414 IZ5 1085 1054 797 144 JIZ t65 
119 424 762 1157 tJ6J 955 I07 4J7 204 

tu J9J 
146 420 • • 

0 
0 
J 

45 
32 
15 

n9 1119 1590 t714 1m tzst •t• 54J 
7J4 1064 1430 1519 1117 1141 691 502 

• • II II II II • K 

296 729 M 1101 IZO 691 J4I 
ZIO 661 991 9J7 615 100 295 
27J 65J 1032 1271 IJ7 611 J27 

102 
65 . 

tOJ 

52 6442 
1J 5719 
' 6270 

216 10122 
• 1991 
II 0 

9 5146 
0 465J 
t 5180 

LEAD· AW 272 J37 522 117 1173 1435 147J 1Jll t320 tOJI 726 4Jt 10810 
VILU 16·17 J72 J69 6Z6 920 1111 1412 1510 1216 1349 955 7t9 440 11206 

17-11 J46 J9J 571 765 lllO 1554 1577 1326 1J55 957 141 J60 11110 

LI- AVE I 
16-11 4 
17-11 21 

LllllGllOllT AVE 0 
16-17 0 
11-u 12 

IEHEI AVE 21 
16-17 41 
17-11 • 

-HOSE AVE 
16-17 
11-11 

0 
1 
5 

PAGOSA AVE IZ 
SPllllGS 16-17 • 

11-11 104 

MILO AVE 
16-17 
17-11 

llfLE AVE 
16-17 
17-U 

0 
0 
4 

' 1 • 
ll~T AVE 11J 

SPllllGS 16-17 120 
11·11 T1 

ITEILlllli AVE 0 
16-17 0 
17-11 ti 

TELL .. IDE AVE 165 
16-17 200 
17-11 161 

111111DAD AVE 
16-17 
17-11 

0 
t 
4 

MALDEll AVE 191 
16-17 225 
17-11 215 

WALSH· AVE _, 16-17 
17-11 

0 
0 
J 

' I 
66 

144 441 134 1070 1156 NO 9J6 510 299 mm m~~ m ~ m • 
151 502 l40 1209 1354 1022 MS 569 J21 

' 162 45J 14J 10IZ 1194 9JI 174 546 256 
0 154 491 152 11J5 1155 141 172 4J5 165 

JJ 159 464 I05 1169 tJIJ 1035 147 509 Z22 

56 261 564 
21 402 6ZJ • • • 

927 1240 t545 1086 - '5t JM 
1M 1147 1262 957 999 519 J76 • • • • • • • 

10 

' JO 

1J5 4J7 &17 1159 1211 Mt 111 522 254 
1u 532 acw 1oas 1190 176 156 426 m 
t29 549 149 1160 1m 100J 111 461 ZJO 

100 65J1 
62 6680 
JS 1040 

71 6432 
20 6134 
20 6651 

164 7714 
94 7402 
• 0 

69 6400 
t2 6209 
26 6J9I 

11J 
45 

105 

297 60I 911 1305 IJIO 118 1026 7J2 417 DJ 1367 
315 661 927 111Z t326 101J 1061 641 466 16J 1'14 
541 58 947 1292 1541 1117 996 '6J 415 14J 8340 

0 
0 

17 

24 
J 

a4 

• 346 
94 421 
4J J55 

744 - t091 IJ4 
741 1069 IOIZ 761 
154 1111 1J99 tOJ 

156 421 
156 J5I m J99 

177 499 176 1249 1321 1002 156 555 
226 499 195 1Clll 1216 IJt 126 4J1 
125 Jt1 119 1209 1430 10Jt 165 454 

165 
119 
167 

291 
243 
261 

169 HO 
119 • 
t27 JJO 

1D4 1101 1416 1541 1277 1114 110 5JJ 
• II II • • 1059 60I J77 

HO 10JJ 1441 1619 1JJ6 1167 674 W 

' 157 462 176 116J 1274 966 - 521 ZJ5 
4 105 427 147 1193 1012 762 974 J95 ta 

J1 IOI 41J 742 II 1475 1029 IJI 416 197 

Z5 5465 
10 5425 
I 5937 

IZ 6945 
21 6117 
14 6647 

297 9595 
1n 2454 
95 1929 

51 6614 
15 5917 
12 5326 

22J J96 676 1026 1293 IJJ9 1151 1141 
t29 454 716 1011 1297 tJ04 1091 1156 
Z22 426 60J tt2 1269 1354 1109 t092 

149 519 Jll 9164 nt 540 250 1154 
720 547 20I 11DJ 

0 
0 

25 

215 
224 
211 

I 
0 

JO 

16 J59 
90 421 
• JJO 

731 97J 1051 146 711 461 207 
719 1022 - 115 171 400 206 
7JO 1054 1209 l50 IOJ 4JI 234 

501 1ZZ 1110 1457 15J5 1JIJ 1277 915 
5JO IZ5 112' 1311 1449 1127 1162 IOO 
495 740 1242 1499 1572 134J 1540 IJ5 

642 
576 
611 

102 
14 

101 

J10 720 924 9119 IZO 
420 612 914 951 196 
m 101 m 1109 126 

711 501 240 
- 397 207 m 401 zsa 

J5 5544 
I 5411 

1J 5710 

J51 10466 
293 9725 
114 IOJl4 

49 5504 
6 5J2J 

25 5522 

• • lllSSlllG 

\.0 
\.0 
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Eastern Plains 

Tlq)erature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
NEW RAYMER 21N 84o0 53o2 6806 4o2 98 41 30 145 548 Oo85 0 1.65 34o0 7 
STERLING 91.0 59o0 75.0 608 105 49 12 321 656 1.59 -1.14 58.2 8 
FORT MORGAN 88.4 58.6 73.5 5.1 101 45 17 278 640 0.60 ·1.42 29.7 6 
AKRON FAA AP 87.2 56.8 n.o 5. 1 99 45 19 239 613 1.81 -0.83 68.6 6 
AKRON 4E 87.6 55.7 71.7 5. 1 100 46 2'2 228 589 2.01 -0.70 74.2 9 
HOLYOKE 86.2 59. 1 n.6 3.5 101 51 17 241 605 0.46 -2.90 13.7 4 
BURLINGTON 86.5 59.5 73.0 3.3 100 49 14 262 640 2.52 0.20 108.6 6 
LIMON WSMO 82.0 52.8 67.4 3.4 92 43 35 115 521 2.50 0.70 138.9 10 
CHEYENNE WELLS 89.4 59.0 74.2 4.7 102 49 8 290 643 2.93 0.78 136.3 10 
EADS 91.5 59.7 75.6 4.6 105 49 0 325 678 1.60 -0.44 78.4 7 
LAMAR 92.4 57.0 74.7 1.5 103 44 6 303 644 1.02 -1.30 44.0 8 
LAS ANIMAS 94.1 59.7 76.9 3.5 103 48 1 367 682 1.91 0.17 109.8 8 
HOLLY 92.4 54.2 73.3 0.7 105 45 5 261 596 3.21 0.14 104.6 6 
SPRINGFIELD ~SW 89.8 57.9 73.9 3.8 99 44 7 270 620 2.45 0.34 116.1 7 

Foothills/Adjacent Plains 

Tenprature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
FORT COLLINS 84.8 55.6 70.2 4.8 98 43 8 1n 588 1.49 -0.35 81.0 7 
GREELEY UNC 8802 56.7 n.5 4 .. 6 101 42 6 236 621 1. 15 -0.66 63.5 6 
LONGMONT 2ESE 87.5 53.0 70.2 4.3 101 38 20 186 569 0.82 -1.18 41.0 5 
BCXJLDER 85.7 56.1 70.9 3.7 98 40 14 199 610 0.70 -1.56 31.0 10 
DENVER WSFO AP 86.0 57.7 71.8 5.4 99 42 14 225 624 1.28 -0.59 68.4 8 
EVERGREEN 77.5 45.4 61.4 3.7 89 31 111 11 423 2.51 0.40 119.0 14 
LAKE GEORGE SSW n.3 42.8 57.5 2.5 81 27 215 0 343 2.79 1.51 218.0 15 
RUXTON PARK 69.0 37.9 53.5 2. 1 78 26 338 0 293 4.09 1.73 173.3 18 
COLORADO SPRINGS 82.7 54.7 68.7 3.5 93 38 25 143 552 1.69 -0.63 n.a 10 
CANON C ITV 2SE 85.1 58.0 71.5 3.8 94 40 16 221 626 2.37 1.07 182.3 10 
PUEBLO WSO AP 90.6 55.7 73.1 2.2 100 37 8 261 627 1.86 0.54 140.9 12 
WALSENBURG 84.0 53.4 68.7 2.1 91 35 25 142 562 2. 19 0.97 179.5 12 
TRINIDAD FAA AP 86.1 54.2 70. 1 1. 7 95 38 13 174 581 2.02 0.49 132.0 8 

Mcx.11tafns/lnterior Valleys 

Tetl1)erature Degree Days PrecipHation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
WALDEN 78.0 39.5 58.8 5.6 89 25 184 2 425 0.74 -0.28 n.5 ·6 
LEADVILLE 2SW 69.5 35.0 52.2 3.7 78 25 360 0 290 2.09 1.09 209.0 18 
BUENA VISTA 77.5 46.1 61.8 3. 1 87 39 102 15 422 2.42 1.61 298.8 18 
SAGUACHE 75.5 45.6 60.6 2.2 84 35 131 3 397 1.02 0.45 178.9 12 
HERMIT 7ESE 71.8 35.7 53.7 4.3 80 20 332 o. 337 1.95 1.23 270.8 6 
ALAMOSA WSO AP 80.3 43.2 61.7 2.6 90 26 102 13 463 0.83 0.11 115.3 12 
STEAMBOAT SPRINGS 82.5 42.8 62.7 7.9 91 35 95 34 490 0.64 -0.81 44.1 4 
GRAND LAKE 6SSW n.5 41.1 56.8 4.9 78 28 238 0 345 1 .83 0.53 140.8 16 
DILLON 1E 70.6 37.4 54.0 3.4 80 27 322 0 316 1.29 0.13 111.2 12 
CLIMAX 54.2 36.4 45.3 0.2 67 20 586 0 103 2.21 0.73 149.3 12 
ASPEN 1SW 76.3 45.7 61.0 6.0 86 29 123 9 406 1 .86 0.45 131.9 11 
TAYLOR PARIC 68.7 38.5 53.6 6.6 77 28 334 0 289 2.30 1.24 217.0 12 
TELLURIDE 75.2 40.3 57.8 3.7 87 27 208 1 386 0.99 -0.23 81.1 11 
PAGOSA SPRINGS 80.3 41.1 60.7 3.6 91 26 143 23 453 1.61 0.84 209. 1 10 
SILVERTON 70.7 32.0 51 .3 3.3 82 19 401 0 316 1.50 0.25 120.0 14 
WOLF CREEK PASS 1 65.2 35.6 50.4 3.0 73 29 431 0 236 2.34 0.70 142.7 15 
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Name 
CRAIG 4SW 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLENWOOD SPRINGS 

~ RIFLE 
GRAND JUNCTION WS 
CEDAREDGE 
PAONIA 1SW 

- MONTROSE NO. 2 
URAVAN 
NORWOOD 
YELLOW JACKET 2W 
CORTEZ 
DURANGO 
IGNACIO 1N 

101 

Western Valleys 

Teq>erature Degree Days 
Max Min Mean Dep High Low Heat Cool Grow Total 

82.5 49.0 65.7 6.4 94 37 52 82 498 0.55 
83.3 48.7 66.0 6.1 91 40 32 67 512 0.47 
89.2 54.1 71.6 5.5 100 38 11 218 613 0.34 
84.0 46.1 65.0 5.6 94 29 52 62 511 1.07 
86.8 51.5 69.2 6.1 9999 43 15 111 411 0.22 
88.0 50.8 69.4 5.8 97 34 14 156 568 1.09 
91.4 61.6 76.5 4.5 101 39 8 360 715 0.21 
88.1 52.8 70.5 5.0 97 35 14 185 584 0.57 
87.7 53.9 70.8 5.3 100 37 25 193 541 , .09 
86.4 54.8 70.6 4.7 95 38 26 201 588 0.24 
91.6 56.1 73.8 3.6 103 40 12 285 627 0.42 
80.1 46.2 63.1 3.1 92 29 76 29 458 0.85 
82.3 51.5 66.9 3.6 95 35 34 101 522 1.16 
83.6 49.9 66.7 4.2 95 30 56 118 533 1.80 
83.5 47.1 65.3 3.9 94 30 42 57 4n 2.03 
88.8 46.1 67.4 6.2 101 29 27 108 540 1.67 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center ff additional information is needed. 

JUNE 1988 SUNSHINE AND SOLAR RADIATION 

Numer of DaY! 
X of average 

partly possible X of 
station clear ~ ~ Sl61Shf ne egssibl! 

Colorado Springs 7 16 7 
Denver 
Fort Coll ins 
Grand Juictf on 
Pueblo 

32 

28 

24 

20 
>-
C§ 

I 16 
N z: ....... 
i! 12 

8 

4 

2 
1 

8 13 9 641 71X 
5 17 8 

12 8 10 80X 791 
10 14 6 82X 791 

FT. COLLINS TOTAL HEMISPHERIC RADIATION 
JUNE 19R8 

6 11 16 21 26 
DAY 
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Precipitation 
Dep XNorm # days 
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Drousht Rears Its Ugly Head?; (continued) 

11old11 water stored up from previous wet years. If the rivers and reservoirs are low, we•re 
in a drought. To the ski industry, however, what matters most is the early winter 
snowfall. If it hasn•t snowed nuch by Christmas, we•re having a drought. The Christmas 
holiday is so i...,ortant to profit margins that it has been well worth it for several ski 
areas to invest millions of dollars into snow-making equipment. Dryland farmers have a 
totally different view of drought. For wheat growers, any deficits in precipitation that 
lead to reduced crop yields can be called a drought. Spring Ind early sunner 
precipitation is most iqx>rtant for wheat, but winter snows contribute to soil moisture, 
and late susnr·early fall rains are needed for seed germination and establishment. From 
forest fire potential and fish reproduction to statewide tax revenues, life in Colorado 
can be affected by drought. 

When it's all said and done, the definition of drought that seems to make the most 
sense can be derived frOll the following .,.tion: 

WATER SUPPLY a WATER DEMAND 

When supply falls short of demand, and the shortfall begins to result in problems and 
i~ct, then it is safe to say we have a drought. The worrisome thing about this 
definition is that ft means that we, by increasing the denand for water, can have drought 
even when we are receiving average or above precipitation. As clinmtologists, we keep 
track of the supply •• all of which cmi be traced back to precipitation. The supply 
varies greatly from place to place, season to season and year to year. We can quote all 
sorts of fascinating statistics about dry periods and precipitation deficits, but it•s 
still only part of the story. Population, economy, industry, agriculture and our own 
water use habits all effect the demand. That•s even harder to keep track of than the 
supply. 

We have learned how to adjust to some of the natural and often extreme variations in 
our precipitation cl inmte. Stabil fzing and even increasing local water supplies have been 
acc~lished by building dama and reservoirs, by diverting water from one basin to 
another and possibly by using weather modification technology (cloud seeding). But these 
adjustments sometimes lead to higher demand for water. It wasn't all that long ago that 
nuch of the runoff frOlll the Upper Colorado River made its way to the Gulf of California. 
Very few people cared if the Rockies had a dry year. Times have changed, and that water 
is now consuned for agriculture and diverted toward growing cities in the sunny southwest. 
Drought is increasingly a topic of urgent conversation. The other options are decreasing 
detnand and increasing reuse of water resources. 1.,-~ved irrigation techniques, low-water 
use landscaping, new hybrids and alternate crape are just a few items on the long list of 
opportunities that we have to reduce water demand. 

Climatologists will continue to get better at monitoring water supplies and assessing 
variations. We may even develop some skill at predicting precipitation a few weeks and 
months in advance. We can tell you with confidence that there will be periods in the 
future when precipitation will be low·· nuch lower than this year in Colorado. But the 
planners, the policy makers, the researchers, the educators, the developers and all of the 
people who choose Colorado aa their home will determine if these dry periods will result 
in a drought. Let•s work together now, to make sure that they don1 t. 

A display on drought is presently befng developed by the Colorado Climate Center and 
several cooperating groupa for the 1988 State Fair. I hope you'll be there. 

.. STATEWIDE PALMER DR<lJGHT SEVERITY INDEX FOR ~ORAOO, 1888·1988 
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~ Geometry 

Interest in the motion of the heavenly bodies has been with us for thousands of years. 
One of the f iret attempts to quantify the movement of the sun and stare goes back as far 
aR the second century A.O. and the theories of the Greco-Egyptian mathematician Ptolmey. 
The P~nlm~l~ system putft a stationary enrth at the centftr of the universe, with the eun, 
moon and stare revolvins about it in circular orbits at a uniform rate. 

Now, of course, we understand that the eun is low in the sky in the winter and hish in the 
summer due to the rotation of the earth around the sun (see the picture below). The solar 
int~nsity is greatest at the summer solstice which usually occurs on June 21. Thie beins 
a leap year, however, the solstice ie shifted by a day; summer arrived on June 20th in 
1988. 

DENVER - LATITUDE 40 

~ Arcbitocturo 

By knowing the position of the •un durin1 various seasons of the year and at specific 
times of the day, it le possible to deeisn buildince which are solar heated in the winter 
but do not overheat durin1 the summer. The early Greeks were well acquainted with the 
sun's motion ae attested by their use of sun dials, and in the Sth century B.C. the town 
of Olynthue became one of the first planned solar com~unities. Thie town was located atop 
a large plateau, with the houses all oriented to face south and placed sufficiently far 
apart to allow for direct access to the sun's ener1y. Clever use of overhangs to block 
solar radiation in the summer when the sun wae high in the sky, and minimizing openings on 
north walls to reduce heat lose caused by prevailing winds from the north, kept these 
homes comfortable throu1hout the year. The Romane also used solar energy to heat their 
famous bath houses. A south facin1 bath room would usually be enclosed by walls on the 
north, east, and west aides and mica 1la•ing on the south - in the summer these bathe 
often doubled as steam rooms! 

One of the tricks when utilizin1 the sun's heat ie to capture as much of the winter eun as 
possible while at·the same time excludin1 the summer sun. Perhaps the biggest complaint 
about sun spaces is that they •et too hot in the summer or not hot enou1h in the winter. 
Thie, more often than not, i• the fault of a de•i•ner who did not pay enou1h attention to 
the solar geometry for that particular location. If you live in a house surrounded by 
deciduous trees you have probably noticed that there ie more light coming in your windows 
in winter than in summer. Thie scheme is used for solar energy applications, often by 
~lacing a vine-covered trellis above the window where the heat collection is taking place. 
During the winter the vines are leafless and allow light to pass through, while during the 
summer the leaves provide needed shading ~nd can, providing you are using a fruit vine of 
some sort, provide a tasty snack ae well! 
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The graph to the left ~hows the 
total daily solar radiation 
incident on a horizontal 
surface in Steamboat Springe 
from September 1987 through 
June 1988. The winter solstice 
occured on December 21, right 
before the Christmas blizzard. 
You can see that almost no 
radiation passed through the 
clouds snd snow for the five 
days of this storm, althou1h 
there were probably few 
complaints from skiers. 
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WTHRNET WRATHER DATA - JUNE 1988 

Steamboat 
Alamosa Duran•o Carbondale Montrose Springs Walsh ------- ------- ---------- -------- ---------monthly avera1e temperature ( ., 
60.4 81.8 83.9 88.1 60.6 74.1 

monthly temperature extremes and time of occurance •F day/hour ) 
maximum: 84.8 21/15 84.9 21/15 90.8 23/15 91.8 22/18 89.3 24/15 99.4 21/15 
minimum: 28.3 1/ 3 29.8 1/ 5 29.8 1/ 5 33.8 1/ 5 30.7 9/ 4 48.1 1/ 5 

11onthb aver••• relative huaidity I dewpoint ( percent I •r 
5 AM 81 I 41 18 I .U 92 I .U 58 I 43 98 I 39 11 I 55 

11 AK 37 I 81 38 I 83 28 I 69 25 I 71 35 I 84 35 I 78 
2'PM 25 I 69 30 I 88 22 I 15 20 I 19 26 I 72 29 I 81 
5 PK 31 I 65 32 I 86 23 I 74 21 I 16 28 I 70 32 I 80 

11 PM 59 I 48 57 I 48 54 I so 38 I 58 73 I 48 81 I 60 

monthly avera1e wind direction deer••• clockwi•• fro• north 
day 177 192 225 238 182 n/a 

ni1ht 172 92 169 151 34 n/a 

monthly avera1e wind epeed C ail•• per hour 
4.89 3.72 3.80 3.88 3.27 9.34 

wind epeed diatribution ( hour• per 11ont.h for 1iven mph ran1e 
O to 3 235 343 424 310 441 35 
3 to 12 457 318 293 397 268 498 

12 to 24 28 0 3 12 11 183 
> 24 0 0 0 0 0 4 

monthly averaee daily total ineolation ( Btu/ft••day ) 
2171 2281 2288 2281 2311 2395 

"a learn•••" diatribution ( hour• per aonth in •pecif ied clearn••• index ran1• ) 
eo-eo• 211 180 220 208 252 28'6 
40-80X 89 88 88 80 78 84 
20-40X 71 59 52 52 43 38 

o-2ox 42 47 31 39 38 .26 

The State· Wide Picture 

The fi,ure below ahowe the •onthly weather for the ei1ht WTHRNIT eitee around the state. Three 
1raphe are eiven for each location: the top 1raph dieplaye the hourly ambient air temperature, 
ran1inc fro• -40 deer••• to 110 de•r••• fahrenheit, the middle one 1ivee the daily total solar 
radiation on a horiaontal plane, up to 3000 Btu per equare foot per day, and the bot.to• 1raph 
illu•trate• the hourly •••r•c• •ind •peecl fro11 0 to 40 ail•• per hour. Date continue• to be un-
available fro• the S~ratton •tation. 
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July in Review: 

COLORADO 
CLIMATE 

JULY 1988 

Volune 11 Nud:>er 10 

July teq:>eratures were wann but very close to average -- a bit wanner than average 
west of the continental divide and just a bit cooler than average to the east. 
Tht.nderheads developed almost every day, but total rainfall for the month was below 
average over most of the state. 

Colorado's September Climate: 

September has a well-deserved reputation for being a tranquil and enjoyable month. 
Sl.Mishine is abuidant, and September often has more clear days than any other month of the 
year (see special feature below). Hunidity decreases, thtlderstonns diminish and winds 
are light -- you have to be pretty grouchy to dislike most of what September weather has 
to offer. 

September marks the end of sunner in Colorado. Daylength shortens rapidly -- faster 
than any other month. With longer nights come cooler teq:>eratures, but bright s1.Mishine 
helps keep daytime teq:>eratures quite wann. Highs in the 70s and 80s are conmon at 
elevations below about 7,000 feet. Nighttime teq:>eratures begin to get quite chilly. 
While low elevation teq:>eratures are generally in the 40s and SOs at night, some 30s are 
possible by the end of the month. Mota1tain ten.,eratures may even drop into the teens. 
Climax had one of the coldest teq:>eratures ever reported in September in Colorado, 6•F on 
September 18, 1971. 

September tends to be a dry month. There have been a few years, such as 1978, when 
almost no precipitation fell anywhere in the state. on the average, September 
precipitation totals about 1.00" to 1.50" across the majority of the state and is quite 
uniformly distributed. Drier areas include the San Luis Valley, the Arkansas Valley from 
Pueblo to LaJunta and extreme western valleys including Grand Junction. The wettest area 
is t-he· San Juan lllOU'tains where 211-411 rains are normal. 

September weather is pleasant, but it may sota1d boring. There can, however, still be 
sane pretty exciting events. The northern lllOU'tains will often get one or two dustings of 
snow. Even the lower elevations can get snow and dramatic tell1)erature drops although it 
is uncanmon. Some very heavy rains have also fallen in September, especially in the 
southwest lllOU'tains and along parts of the Front Range. The culprit for these rains are 
often deceased Pacific hurricanes which spread copious moisture northeastward into the area 
as they decay. Even with these possible interruptions, September is still an incredible 
month to get out and enjoy Colorado. 

Clear Weather. Ahead? 

One thing 11ve learned over the years, which applies both to climate and to other 
part of life, is don1 t cota1t on your recollections and perceptions -- stick with facts. 
At least this once, though, I think my perceptions are correct. I've always thought that 
September SWlBhine was brighter, and the sky bluer than other times of the year. Here are 
a few statistics and graphs to back it up. The graph of average """*>er of clear days 
(clear days are defined as days on which 0 to 3/10 of the sky is covered by cloud averaged 
over the period from sunrise to sunset) shows two distinct peaks at all of Colorado's five 
First-Order National Weather Service observing stations. Grand Junction, Pueblo and 
Denver all have more clear days in September than in any other month. At Alamosa and 
Colorado Springs the best is yet to cane since OCtober is their clearest month. In all 
cases, the autUtn peak in clear days surpasses the normal but briefer June clear day peak. 
With 17 clear days in an average OCtober, Alamosa is Colorado's blue sky capital city. 
You can certainly see by looking at this graph how the surmer thunderstorm season in July 
and August cut-down on our sunshine. 

(continued on page 9) 
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J U L Y 1 9 8 8 D A I L Y W E A T H E R 

Normal hot sunner weather. Afternoon and evening scattered th~rshowers with 
same gusty wh-ds and reports of hail. Akron had nearly 111 rain late on the 2nd 
with hailo Pueblo reported 0.93• on the 6th. A fine 4th of July, but lightning 
injured several people in the Denver area. 

A weak cold front pushed across Colorado early on the day of the 7th. Cooler 
but moist air moved into eastern Colorado and helped fuel some very heavy 
thwxierstorma late in the day. A ,.,._r of areas reported heavy rains on the 
7th with same local flooding. Exaq>les included 1.41 11 at Denver, 3.0911 at 
Windsor and 3.3011 near Flagler. While it remained warm and mostly dry west of 
the mountains, hunid and stonwy weather continued east of the mountains on the 
8th and 9th. Crestone reported 0.8611 of rain on the 8th. Heavy hail fell along 
parts of the southern Front Range on the 9th. Snowplows were used near Colorado 
Springs to clear I-25. Walsenburg totalled 1.15" of moisture and the Kim 10SSE 
station Clas Ani•• county) reported 1.80•. Convection decreased on the 10th as 
drier air returned to moat of Colorado. 

A typical mid·sunner heatwave baked Colorado. Most low elevation areas had hot 
high t~ratures in the 90s and 100s. Pueblo hit a record high of 104• on the 
14th and Caq>a and Eada each hit 106•. Wray and Las Animas tied for the state's 
hot spot with 107• readings on the 13th and 15th, respectively. Thunderstorms 
developed each day, especially near the mountains, but precipitation was 
minimal. 

Hunidities began to increase again on the 16th and a round of th~rstorms 
developed over the eastern plains that dropped some locally heavy rains. 
Arapahoe and Otis 11NE reported 1.4011 and 1.98• of rain, respectively, on the 
17th, but Julesburg•s 4.40• report was the greatest in the state. Cooler air 
pushed in fra11 the northeast on the 18th and more storms rumled across the 
plains. Akron picked up 1.42• of rain and Yuma had .1.2311 • Meanwhile, the 
mountains and Western Slope enjoyed same lovely SLft'1Y weather with warm days and 
cool nights. On the 19th moist upslope conditions developed along the Front 
Range with light rain and drizzle. Denver's high t~rature on the 19th was 
only 65• and sane foothills locations stayed in the 50s. More scattered rains 
on the plains. L ... r got 0.86•. Skies cleared on the 20th but t~ratures 
remained cool. Silverton and Fraser each had a low of 27• on the 21st, the 
coldest in the state. On the 22nd morning lows were chilly but afternoon 
t~ratures soared. Al81110Sa had both its coldest and warmest ten.,erature of 
the month on the same day Clow 38•, high 90•). Palisade hit 10s• on the 22nd, 
their warmest reading of the month. 

Typical late July weathero Increasing daily th~rstorm activity, especially 
26th-31st as lllOnSoon naisture nmved into the state from the south. Rainfall was 
not as heavy as it often is at this time of year, though, and northern portions 
of the state renmined dry. Ex-lea of daily rainfall totals included 0.8011 at 
Fowler on the 26th, 0.72• at Altenbern on the 27th, 0.78" at Evergreen on the 
28th, 0.47" at Creede on the 29th and 0.5411 at Buena Vista on the 30th. 

Highest T~rature 

Lowest T~rature 
Greatest Total Precipitation 
Least Total Precipitation 

July 1988 Extremes 

27•F 
6.7811 

0.0411 

-2-

July 13 
July 15 
July 21 

Wray 
Las Animas 
Silverton, Fraser 
Julesburg 
Colorado National 

Monunent 
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J U l Y 1 9 8 8 P R E C I P I T A T I 0 N 

Thl.nderstorms rusmled across parts of Colorado on almost every day in July. But the 
storms didn't drop as 111.1Ch moisture as they usually do. There were a few places that got 
drenched, but the majority of the state was considerably drier than average. A nusmer of 
areas including portions of the Eastern Plains and 111.1Ch of northwestern and southwestern 
Colorado received less than SOX of the July average. At Craig this was the 11th 
consecutive month with below average precipitation. Wet areas included a narrow band in 
central Colorado frcn west of Gln'lison to near Pikes Peak, the southern Front Range from 
Pueblo to east of Trinidad and parts of central and northeast Colorado. With the help of 
one 311 deluge, Windsor more than doubled their July average. 

Greatest W!! 
Julesburg 6.78" Colorado Natl Mon. 0.04 11 

Bonny Lake 4.45 11 Dinosaur Natl Mon. 0.11 11 

Flagler 2NW 4.39H Maybell 0.1211 

Guffey 10SE 4.05H Browns Park Refuge 0.1611 

Rye 3.87" Grand JLn:tion NWS 0.1811 

Precipitation amouits Cinches) for July 1988 and contours of 
precipitation as a percent of the 1961·1980 average. Dotted line 

is 150X of average. 

·3· 
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Dry areas expanded in July. For the first 10 months of the 1988 water year most of 
the mountains are below their 1961-80 average. Drier than average conditions are also 
expanding on the Eastern Plains. However, the only extremely dry areas are in Moffat and 
Eagle couities where precipitation has been less than 75X of average. A few areas 
persist with precipitation totals of at least 12SX of average. These areas include 
Windsor, Akron, Limon, Castle Rock, Walsenburg, Fowler and Crestone. 

COLORADO 10 0 10 20 ...... -
Precipitation for OCtober 1987 through July 1988 as a percent 

of the 1961-1980 average. 

Below are graphs showing an index of surface water supplies in various Colorado basins 
since 1981. The Surface Water Supply Index cori>ines information on precipitation, 
snowpack, streamf low and reservoir levels. Positive values denote wetter than average 
conditions. 

COl.ORAOO DRAlllAG[ BAS Ill 

GUllllSIJI llUlllAGE BASlll ARKANSAS DRAINAGE BA~IN 

-4-
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J U L Y 1 9 8 8 T E M P E R A T U R E S 

A N D D E G R E E D A Y S 

July t~ratures were close to average statewide. West of the continental divide 
t~ratures were mostly 1 or 2 degrees above average while east of the lllOW\tains most 
areas were slightly colder than average. There were no 1.RJSual persisting episodes of 
hot or cool weather although • handful of records were set. 

~Elevations Above 9000 Feet COLORADO 

July 1988 t~ratures (degrees Fahrenheit) and 
contours of departures from 1961-1980 averages. 

J U L Y 1 9 8 8 S O I L T E M P E R A T U R E S 

Near surface soil ten.,eratures were 
l.1'1Usually high early in July but leveled 
off and were close to average by the end of 
the month. 

FORT COLLINS 7 AM SOIL TEMPERATURES 
JULT 1911 

These soil t~rature measurements 
were taken at Colorado State University 
beneath sparse '61irrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 

-s-
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Table 1o Heating Degree Day Data through Jl.ne 1988. 

11 .. tt,. Deer• Data ColoradD Cll•t• Cmter <JOJ> 491·1545 

STATICll JUL AUG •P cx:T D DEC JAii fEI Ml AN MY .All All 

AL.AllOSA AVE 40 
17-11 66 
11-19 21 

ASPH AVE 95 
17-11 112 
11·19 34 

IOULDEI AVE 
17-11 
11-19 

0 
1 
1 

100 30J 657 1074 1457 1519 1112 10J5 7JZ 45] 
" J64 601 1130 1556 1167 1Jl1 10J1 651 454 

165 1717 
102 9306 

21 

150 J4I 651 1029 1JJ9 1176 1162 1116 7'91 524 Z6Z 1150 
152 J55 56J 1024 1JIZ 1450 1146 11J6 7J4 517 1ZJ 11694 

34 

6 130 Js1 114 90I 1004 I04 m w zzo 
D 122 J10 71J 105J 1107 842 7J9 400 201 

59 5460 
14 560J 

1 

IUEIA AVE 47 116 215 577 9J6 1184 1211 1025 9IJ 720 459 
VISTA 17-11 49 117 J1J 549 955 1277 1J57 101D 1030 6J9 4n 

11·19 J7 

184 77J4 
102 7110 

]7 

ULlllG· AVE 
TCll 17-11 

11-19 

6 
5 
4 

CA11C11 AVE 0 
CITY 17-11 11 

11·19 • 

5 zo 

9 
J6 

108 J64 n J1'5 
762 1011 mo 
n4 1011 1221 

171 
9S5 

IOJ 459 
119 449 

zoo 
171 

11 301 639 IJ1 911 7J4 707 411 11'9 
~ m ~~1™ m w ~ m 

JI 574] 
14 5809 

4 

D 4ll6 
16 5566 

0 

COLOIADO AVE I 25 162 440 119 1042 1122 910 llO 564 296 71 6346 
25 6451 

1 
SPllMGS 17·11 17 74 150 445 767 1108 1256 951 116 499 27J 

11-19 7 

CXllTEZ AVE 
17-11 
11-19 

D 
6 
0 

CIAIG AVE JZ 
17-U 55 
11-19 1 

DELTA AVI 
17·U 
11-19 

0 o • 

11 115 434 11J 11JZ 1111 921 121 555 292 
]5 154 ]96 860 111'9 1]51 10lll 199 60f l6Z 

61 6350 
56 6'15 

0 

51 21'5 601 996 1142 141'9 119S 1094 617 419 19S ll76 
" 227 534 950 1]76 1561 1264 1076 59] J99 52 111] 

1 

o M J94 m1m1m • m ~ w 
11 108 ]54 7J7 1102 1300 • • • • 

]1 590] 
• J612 

0 

DEINU AVI 0 0 1]5 414 719 1004 1101 11'9 IJ7 521 25J 74 6014 
14 6015 

1 
17-U 11 21 110 410 745 1125 1227 119 111 4J7 215 
11·19 7 

DILLCll AVE 27J m 51] 806 1167 14J5 1516 1305 1296 9n 104 4]5 101'54 
717 lZZ 1095J 

0 
11-11 296 M 556 763 1145 1491 1629 1116 11n m 
11-19 • 

IM.UllGO AVE 
a7-ll 
11·19 

9 
14 
1 

EAGLE AVE D 
a7-U 54 
11·19 J 

EVEI· AVE 59 
GHH 17·U 6' 

11·19 60 

FOIT AVE 5 
COLLIH 17·11 12 

11·19 ] 

FOIT AVE 0 
tar.All 17·11 12 

11·19 6 

GRAND AVE 0 
JUllCTICll 17·11 0 

11·19 0 

34 
44 

1n 49S ll7 1 tsJ ma 951 l6Z 600 J66 
1u us 151 1206 1Jt1 9n 159 514 J46 

125 6141 
42 6162 

1 
ao zu 626 1026 1401 1441 1141 1014 705 4J1 111 ll77 
1'5 254 509 950 1D1 1544 117J 1002 607 404 52 1'955 

J 

11J JZ7 621 916 11]5 1199 1011 1009 730 419 211 1127 
111 m 6D2 m 125s 1110 1029 992 645 462 111 7141 

60 

11 171 461 146 107J 1111 930 a77 551 211 IZ 64IJ 
J7 146 45J 114 1140 125Z 9J6 121 41'9 217 I 6215 

6 140 4JI 167 1156 121l 969 174 516 224 
29 110 4JO m 1154 1414 1055 126 495 206 

0 65 ]25 762 11JI 1225 112 716 40] 141 
6 34 241 1'54 1141 146' 1011 741 150 1n 

J 

41 6520 
17 6591 

6 

19 561] 
a 5960 

0 

II• llllSIMG 
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11eac1,. Deer• Data ColoradD Clt•t• Cmter <JOJ> 491-1545 

ITATICll M. AU& IU CX:T D DEC JAii fU Ml AN MY .ltll Allll 

GIAll) AVI 214 Z64 461 115 1121 147J 159S 1J69 1J11 951 654 J84 10591 
ZJI 10409 

191 
LME 11-11 201 zs1 480 677 1098 1516 1642 1411 un 901 6D2 

11·19 191 

GIEELEY AVE 0 
a7·U 10 
11-19 5 

CUllll- AVE 111 
17·11 • 
11-19 • 

LU AVE 
AllllAI a7·11 

11-19 

0 
0 
0 

0 149 450 161 1121 1240 M6 156 522 ZJI 
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Eastern Plains 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High low Heat Cool Grow Total Dep %Norm # days 
NEW RAYMER 21N 86.4 54.1 70.2 -0.9 95 46 13 175 576 1.41 -0.75 65.3 7 
STERLING 91.9 59.8 75.8 1.1 102 49 1 344 707 2.26 -0.31 87.9 8 
FORT MORGAN 91.5 58.7 75.1 -0.1 99 49 6 329 687 o. 71 -0.99 41.S 4 
AKRON FAA AP 89.9 57.2 73.5 -0.1 100 49 6 277 661 3.01 0.38 114.4 9 
AKRON 4E 89.0 55.9 72.5 -0.9 100 46 12 251 635 2.54 -0.03 9S.S 11 - HOLYOKE 86.5 59.3 72.9 -2.1 97 53 6 262 678 3.39 0.61 121.9 6 
BURLINGTON 90.5 61.0 75.8 -o.o 100 so 4 347 718 0.87 -1.10 44.2 6 
LIMON WSMO 86.2 54.6 70.4 -0.3 95 48 9 183 600 2.73 -0.17 94.1 11 
CHEYENNE WELLS 90.5 60.0 75.2 -0.2 100 52 0 325 706 4.67 2.20 189.1 8 
EADS 94.3 61.9 78.1 1.1 106 55 2 414 736 1.11 -1. 72 39.2 1 
LAMAR 94.9 58.9 76.9 -2.0 105 52 0 375 695 2.52 0.12 105.0 8 
LAS ANIMAS 97.2 60.8 79.0 -0.3 107 54 0 439 732 0.87 -1.38 3S.7 3 
HOLLY 95.9 57.1 76.5 -2.2 108 48 0 367 674 0.91 -1.16 44.0 7 
SPRINGFIELD ~SW 95.3 59.5 77.4 2.1 106 53 0 390 708 0.96 -1.48 39.3 5 

Foothills/Adjacent Plains 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
FORT COLLINS 86.2 57.1 71.6 0.1 93 47 3 219 651 1.15 -0.62 65.0 8 
GREELEY UNC 89.8 57.7 73.7 0.2 98 48 5 283 669 0.91 -0.30 75.2 4 
ESTES PARK 79.9 45.9 62.9 0.6 87 36 68 19 416 0.19 -1.98 8.S 4 
LONGMONT 2ESE 89.5 53.0 71.2 -1.2 • 98 45 10 212 598 0.57 -0.49 53.8 4 
BOOLDER 88.4 57.2 72.8 -0.7 96 48 1 250 670 o. 71 -1. rs 37.6 10 
DENVER WSFO AP 89.0 59.3 74.1 0.8 96 50 7 300 687 2.19 0.29 115.3 8 
EVERGREEN 80.6 46.5 63.6 -0.2 90 39 60 22 481 2.71 0.46 120.4 14 
LAKE GEORGE SSW 74.3 45.8 60.1 -1 .2 83 42 146 3 386 1.52 -1.01 60.1 17 
RUXTON PARK 72.2 38.8 55.5 -0.8 80 33 288 0 350 3.86 -0.38 91.0 20 
COLORADO SPRINGS 85.3 55.9 70.6 -0.6 95 50 7 190 611 2.07 -0.83 71.4 10 
PUEBLO WSO AP 93.6 57.7 75.7 -1.5 104 48 1 342 671 2.00 0.06 103.1 12 
WALSENBURG 87. 1 56.2 71.6 -0.6 93 50 2 215 640 2.51 0.11 104.6 10 
TRINIDAD FAA AP 88.5 56.7 72.6 -1.4 97 52 8 252 648 2.52 0.35 116.1 15 

Mouitains/Interior Valleys 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
WALDEN 80.9 39.3 60.1 1.2 86 29 144 0 487 0.99 0.06 106.5 5 
LEADVILLE 2SW 72.3 36.6 54.5 -o.o 79 32 318 0 356 0.85 -1.45 37.0 11 
BUENA VISTA 81.1 47.5 64.3 -0.6 88 41 37 23 491 1.77 0.20 112. 7 12 
SAGUACHE 79.0 47.6 63.3 -0.7 87 44 57 12 461 1.69 0.08 105.0 9 
HERMIT 7ESE 65.7 37.2 51.5 -4.3 73 31 413 0 250 2.25 -0.07 97.0 7 
ALAMOSA WSO AP 83.7 45.3 64.5 -0.6 90 38 28 17 525 0.66 -0.68 49.3 7 
STEAMBOAT SPRINGS 85.9 44.0 65.0 3.4 92 36 27 32 543 0.36 -0.92 2S.1 7 
GRAND LAKE 6SSW 74.9 42.2 58.5 0.4 80 35 191 0 392 0.86 -0.49 63.7 16 
CLIMAX 64.1 40.0 52.0 0.3 71 33 393 0 225 1.01 -1.07 48.6 11 
ASPEN 1SW 81.1 47.9 64.5 2.5 86 42 34 24 492 0.84 -0.86 49.4 10 
TAYLOR PARK 72.7 40.8 56.8 3.4 80 34 246 0 359 1.90 0.36 123.4 7 
TELLURIDE 78.1 42.9 60.5 0.5 86 38 131 0 442 2.44 0.02 100.S 18 
PAGOSA SPRINGS 84.0 44.7 64.3 0.2 S9 40 30 17 524 3.15 1.41 181.0 12 
SILVERTON 74.5 33.9 54.2 0.3 81 27 327 0 387 1.16 -1.57 42.5 15 
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Name 
CRAIG 4SW 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLENWOCX> SPRINGS 
RIFLE 
GRAND JUNCTION WS 
CEDAREDGE 
PAONIA 1SW 
MONTROSE NO. 2 
URAVAN 
NORWOCX> 
YELLCll JACKET 2W 
CORTEZ 
DURANGO 
IGNACIO 1N 

112 

Western Vallevs 

T~rature Degree Days 
Max Min · Mean Dep High Low Heat Cool Grow Total 

88.2 
86.5 
93.5 
87.4 
89.6 
91.6 
95.5 
92.3 
93.4 
91.4 
98.2 
84.7 
87.1 
88.0 
87.2 
91.5 

51.0 69.6 2.9 94 45 1 150 582 
49.2 67.9 1.1 92 42 3 102 561 
58.3 75.9 2.6 98 53 0 345 691 
47.3 67.4 0.9 93 40 3 83 558 
52.6 71.1 1.2 96 48 0 198 598 
53.1 72.4 2. 1 97 47 0 235 617 
65.6 80.6 1.5 101 61 0 489 806 
55.5 73.9 2.0 98 50 0 284 649 
57.9 75.6 3.2 99 54 0 336 686 
58.4 74.9 2.6 97 51 0 316 697 
59.8 79.0 , .8 103 54 0 443 717 
50.5 67.5 1.2 90 43 3 89 537 
54.6 70.8 0.3 93 50 0 183 602 
52.9 70.5 1.7 95 45 0 177 606 
50.7 68.9 0.1 94 45 1 128 564 
50.0 70.8 2.6 99 44 0 188 578 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

JULY 1988 SUNSHINE ANO SOLAR RADIATION 

Nunber of D•~! 
X of average 

Station 

Colorado Springs 
Denver 
Fort Coll ins 
Grand JWtCtion 
Pueblo 

> c 
Q 

28 

24 

20 

I 16 
NX 

~ 12 

8 

4 

partly possible X of 
ill!!: ~ ~ s1i1shine egssible 

7 17 7 
8 15 8 64X 71X 
6 20 5 

12 14 5 82X 78X 
12 14 5 m 78X 

FT. COLLINS TOTAL HEMISPHERIC RADIATION 
JULY 1988 

6 11 16 21 26 31 
DAY 
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0.40 
0.58 
0.30 
0.50 
0.25 
0.80 o. 18 
0.84 
0.58 
0.37 
0.39 
0.39 
0.88 
0.46 
0.86 
M 

Precipitation 
Dep XNorm # days 

-0.90 30.8 6 
-0.50 53.7 3 
-0.64 31.9 3 
-0.53 48.5 7 
-1.02 19.7 1 
0.11 115.9 7 

-0.38 32.1 3 
-o.oo 100.0 6 
-0.55 51.3 8 
-0.51 42.0 6 
-0.77 33.6 7 
-1.37 22.2 4 
-0.42 67.7 7 
-0.57 44.7 4 
-0.65 57.0 7 

M M M 
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Clear Weather Ahead? (continued from page 1) 

The second graph shows the percent of possible sl.nShine that some Colorado cities 
receive. We often get calls for this kind of data for all parts of Colorado, but Denver, 
Pueblo and Grand JW1Ction are the only three locations where "percent of possible 
suishine11 is measured. Month to month variations are not so dramatic, but again the June 
and September peaks are visible. Of these three cities, Pueblo wins the sl.nShine award 
with 761 of possible sl.nShine for the whole year. From this graph one of the 
characteristics of the Western Slope stands out. While sl.nShine remains high east of the 
mouitains, during the winter the west side of the Rockies is 111JCh cloudier. This is a 
result of moisture from the Pacific brought eastward by the prevailing westerly winds 
aloft which strengthen during the winter. This same pattern in cloudcover holds true for 
almost all of the western U.S. The Rockies act as a barrier for this moisture, thus 
helping Front Range areas to see mare winter s&n1hine. Just for f~, we added Seattle, 
Washington, to give you something to think about. 

Have a pleasant autusn and enjoy the st.aishine. It's not just your imagination 
that makes you think fall in Colorado is mighty nice. 
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Drought Comes to the State Fair: 

Please stop by the Science and Technology Pavilion at the 1988 State Fair August 26 
to September 5. Colorado State University will have a nurt>er of different displays 
showing progress of many decades of agricultural research in our state. The Colorado 
Climate Center's display on drought will hopefully be interesting and educational. Nearly 
a dozen organizations have contributed materials for this display. I hope you make an 
effort to take a look. 

-9-
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WTHRNET - JULY 1988 

The Underground Movement ••• ? 

Earth aheltered home• have been around a lona time. The earlieat humane souaht 
warmth and protection by reeidina in cave• - a hiatory which appears in the 
drawin•• they left ue. Durina · the laet few millenia people from Tunisia to 
China inhabited underaround dwellinae ae protection from the hot eummere and 
bitter winters. Even in the American Hidweet farmers built eod houeee to 
protect them from the elements. 

Despite the effectiveness of thie type of houeina, it ie easy to see why it hae 
fallen from arace. These early shelters were not the moat comfortable or 
amenable place• to live. The more primative buildina technique• did not allow 
the architect to fully use natural li1htina or ventilation. A dwellina near a 
water source (or even near the water table) might flood during a storm, and in 
the dry periods the duat would coat everything. In addition, insects and 
rodents found that humane make good, if unwillina, hosts. No wonder that with 
the advent of modern building techniques, people were more than willing to give 
up the earth for above-ground houeee. 

Recently, however, more and more people have been interested in returning to the 
ground. The reason for this is twofold: first, in the early sixties many became 
concerned with rapid urbanization of rural lands. Hany argued that underground 
houses are more aesthetically benian to the landscape. Then, in 1973, the 
'energy crieie' forced not only homeowners but state and federal governments to 
inveetiaate and promote alternative, lees energy-wasteful lifestyles. Another 
unwittina eponeor of underground housing was the push for fallout shelters, but 
that's a whole 'nether story. 

Today there are more than 5000 underground homes in the United Statee, from New 
Hampehire to North Carolina, from New Mexico to Oregon. There·a even a series of 
underground townhouses in Hinneapolie. The eucceee of these reeidencee liee in 
the energy efficiency of livina underaround. Earth ie a very aood insulator, 
only about a third worse than the insulation in the walls in your house, and ie 
much leee expensive. While it may cost you several hundred dollars to insulate 
your home, soil la, well, dirt cheap. Hoet underaround houses uee 50% to 80% 
lees eneray than their above-ground counterparts. In addition to the insulating 
effect, the eoil alee acts ae thermal storage which dampe out daily variations 
in the livina space temperature and keeps the rooms at a comfortably conetant 
temperature. You can experience this effect by walkina from your baeement to 
your attic on a very cold or hot day and noticing the temperature change, 

Sample Soil Data 

The graph below ehowe air and eoil temperatures for Waleh, Colorado from 28 
Harch to 5 April of this year. There wae a snowetorm which started on the 31et 
of March. Snow, like eoil, i• a very good insulator. Note how the around 
temperature stops tollowina the daily air temperatures; indeed it seem• 
completely independent. After the enow melts on the 4th, however, the ground 
temperature aaain follows the air temperature. 

en 
::::::> 
Ui 
....J 
l.i.J u 
en 
l.i.J 
l.i.J 
a::: 
'-' l.i.J 
0 

22 
20 ~AIR TEMPERATURJ 18 

OIL ~EMPEtTURE 16 
14 
12 / T TEN CENTIMETERS 
10 

I y I I ., 
8 '--- ......... __ 
6 
4 

................. _ 
2 
0 

-2 
-4 MAR 28 MAR 29 MAR 30 MAR 31 APR 1 APR 2 APR 3 APR 4 APR 5 

Thie report prepared by Peter Curtiee, Reeearch Aesietant at the Joint Center 
for Energy Management. The JCEH, a collaboration between Colorado State 
University and the University of Colorado at Boulder, performs energy studiee 
for the state. 
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WTlt~NET WE:ATHF.:R DATA - JULY 1988 

Alamotia Durango Carbondale 

monthly average temperature ( •r 
62.8 64.3 66.9 

monthly temperature extremes and time of occurance 
maximum: 86.6 13/16 87.5 13/15 92.1 14/16 
minimum: 39.5 25/ 5 43.1 11/ 5 41.3 21/ 5 

71. 3 

Gt.eamboat 
Springe 

62.8 

•F day/hour ) 
92.8 13/17 90.0 
47.7 11/ 5 33.9 

monthly aver••• relative humidity I dewpoint ( percent I • P' 
5 AM 87 I 43 78 I 44 91 I 44 64 I 46 96 I 41 

11 AH 38 I 64 35 I 67 26 I 73 26 I 75 34 I 67 
2 PH 24 I 73 32 I 68 20 I 83 20 I 83 24 I 73 
5 PH 26 I 66 31 I 68 23 I 79 20 I 81 30 I 72 

11 PM 62 I 50 65 I 49 50 I 53 36 I 56 74 I 49 

monthly averl'~e wind direction de•reea clockwise from north 
day 177 172 247 242 145 

n1._aht 173 86 178 149 83 

monthly averti18• wind speed ( mile• per hour 
4.13 3.42 3.43 3.29 3.06 

wind ep11ed distribution ( houre per month for •iven mph ran•e 
0 to 3 340 410 454 393 475 
3 to 12 383 332 288 349 264 

12 to 24 21 2 2 l 5 
) 24 0 0 0 0 0 

monthly averase daily total insolation C Btu/ft••day ) 
2200 2120 2229 2321 2243 

25/15 
22/ 5 

"clearnese" dietribution C houre per 11onth in epecified clearnese index ran•• 
SO-SCI" 237 178 242 224 245 
40-60" 91 73 87 91 95 
20-40" 60 91 48 41 50 

o-2ox 35 36 26 27 28 

The State-Wide Picture 

) 

Walr;h 

76.6 

102.8 
54.8 

82 I 
38 I 
28 I 
28 I 
58 I 

76 
127 

8.98 

50 
509 
185 

0 

2263 

255 
83 
54 
33 

57 
76 
83 
80 
61 

14/14 
11/ 5 

The fiaure below shows the monthly weather for the eight WTHRNET sites around the etate. Three 
1raphs are •iven for each location: the top •raph displays the hourly ambient air temperature, 
ranainc from -40 decrees to 110 decrees Fahrenheit, the middle one aivea the daily total solar 
radiation on a hori~ontal plane, up to 4000 Btu per aquare foot per day, and the bottom araph 
illustrates the hourly avera•e wind speed from 0 to 40 miles per hour. Continuina problems with 
the Stratton and Sterlin• etatione have prevented ue from retrievina data from the~e ~itee. 
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Aygust fn Review; 

COLORADO 
CLIMATE 
AUGUST 1988 

Vol""8 11 Nuar 11 

The entire state was wanner than average in August. Precipitation was highly 
variable, both eest and west of the lllOU"ttains. Mmiy locations, especially on the Eastern 
Plains had less than half of the average A~t rainfall. At the same time, several areas 
scattered across Colorado had •re than cbble the average. Sllloke·filled skies late in 
the nmnth were vivid r•inders of fornt fires raging in nearby statn. 

Colorado's October Climate; 

October f s a inonth of beauty and invigoration in Colorado. But the progression 
toward winter is obvious and irreversible. Long periods of S\n1y days are cannon in 
October in all parts of the state, and dltytf• t~ratures are comfortably mild. But 
daylength contf...,.. to shorteno With the longer nights COiie colder t~ratures, frosty 
mornings and stronger surface t..,erature inversions that begin to trap our pollution over 
cities and in valleys. The puffy convective clouds of s\.mler are replaced by flatter 
altocU11.1lus and cirn.m clouds -- another indication of a more stable atmosphere. 
Interesting wave-like fonnetiona in the clouds occur 111>re frequently near the 111DU1tains --
a signal of the strengthening jet stre .. associated with winter's approach. \ilhile 
suiahine dCllinates in October, periods of dense cloudiness, s0111etimes lasting several 
days, should also be expected. And don't forget to vet ready for snow. October marks the 
begiming of a new water year when new snow begins to accua.ilate in the high lllOU'ltains. 
Don't expect a lot of snow, but at least one •jor snowaton1 usually blasts the 111DU1tains, 
often during the peak of hW1ting season. October is also the month when the first 
snowflakes are usually spotted dcM'I in the lower elevations. Last year we enjoyed lovely 
weather on Halloween, but cold rain and wet snow occurs with a re111arkably high frequency 
the last 3 days of the inonth. 

T...,_ratures tend to cool steadily through the 1110nth. Lower elevations enjoy many 
days with t9'Mtratures in the 70s early in the nmnth, but by late October 50s and low 60s 
are iiare c~. Nights are chilly with 30s CCllllD"I early in the Month dropph19 into the 
20s later on. In the ~tains, conditions are noticeably cooler. By the end of the 
month, t9'Mtratures on the paaaes struggle to reach 40• during the day and dip into the 
teens at night. After a good '"°"• t...,_ratures •Y even fall below zero. 

Wlth strengthening westerly winds aloft, precipitation patterns begin to shift. 
Precipitation out on the plains decreases noticeably, while parts of western and 
southwestern Colorado can be ~ite wet (at least in a relative sense). October 
precipitation is not very consistent frcm year to year. Often, very little rain or snow 
falls during the nmnth. But occasionally the skies open up and we get drenched. Pueblo 
received nearly s• of 110fature in 1957. Ninety inches of snow fell on Berthoud Pass in 
October 1969. Durango •uure 11.n• of precipitation in October 19n. When you average 
over the past few decades, total October precipitation is no,..lly just 0.50-0.75" on the 
Eastern Plains, about 1• along the Front Range, increases to 1"·2.5• in the northern and 
central lllOU'ltains and then drops beck to about 1• on the Western Slope. The 1110W1tains of 
southwestern Colorado are the wettest fn the state with a 2•·4" averageo 

Bia Storms Make the Difference; 

All sU1111er I've heard one c~laint after another about how dry our weather has been. 
It is true in sane parts of the state that this has been a pretty dry year. But for most 
of Colorado, when you add up the figures, the 1988 water year has delivered average or 
above average moisture. "How can that be?" sane have asked, but upon brief reflection 
they've answered their own CJJUtion. "Oh yeh, I remerrber that storm back in March, and 
that big one in May, and then there was that big th~rstonn in August •••• " 

(continued on page 9) 
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A U G U S T 1 9 8 8 D A I L Y W E A T H E R 

1-2 Hot weather. 90s wfth 70s and 80s fn the 1110U1tains. scattered thwmrstorms 
both days, especially over and near the 111CU1tains and across southwestern 
Colorado. 

3-5 

6-9 

10-12 

13-15 

16-20 

21-25 

26-31 

A cool front and upper level df sturbance crossed Colorado from the northwest. 
Heavy storms developed late on the 3rd and pushed southward continuing into the 
4th. Much of the Front Range was affected. More than 1" of rain fell on many 
c~itfes fra11 Fort Collins to Colorado Springs. Fort Collins was hit by 
severe winds, hail and over 1• of rain in 10 •inutes. Wheatridge totalled 
2.58". Other scattered areas were also affected. Meeker was drenched by 1.8911 

and near Idalia 3.35• of rain was reported. Much cooler t~ratures followed 
on the 4th. Even some fog and low clouds lingered east of the 1110U1tains, but 
more thU1derstorms developed fn the afternoon. Widespread sW\Shine reappeared 
on the 5th as showers were li~ited to southern parts of the state. 

Warmer moist air 1911in pushed into southwest Colorado and some heavy monsoon 
rafns ensued. Vallecito Reservoir and Leamn D• both received close to 311 , most 
falling on the 6th. Lower elevation areas also got wet. Cortez received 0.9611 , 

for ex8111)le. A cool front and disturbance aloft then pushed across Colorado 
8·9th triggering active th~rstonns prfnmrf ly east of the 1110U1tafns. Local 
downpours and severe hail were reported on the eastern plains on the 9th. Genoa 
received 1.3311 of rain. Behind the cold front nighttime t~ratures dipped in 
the ...,.tains. It was 2a• in Silverton early on the 9th. 

Wan1 and dry on the 10th but increHed 110isture frOll the southwest. Showers 
developed in the southwest on the 11th and pushed across parts of the state on 
the 12th. Several 111DU1tain areas were~ but heaviest rains fell in 
extrene northeast Colorado. Julesburg ••sured 1.55• and Holyoke had 1.0011 • 

Hot and dry as hfgh pressure built in east of Colorado. Wray had the hottest 
reading in the state, 106• on the 14th, but "*1Y cCllllU'lities reached 100•. · 
Brighton, Longnmnt and Greeley all hf t the 100• •rk on the 15th. 

Moisture began 1110Vfng northward again late on the 15th 11 cooler air approached 
frOll the north. Scattered storms developed on the 16th and were more widespread 
on the 17th especially in central Colorado. Antero Reservoir picked up 0.9011 on 
the 17th. South Denver was soaked by inore than 2• of rain right at the evening 
rush hour c .. ing some dallage and dfsruptfng travel. Quite pleasant on the 
18th, but a local stom poured 1.73• of rain on the town of Holly. Then hot 
teniperatures nmved back fn 19·20th with only a few light afternoon 
thwmrstorms. 

Another cool front brought relief to the state on the 21st. Grand Juictfon and 
Glerwood Springs received 0.83• and 1.00• of rain, respectively. Then northwest 
winds brought dry and wan1 weather back to northern Colorado. But with it came 
smke from the huge Yellowstone forest ff res which ll8de for milky white skies 
but eerie sunrisn and sunsets. Southern Colorado was spared the smoke and 
instead had daily showers. Wootton Ranch south of Trinidad got 1.5711 of rain on 
the 23rd and Durango added 0.83• on the 24th. 

Very hot on the 26th with near record high t~ratures in some areas. Sterling 
reached 101•F. Then thU1derstorms developed as cooler air approached. Normally 
dry portions of southern and western Colorado were drenched. Montrose picked up 
1.16• of rafn and Colorado National Monunent received 1.47-. Alamosa•s 0.3411 

total was actually one of their heavier showers so far this year. Then 111JCh 
cooler ten.,eratures elllbraced the state 27-29th. Dayti• t~ratures stayed 
in the 70s on the plains and nightti• lows were chilly. The 25• reading at 
Hohnholz Ranch (Lar•ie River> on the 30th was the coldest in the state. Forest 
fire smoke still lingered across the state but cleared sClllleWhat 30-31st as 
hotter weather with more showers returned to end up the month. 

· Highest Ten.,erature 
Lowest Ten.,erature 
Greatest Total Precipitation 
Least Total Precip,tation 

August 1988 Extremes 

106•F 
25•F 
7.50" 
0.01" 

-2-

August 14 
August 30 

Wray 1E 
Hohnholz Ranch 
Lemon Reservoir 
CBll1)0 7S 
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Due to the nature of sunner thl..nderstonn precipitation, a typically variable pattern 
of rainfall was observed. In general, very wet conditions were noted across southwest 
Colorado. However, the monsoon moisture did not reach 111JCh farther north this year. 
Much above average precipitation also occurred along the 1·25 corridor from Fort Collins 
to Colorado Springs. Most of the rain there came frail a single stonn late on the 3rd. 
Elsewhere, ft was very dry in August across north central Colorado and over quite a bit 
of the Eastern Plains. Fifteen weather stations received less than 25X of the August 
average. 

Greatest 

Lemon Dam 
Vallecf to Dam 
Ruxton Park 
Rio Grande Reservoir 
Platoro 

C=:J Elevations Above 9000 Feet 

7.50" 
6.79" 
6.15" 
4.6511 

4.5611 

C...,o 7S 
Flagler 2NW 
La Junta 1S 
Estes Park 
Pueblo Reservoir 

0.01" 
0.1311 

0.1711 

0.1811 

0.2211 

Precipitation &1110U1ts Cinches> for August 1988 and contours of 
precipitation as a percent of the 1961·1980 average. Dotted line 

is 1SOX of average. 

·3-
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1 9 8 8 W A T E R Y E A R P R E C I P I T I 0 N 

With just one month left in the 1988 water year, precipitation totals are close to 
average over 111.1Ch of the state. Drier than average conditions remain in northwest 
Colorado (Moffat County), through the central 111C>U1tains from Crested Butte to Leadville 
and northward to Krenmling, the northeast portion of the San Juan Mountains, and 
scattered areas east of the Continental Divide. There are also several small wet areas 
including the east edge of the San Luis Valley, the Durango area, Jef~erson and Douglas 
counties, and a few other areas on the plains. 

-C:=J Elevations Above 9000 Feet 10 O 10 20111iln -
Precipitation for October 1987 through August 1988 as a percent 

of the 1961-1980 average. 

Statewide averages of two indexes of water sus:iplies are shown below for the past 
several years. The Palmer Drought index has been used for over twenty years for 
operational drought monitoring on a national scale. The Surface Water Supply Index was 
developed here in Colorado back in 1981 to track fluctuations in water resources in 
lllOU"ltainous regions where most water sus:iplies originate as lllOU"ltain snowpack. Both 
indexes show that Colorado has recently returned to near normal after an extended wet 
period. 

PALMER DROUGHT SEVERITY INDEX SURFACE WATER SUPPLY INDEX 
Sf ATOlllDE AVUIMOE 

I 9llO I 9111 I 9112 19113 I 11114 I !lll!l 111111 1187 19811 19112 19113 11184 I 11115 11181 11117 

WONIH/TEAR tEAR/MOMTH 

-4-
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A U G U S T 1 9 8 8 T E M P E R A T U R E S 

A N D D E G R E E D A Y S 

T~ratures were above average across all of Colorado. Departures from average 
were modest •• averaging about +2 degrees Fahrenheit. Both daytime and nighttime 
ten.,eratures were wanner than usual. There were no extraordinary heatwaves during the 
month. Instead, t~ratures remained slightly but consistently above average for most 
of August. Despite several cold fronts crossing the state0 cool periods were short 
lived. 

COLORADO 
August 1988 t~ratures (degrees Fahrenheit) and 
contours of departures from 1961-1980 averages. 

A U G U S T 1 9 8 8 S 0 I L T E M P E R A T U R E S 

Deep soil t~ratures continued to 
rise, as usual, during August. But nearer 
the surface, some cooling was already 
noted. overall, soil t~ratures at all 
depths are a bit wanner than average. 

These soil t~rature measurements 
were taken at Colorado State University 
beneath sparse unirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 
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Table 1. Heating Degree Day Data through J1.ne 1988. 
Heat Ing Degree Data Colorado Cli-te Center (303) 491-8545 

STATION JUL AUG SEP OCT 10V DEC JAii fEI MAR AP• MAY JUN Allll 

ALAMOSA AVE 40 
87-88 66 
88-89 21 

ASPEii AVE 95 
87-88 112 
88-89 34 

IWLDER AVE 
17-88 
88-89 

0 
1 
1 

BUENA AVE 47 
VISTA 17-88 49 

88-89 ]7 

Bt.-LlllG· AVE 
TC. 87-88 

88-89 

6 
5 
4 

CANmi AVE 0 
CITY 87-88 11 

88-89 " 

COLORADO AVE 8 
SP•lllGS 87-88 17 

88-89 1 

COltTEZ AVE 
87-88 
88-89 

0 
6 
0 

CRAIG AVE ]2 
87-88 55 
88·89 1 

DELTA AVE 
87-88 
88-89 

0 
0 

" 
DEllVEI AVE 0 

87-88 11 
88-89 1 

100 ]OJ 
96 364 
50 

657 1074 1457 1519 1182 1035 
601 1130 1556 1867 1381 1031 

732 453 
658 454 

150 348 651 1029 1339 1376 1162 1116 791 524 
152 ]55 563 1024 1382 1450 1146 1136 7J4 517 
19 

6 1JO ]57 714 90I 1004 804 775 48] 220 
]] 122 ]70 713 105] 1107 842 739 400 203 
4 

116 285 577 936 1184 1218 1025 913 no 459 
111 J1J 549 955 1211 1151 1010 10JO 639 4n 
41 

5 
20 
5 

108 364 n J75 
762 1017 1110 871 80] 459 200 
n4 1037 1221 935 m 449 171 

9 II JOI 639 131 911 7J4 707 411 179 
36 17 374 668 1007 1144 851 767 407 191 
9 

25 162 440 819 1042 1122 910 880 564 296 
74 150 445 767 1108 1256 951 186 499 273 
10 

11 115 434 113 1132 1181 921 121 555 292 
]5 154 ]96 l60 1179 1351 1008 899 609 J62 

I 

51 215 608 996 1342 1479 119] "* 6a7 419 
96 w m ~~~~~mm 
14 

0 
11 

" 
94 ]94 113 11]5 1197 890 

108 354 7J7 1102 1500 " 
75] 429 

" " 
167 

" 
0 135 414 789 1004 1101 179 137 528 25] 

21 110 410 745 1125 1227 889 811 457 215 
0 

165 8717 
102 9306 

71 

262 8850 
12] 8694 

113 

59 5460 
14 5603 

5 

184 7734 
102 7170 

71 

38 5745 
14 5809 

9 

]] 48]6 
16 5566 

9 

71 6J46 
25 6451 

17 

6a 6350 
56 6915 

1 

19] 1376 
52 1113 

15 

]1 5903 
" 3612 

0 

74 6014 
14 6015 

1 

Dlllml AVE 27J JJ2 51] 806 1167 1435 1516 1305 1296 9n 
87-88 296 J46 556 763 1145 1491 1629 1576 1319 9]] 
88-89 " 213 

704 435 10754 
717 322 10951 

213 

DlltAllGO AVE 
87-88 
88-89 

9 
14 
1 

EAGLE AVE ]] 
87-88 54 
88-89 ] 

EVER- AVE 59 
GREEll 87·88 69 

88-89 60 

FORJ AVE 5 
COl.LlllS 87-88 12 

88-89 ] 

FORT AVE 
MORGAll 87-88 

88-89 

0 
12 
6 

GRAii> AVE 0 
JUllCTIC. 17-88 0 

88-89 0 

34 
44 
5 

19] 49] 137 115] 1218 951 162 600 J66 
188 U5 151 1206 1191 tn 159 514 346 

80 288 626 1026 1401 1441 1148 1014 705 451 
75 254 509 950 1]]1 1544 1173 1002 607 404 
11 

113 
118 
50 

327 621 
]]] 602 

916 1135 1199 1011 1009 7JO 
922 1255 1310 1029 992 645 

489 
462 

11 111 468 846 1073 1181 9JO an 558 211 
]7 146· 45] 784 1140 1252 936 821 479 217 

2 

6 
29 

] 

140 431 867 1156 1213 969 174 516 224 
110 4JO m 1154 1484 1055 826 495 206 

0 65 325 762 1138 1225 882 716 403 148 
6 34 248 754 1147 1469 1011 741 350 1n 
0 

It "' MISSING DAYA 

125 6841 
42 6162 

6 

171 8377 
52 1955 

14 

218 7827 
111 7148 

110 

82 6483 
1 6285 

5 

47 6520 
17 6591 

9 

19 5683 
a 5960 

0 

Heat Ing Degree Data Colorado Cli-te Center (303) 491-8545 

STATION JUL AUG SEP OCT llOV DEC JAii fEI Ml AP• MAY JUN Allll 

GllAllD AVE 214 
LAKE 87-88 207 

88-19 191 

GllEELEY AVE 
87-88 
88-89 

0 
10 
5 

Gm1t I S<11 AVE 111 
87-88 " 
88-89 " 

LAS AVE 
ANIMAS 87-88 

88-89 

0 
0 
0 

264 468 775 1128 1473 1593 1369 1318 951 654 
251 480 677 1099 1516 1642 1411 un 907 602 
208 

0 
26 

1 

149 450 
119 424 

861 1128 1240 946 156 522 
762 1157 1363 955 807 437 

238 
204 

384 10591 
238 10409 

399 

52 6442 
6 6270 

6 

188 39] 719 1119 1590 1714 1422 1231 116 543 276 10122 

" " " " " " " " " " " " 0 0 

0 
] 

45 296 m 998 1101 120 691 348 102 
35 273 653 1032 1271 137 638 ]27 103 

9 5146 
1 5180 

0 0 

LEAD- AVE 2n 337 522 817 1173 1435 1473 1311 1320 1038 
VILLE 17-88 346 ]93 571 763 1180 1534 1577 1326 1355 957 

88-19 318 ]06 

n6 439 10870 
741 360 11110 

624 

Llllml AVE 8 
87-88 21 
88-19 9 

LC.GMOllJ AVE 0 
87-88 12 
88-19 10 

llEEKER AVE 21. 
87-88 II 
88-89 II 

llm!HOSE AVE 
17-88 
88-19 

0 
5 
0 

PAGOSA AVE 12 
SPllllGS 17-88 104 

88-19 JO 

PUEILO AVE 
87-88 
88-89 

RIFLE AVE 
17-88 
88-19 

0 
4 
1 

6 
9 
0 

6 144 441 134 1070 1156 960 936 570 299 
66 151 502 840 1209 1354 1022 941 569 321 
1 

6 162 451 843 1082 1194 938 174 546 256 
]] 159 464 I05 1169 131J 1035 847 509 222 
I 

56 261 564 927 1240 1345 1086 998 651 394 
II II It It It II II II It II 

" 
10 135 437 837 1159 1218 941 111 522 254 
JO 129 349 849 1160 1332 1001 117 468 2JO 

1 

100 6531 
35 7040 

16 

71 6432 
20 6658 

18 

164 7714 
" 0 0 

69 6400 
26 6391 

1 

11] 297 608 911 1305 1380 1121 1026 732 
m w m w1m ~1W 996 ~ 
61 

487 2]] 1367 
485 141 1340 

91 

0 
17 
0 

24 
24 
0 

• J46 ru 9981~ 134 ~ rn w n J55 754 1111 1199 901 m 199 167 

177 499 176 1249 1321 1002 156 555 
125 391 119 1209 14JO 10]9 865 454 

298 
268 

23 5465 
1 5937 

1 

12 6945 
14 6647 

0 

STEAMBOAJ AVE 11] 169 390 704 1101 1476 1541 1277 1184 110 5]] 
127 ]JO 590 10]] 1448 1619 1336 1167 674 431 
45 

297 9595 
95 1929 n 

SP1111CS 11-88 n 
88-19 27 

SJHLING AVE 0 
87-88 12 
88-89 1 

JELLIJllDE AVE 163 
87-88 161 
88-89 131 

TRINIDAD AVE 
87-88 
88-89 

0 
4 
a 

MALOEll AVE 191 
87-88 215 
88-89 144 

llALSEll· AVE 
BURG 87-88 

88·89 

0 
3 
2 

6 157 462 176 1163 1274 966 196 528 215 
31 108 411 742 II 1475 1029 131 476 197 

1 

223 396 676 1026 1293 1]]9 1151 1141 849 519 
222 426 601 992 1269 1354 1109 1092 no 547 
147 

0 
25 
5 

86 359 738 973 1051 846 711 468 207 
80 m 7JO ~ ~ ~ 80J ~ ~ 

51 6614 
12 5326 

2 

311 9164 
208 8703 

278 

35 5544 
1l 5770 

1] 

285 501 
281 495 
189 

122 1170 1457 1535 1311 1277 915 642 351 10466 
740 1242 1499 15n 1341 1340 135 6JI 184 10384 

333 

8 102 170 no 924 989 820 711 501 240 
10 101 112 101 911 1109 826 m 401 238 

3 

49 5504 
25 5522 

5 

M = MISSING 
-6-
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Eastern Plains 

T~rature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
NEW RAYMER 21N 86a7 54a 1 70.4 1.8 98 39 19 197 607 0.54 ·0.92 37.0 7 
STERLING 92a4 60.5 76.4 4.9 102 47 1 362 719 0.73 ·1.10 39.9 7 
FORT MORGAN 90.7 59.5 75.1 3.2 100 49 3 323 697 0.78 -o.n 52.0 5 
AKRON FAA AP 88.9 58.1 73.5 2.4 99 46 5 279 6n 0.73 -1.05 41.0 8 
AKRON 4E 89.2 57.1 73.1 1.5 99 46 11 270 651 1.44 -0.33 81.4 5 
HOLYOKE 87.1 59.9 73.5 1.1 95 48 7 278 690 1.36 -0.57 70.5 7 
BURLINGTON 88.7 61.6 75.2 2.5 99 51 5 329 718 1.30 ·0.89 59.4 3 
LIMON WSMO 86.6 54.5 70.6 2., 95 43 7 187 612 0.55 -1.90 22.4 9 
CHEYENNE WELLS 91.1 60.3 75.7 3.0 100 50 1 342 705 0.81 -1.11 42.2 5 
LAMAR 94.2 58.8 76.5 0.6 102 44 2 367 703 0.56 -1.38 28.9 5 
LAS ANIMAS 96.7 61.9 79.3 3.3 105 50 0 451 744 0.58 -0.85 40.6 6 
HOLLY 94.2 57.1 75.6 0.4 103 40 7 346 675 3.81 1.94 203.7 6 
SPRINGFIELD 7\ISW 94.5 59.9 77.2 4.4 104 44 2 389 718 0.76 -0.92 45.2 6 

Foothills/Adjacent Plains 

T~rature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep r.Norm # days 
FORT COLLINS 85.4 56.3 70.8 2.1 95 49 2 190 625 2.00 0.63 146.0 8 
GREELEY UNC 88.7 57.3 73.0 2.1 101 50 1 256 653 1.19 0.04 103.5 6 
ESTES PARIC 79.5 42.3 60.9 0.7 85 35 115 4 443 0.18 -1.88 8.7 3 
LONGMONT 2ESE 87.9 52.0 69.9 0.2 100 46 8 168 575 1.84 0.67 157.3 7 
BOOLDER 86.9 56.8 71.8 0.8 97 46 4 225 645 1.33 0.07 105.6 7 
DENVER WSFO AP 87.7 59.5 73.6 2.6 97 51 0 277 688 1.83 0.30 119.6 8 
EVERGREEN 80.0 47.9 64.0 2.5 90 41 50 24 485 3.25 1.25 162.5 9 
LAKE GEORGE SSW 74.2 47.5 60.8 2.0 82 39 125 4 394 2.70 0.51 123.3 13 
RUXTON PARIC 70.4 39.6 55.0 0.7 80 34 301 0 324 6.15 2.57 171.8 17 
COLORADO SPRINGS 84.5 56.1 70.3 1. 7 92 48 10 181 617 2.88 - 0.07 102.5 12 
CANON CITY 2SE 87.1 59.5 73.3 2.2 93 48 9 273 686 0.66 -1.05 38.6 9 
PUEBLO WSO AP 93.1 58.5 75.8 1.6 100 49 0 342 689 0.67 ·1.13 37.2 6 
WALSENBURG 86.4 56.3 71.3 1.9 93 47 3 208 646 1.88 ·0.15 92.6 10 
TRINIDAD FAA AP 87.4 57.4 72.4 0.9 95 49 5 244 655 1.28 -0.57 69.2 10 

Mouitains/Interior Valleys 

T~rature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep Y.Norm # days 
WALDEN 79.5 37.8 58.7 2.8 87 29 189 1 464 0.34 ·0.86 28.3 8 
LEADVILLE 2SW 70.6 38.5 54.5 2.1 77 31 306 0 314 1.55 -0.45 77.5 14 
BUENA VISTA 79.9 48.8 64.4 2.3 85 40 41 32 486 0.76 -1.22 38.4 11 
SAGUACHE 76.7 48.4 62.6 1.3 83 43 74 11 401 1.46 -0.08 94.8 15 
HERMIT 7ESE 69.5 39.8 54.7 0.9 78 31 313 0 310 4.15 2.03 195.8 10 
ALAMOSA WSO AP 80.4 47.3 63.8 1.5 87 36 50 22 489 1.08 -0.16 87.1 10 
STEAMBOAT SPRINGS 84.2 43.8 64.0 4.4 90 37 45 23 536 1.38 -0.12 92.0 10 
GRAND LAICE 6SSW 74.2 41.8 58.0 1.8 82 35 208 0 387 0.92 -0.67 57.9 10 
DILLON 1E na7 38.7 55.7 1.0 81 28 283 0 359 1.45 -0.19 88.4 11 
CLIMAX 62a8 39.7 51.2 1.9 72 33 420 0 204 2.30 -0.01 99.6 12 
ASPEN 1S\I 78.0 47.2 62.6 3.1 88 42 79 11 444 0.75 -1.15 39.5 9 
TAYLOR PARIC 71.1 42.0 56.5 5.1 78 35 256 0 333 1.15 -0.70 62.2 4 
TELLURIDE 76.3 43.9 60.1 2.2 84 36 147 4 415 3.10 0.40 114.8 19 
PAGOSA SPRINGS 80.2 46.9 63.5 1.6 88 41 61 23 484 3.68 1.19 147.8 19 
SILVERTON 72.3 38.3 55.3 2.8 79 28 292 0 353 4.04 1.06 135.6 20 
WOLF CREEK PASS 1 65.4 38.8 52.1 0.9 70 34 397 0 244 4.44 0.52 113.3 17 

-7-



123 
Western Valleys 

T~rature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep %Norm # days 
CRAIG 4S\I 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLEN\t'OOO SPRINGS 
RIFLE 
GRAND JUNCTION WS 
CEDAREDGE 
PAONIA 1S\I 

... MONTROSE NO. 2 
URAVAN 
NOR\IOOO 
YELLOW JACKET 2W 

. CORTEZ 
DURANGO 
IGNACIO 1N 

85.2 
84.5 
90.2 
84.6 
86.5 
89.5 
90.6 
89.2 
89.4 
86.9 
93.9 
82.3 
84.0 
84.4 
83.7 

. 85.5 

50.0 67.6 2.7 93 44 14 99 548 
48.7 66.6 2.4 89 42 7 65 544 
56.4 73.3 3.3 96 50 0 247 618 
47.3 65.9 2.1 92 40 11 47 544 
51.0 68.7 1.4 94 40 6 125 546 
51.9 70o7 2.7 97 42 0 185 599 
61.9 76.3 0.3 97 58 0 358 745 
54.9 n.o 2.6 95 50 o 224 636 
57.0 73.2 3.3 96 53 0 254 642 
57.6 n.2 2.6 95 52 1 234 659 
58.5 76.2 1.6 100 47 0 352 698 
49.8 66.0 2o0 89 44 17 56 521 
53.7 68.8 1 .o 91 48 5 132 585 
52.5 68.4 1 .o 91 48 1 114 573 
51.7 67.7 1 .6 92 44 5 99 557 
51.2 68.3 2.6 92 44 4 117 568 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

AUGUST 1968 SUNSHINE AND SOLAR RADIATION 

Nllltler of Days 
X of average 

partly possible X of 
Station ili!!: £!.2Y2x £i2Y2Y s~shine egssible 

Colorado Springs 8 14 9 
Denver 9 14 8 731 73% 
Fort Collins 12 12 7 
Grand JLnCtion 11 13 7 SOX 76% 
Pueblo 15 9 7 851 78% 

FT. COLLINS TOTAL HEMISPHERIC RADIATION 
AUGUST 1988 

.32 

28 

24 

20 

> 18 c 
Cl 

"k 12 
~ 

8 

4 

·o 
8 11 18 21 28 .31 

DAY 

-8-

1.28 -0.32 80.0 8 
1.n 0.23 115.4 6 
0.78 -0.03 96.3 6 
0.91 0.03 103.4 8 
2.50 1.17 188.0 12 
0.71 -0.33 68.3 6 
1.37 0.61 180.3 8 
2. 16 1.09 201.9 10 
1.28 0.06 104.9 10 
1.52 0.48 146.2 5 
1.46 0.27 122.7 8 
2.45 0.82 150.3 6 
0.77 -0.93 45.3 8 
1 .89 0.54 140.0 11 
4.35 2.04 188.3 14 
2.67 0.97 157.1 11 

2500 

2000 

1500 ~ 

500 
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Big Storms Make the Difference: (continued) 

The fact of the matter is that in many parts of the world, most of the year's 
precipitation falls from a small nuri>er of storms. This is especially true in dry (arid 
and semiarid) climates and that covers nuch of Colorado. The frequency of measurable 
precipitation in Colorado ranges from a low of less than 60 days per year in parts of 
southeast Colorado to as many as 180 days or more per year in the highest 111CMiitains of 
northern and central Colorado. Only a few of those days contribute sizeable amouits of 
moisture, however. 

Here in Colorado, any precipitation total of 0.4011 or greater in a day is a sizeable 
amouit. The table below shows the average arviual frequency of occurrence of daily 
precipitation amot.-tts greater than or equal to 0.40° for a nuri>er of locations in 
Colorado. Also shown is the average frequency of smller events of at least 0.01 11 and 
0.1011 • Caq:N1risons of amcu"ats of 0.01 11 or greater can be misleading as experience has 
shown that some weather stations do not keep accurate information on those very light 
precipitation events. Therefore, data on these small amouits are not included here for 
all stations. 

Average Arviual Average Nl.lli>er of Days X of Total Precip 
Station Precipitation Per Year with Precip: from events >0.4011 

Cinches> ?0.01" ?0.1011 ?0.40° Annual WY 1988* 

Akron FAA 15.66 81 41 11 58X S9X 
AlllllDsa WSO 7.13 68 25 5 E24X ox 
Berthoud Pass 38.03 187 112 2S 42X 
Boulder 18. 12 49 12 ssx 51X 
Climax 23.16 1S7 82 12 29X 23X 

Colorado Springs wso 15.42 90 43 10 ES6X 44% 
Crested Butte 24.S2 74 1S E42X 3SX 
Denver WSFO AP 15.31 88 42 10 S1X ssx 
Durango 18.61 8S S1 16 E49X SOX 
Eagle FAA AP 10.24 87 39 s 30X 10X 

Fort Collins 14.47 80 40 9 S4X 66% 
Grand Junction WSO 8.00 72 31 4 28X 3SX 
Grand Lake 1NW 20.02 75 11 32X 31X 
Julesburg 17.07 43 13 6QX. m 
Lamar 14.S3 60 34 10 E61X 38X 

Limon 14.02 43 10 ESSX S3X 
Pueblo WSO AP 10.87 69 28 7 E57X 47X 
Springfield 7\ISW 14.98 67 34 11 E60X ssx 
Steanmoat Springs 23.30 78 15 38X 39X 
Telluride 21.S7 74 14 E40X 27X 
Trinidad FAA AP 12.30 71 37 9 E58X 34X 

E • values estimated 
* • October 1987 through August 1988 

Except for snowier parts of the mouitains, most of Colorado averages less than a 
dozen days per year with at least 0.4011 of precipitation. But those few days drop there 
share of moisture. East of the lllOU'1tains, those few days acc1XS1t for SOX-60X of the 
aniual precipitation. Variations are greater in the mouitains and western parts of 
Colorado where smaller and more frequent winter snowfall events make up a larger portion 
of the year's total precipitation. But even in those areas 30X to SOX of the year's 

• moisture comes from those few storms. 

Of the states listed above, 7 locations reported more days than average with? 0.4011 

precipitation so far this year. Six of those 7 have received more total precipitation 
than average. out at Julesburg as of early Septent»er there had only been 35 days this 
year with? 0.1011 precipitation. But the 14 days with? 0.4011 had already contributed 
18.1411 of moisture •a well above average. For stations with fewer days with large 
precipitation BlllOU'\ts COll1)8red to average, most are drier than average for the 1988 water 
year. Statewide, the frequency of precipitation this year has been normal. 

There are, perhaps, no dramatic conclusions to draw from this analysis. Precipita-
tion does vary from year to year. We have wet years and we have dry ones. Likewise, the 
size and frequency of storms varies from year to year. In the end, the exact amouit of 
precipitation that falls each year probably isn't all that iq>0rtant. What may matter 
most to our well-being here in Colorado is how well we use the moisture we get. This 
analysis suggests that we should try our best to soak up the moisture from these few 
biggest storms. 

-9-
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Saving Energy By Keeping Score 

Glancing at the calendar we aee that fall is rapidly approaching. As the days 
shorten and the nights become colder, many of us will be turning on our furnaces 
and bringing the space heaters down from the attic. Although it is nice to see 
the snow once again, it is not so nice when the utility bill arrives at the end 
of -the month. Many people try to "weather-proof" their homes by installing 
storm windows, sealing leaks where cold air enters and adding insulation to 
areas that need it. While this undoubtedly increases the energy efficiency of a 
house, it is often unknown just how much energy is actually saved. Also, since 
no two winters are the same, it is difficult to estimate how the weather affects 
these conservation measures. Utility companies which offer retrofit assistance 
programs usually do not keep track of records which could relate to their 
customers how much energy - and money - their conservation efforts are saving. 

Unfortunately, these problems can discourage homeowners who spend money weather-
proofing then end up with higher utility bills because the temperatures are 
lower than the previous season. It be nice if there was a way for a homeowner 
to account for the w~ather in hie/her energy use, hence "keeping score" becomes 
a viable and accurate way of communicating the effectiveness of an energy 
conservation measure. 

The PRinceton Scorekeeping Method (or PRISM) is a statistical procedure which 
uses records of utility bills and weather data to produce accurate estimates of 
weather-adjusted energy consumption. The data required for this method is 
easily obtained - PRISM uses monthly utility bills and average daily 
temperatures from a nearby weather station to determine a weather adjusted index 
of consumption. Thia relate• the level of energy used to the severity of the 
weather at the time. Once the houee ha• been weatheriaed, energy eavin•s are 
found by taking the difference between figures in the pre and poet-retrofit 
periods. This way, conservation effects are not distorted by an unusually cold 
or warm winter. 

How does it Work? 

PRISM is baeed upon three physical parameters which relate to the billing data 
for the heatin1 fuel (natural aas, fuel oil, electricity) of an individual 
house. What is unique about PRISM is that the first parameter, being the 
houee·a breakeven temperature, is treated as a variable rather than a constant 
euch aa ss•F. Thia parameter can be thought of aa the base temperature for 
measuring degree-days. Next is the house·s base-level coneumption or the amount 
of fuel used to run appliances in the home. Thia parameter ia basically 
independent of the outside temperature. Finally, for each additional~degree 
drop below the reference temperature, a constant amount of heating fuel ia 
required. These parameters can provide indications of the sources of 
conservation: insulating, turning down thermostats, more efficient appliance 
uaa1e, etc., and thus define an "energy signature" of a house. 

Relationship Between the Three PRISM Parameters 

I 

MONTHJ 
ENERGY 

USE 

BASE LOAD + HEATING LOAD 

/ "BALANCE POINT" 

I BASE LOAD 

~ "BALANCE TEMPERATURE" 
( ACTUAL DEGREE- DA y I 

BASE TEMPERATURE ) 

~I 
MONTHLY AVERAGE OUTDOOR TEMPERATURE 

If a home·s reference temperature is not accurately determined, or if it changes 
over the time period studied, the error or change will inversely affect the 
other parameters as well. Therefore, an assumed (incorrect) reference 
temperature, such aa the value of ss•F so commonly used, is likely to lead to 
leas physically meaningful values of the base level and the heat-lose rate. It 
is better to calculate this parameter, usually between ea• to 75•F, dependin1 on 
the ability of the house to keep heat inside. A well ineulated house will have 
a lower balance temperature, and vice versa. Thia makes sense: the outdoor 
temperature must drop farther before the well-insulated house begins to "feel" 
the effect. Just as no two homes are exactly alike, the eame goee for the 
energy demands and heat loaa rates between households. 

Thie report prepared by Mike O'Shea and Peter Curtiss of the Joint Center tor 
Energy Management, a collaboration between Colorado State University and th~ 
University of Colorado at Boulder. 
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WTHRNET WEATHER DATA AUGUST 1988 

Steamboat 
Alamosa Ouran10 Carbondale Hontroee Springe Walsh -------- ---------

87.7 60.5 75.e 
monthly avera•e temperature ( •r 

62.3 62.1 84. S'. 

111onthly temperature extremes and time of, occurance •r day/hour ) 
maxi111u1111: 84.0 15/15 84.2 14/17 89 :8 14/16 89.2 14/14 88.7 24/15 100.2 14/16 
mini111u111: 36.3 13/ 6 43.5 29/ 6 39.2 10/ 5 44.2 9/ 8 33.6 23/ 6 43.0 29/ 4 

111onthly ave race relative hu•idit7 I devpoint ( percent I •r 
S AH 94 I 47 90 I 48 94 I 46 84 I 49 96 I 41 80 I 56 

11 AH 57 I 54 62 I 51 47 /' 51 50 I 56 40 I 46 45 I 59 
2 PH 43 I 50 53 I 55 35 I 48 39 I 52 27 I 40 36 I 56 
5 PH 45 I 48 59 I 53 30 I 42 37 I 50 29 I 39 35 I 54 

11 PH 76 I 49 82 I 51 68 I 41 59 I 48 75 I 44 60 I 56 

monthly average wind direction decrees clockviee from north 
day 171 191 248 261 243 i58 

ni1ht 167 84 183 156 126 214 

monthly avera1e wind speed ( mile• per hour 
3.82 2.82 2.98 2.78 2.84 9.76 

wind speed distribution ( hour• per 111onth for 1iven hourly avera1e mph ran1e ) 
O to 3 338 458 484 447 496 53 
3 to 12 399 288 259 295 244 441 

12 to 24 7 0 1 2 4 248 
) 24 0 0 0 0 0 2 

111onthly average daily total ineolation ( Btu/ft••day ) 
1917 1819 1966 2045 2003 2063 

"clearnese" dietribution ( hour• per month in epecif ied clearness index ranee ) 
60-BOX 217 150 217 205 241 265 
40-SOX 82 75 85 73 82 80 
20-40~ 65 81 48 47 51 43 
0-20~ 38 68 26 37 20 26 

The State-Wide Picture 

The fi1ure belov shove the monthly weather for the ei1ht WTHRNET eitee around the state. Three 
craphe are 1iven for each location: the top 1raph dieplaye the hourly ambient air temperature, 
ran1in1 from -40 de•r••• to 110 deer••• Fahrenheit, the middle one 1ivee the daily total solar 
radiation on a horizontal plane, up to 4000 Btu per square toot per day, and the bottom graph 
illuetratee the hourly avera1e vind speed from 0 to 40 miles per hour. Continuing probleme with 
the Stratton station have prevented us from retrievin1 data from thie site. 
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September in Review: 

COLORADO 
CLIMATE 
SEPTEMBER 1988 

Volune 11 Number 12 

A period of d88'), chilly weather about halfway through the month was the only major 
interruption in what was otherwise a sunny, dry and comfortably pleasant month. 
Tef11)eratures for the month as a whole ended up a bit cooler than average over most of the 
state. Precipitation ranged from naJch above average in southeast Colorado and across some 
western parts of the state, to well below average across a good portion of central and 
south central Colorado. 

Colorado's Novenber Climate: 

If you like winter, November will tickle your fancy. CCJll1)8red to the months that 
follow, Noveni>er is pretty mild and easy going. But with markedly increased cloudiness, 
steadily colder tefl1)eratures, more frequent snows, more mountain winds and long, cold 
nights, the reality of winter is upon us. Some years we can sneak through October with 
few signs of winter weather. But after the first couple weeks of Noveni>er that becomes a 
naJCh more difficult trick. It's time for skiers to get happy and cold haters to make your 
reservations to head south. 

Tefl1)eratures drop more rapidly in NoveR.:>er than in any other month. The 6th to the 
20th of November is the period when the onset of winter is most conmonly felt. During 
that period, daily average te111'9ratures, based on historic measurements throughout the 
state, drop at a rate of almost a degree (Fahrenheit) per day. By late November, lower 
elevation areas are generally seeing high tefl1leratures in the 40s with lows dropping to 
near 20 on the average. In the mountains, highs only in the 20s and 30s are expected 
after Thanksgiving with lows in the teens or single digits. Occasionally a severe arctic 
outbreak can occur dropping tefl1leratures well below zero. Back in 1984, Taylor Park 
Reservoir dropped to ·30• in November, but don't bet on a lot of really cold weather until 
closer to Christmas. 

Snowstorms can occur at anytime and in any part of Colorado in November. At low 
elevations, some rain can fall in November, but eventually most of the moisture turns to 
snow. Snows are heaviest and most frequent in the northern and central mountains. As the 
wintertime jetstream strengthens over North America, the primary source of moisture comes 
from the Pacific Ocean. As a result, from now until about March, western parts of the 
state tend to be cloudier and wetter than areas east of the mountains, and precipitation 
totals tend to increase dramatically with elevation. Totals for the month average between 
0.6011 and 2.0011 over most of western Colorado but increase to 2·411 in the higher mountains. 
Precipitation decreases quickly on the east side of the mountains and is less than 0.5011 

over portions of the northeastern and southeastern plains. Still the possibility for 
heavy snow does exist east of the mountains. On the average a major snowstorm ( >5 11 

snowfalls) strikes the Eastern Plains and Front Range sometime in November about every 
other year. 

1988 Water Year Wrap-Up: 

Yes, another water year has come to an end. The dreaded word "drought" made its way 
into the news in 1988 in a big way. Areas west, north and east of Colorado were affected 
by severe deficits of precipitation. With drought in the national news nearly every day 
throughout the spring and sunner, many Coloradans perceived that we, too, were suffering 
through a drought. But when the numbers were added up, most of Colorado had a pretty 
fair year. There were a few local drought problems here in Colorado, particularly in the 
northwest. For naJch of the state it was drier than it has been for a nutber of years. 
But it is easy to forget that we have been enjoying consistently above average 
precipitation over naJch of the state 8 out of 10 years since 1978. While it may have 
seemed dry, it was a very average year when c~red to the past several decades. 

(continued on page 4 and 5) 
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Event 

Sunnerlike. Scattered thunderstorms developed on the 1st and continued 
overnight in parts of southeast Colorado. Some heavy rains reported: 
Springfield 7\ilSW 1.4411 , ICim 10SSE 2.01 11 and Caqx> 7S 2.5411 • Smoke-filled skies 
from the Yellowstone fires shrouded parts of our state. 

Windy on the 3rd as a strong push of cooler, drier and cleaner air came down 
from the north. It was nearly cloudless both days over the entire state as the 
winds aloft drove the smoke southwestward toward Nevada and California.· 

Hot and dry with very low hunidities 5·7th. Forest fire smoke moved back into 
Colorado, especially the northeast half. T~ratures clint>ed into the 90s at 
lower elevations on the 7th. As hot, downslope winds developed east of the 
Divide, several Colorado forest fires broke out. A cold front dipped southward 
across the eastern plains on the 8th dropping high tefl1)eratures by 10·15•. But 
the mountains and west remained warm and dry. 

Qu.ite hot across Colorado 9·10th as a strong winter-like storm system began to 
develop over the western U.S. Clouds and moisture spread into western Colorado 
from the southwest. Rain was widespread already on the 10th across western 
Colorado while east of the mountains t~ratures in the 90s were conmona 
Durango hit as• on the 9th and Palisade reached 97•. The 102• reading at 
Wray 1E on the 10th was the state's hottest t~rature for the month. Strong 
foothill winds continued to fan several forest firesa Then t~ratures began 
dropping 11·12th as rain and tht.nderstorma spread eastward to cover the entire 
state. Fort Collins got 1.2911 of rain from afternoon thunderstorms on the 11th. 
Rains turned to snow over the higher mountains and became quite heavy, 
especially in the central mountains. High t~ratures on the 12th stayed in 
the 40s and 50s even at lower elevations. Bonham Reservoir (Grand Mesa> dipped 
to 9• early on the 12th to claim the 11cold spot" award for the montho By the 
13th, a cut-off low pressure area aloft finally began to weaken and move 
eastward. By the time clouds began breaking up in western Colorado some large 
rainfalls had occurred. Cedaredge totalled 2.4611 • Ridgway• s 4.6911 total was 
the greatest in the state. As 111.1Ch as 1 foot of snow was reported in the high 
country. Fog, drizzle and a few thunderstorms continued east of the mountains 
13·15th. Rains were especially heavy in the southeast. Cheyenne Wells totalled 
2a8311 for the period. 

The storm finally left Colorado and warm weather returned. Some clouds from the 
remains of famous Hurricane Gilbert crossed southeast Colorado on the 17th. Then 
a very strong upper-level disturbance and cold front raced across the state on 
the 18th. Very strong winds developed along the Front Range and eastern plains 
during the evening marking an unusually early start to the high wind season. 
Winds gusts from 70-92 q:ih snapped trees and powerlines from Fort Collins and 
Northglel'V'I out onto the plains. 

Beautiful, clear autunn weather with mild days and chilly nights. Gur'V'ison 
clid>ed from a chilly low of 19• on the 19th to a high of 75•0 From Montrose to 
Craig, a nunber of West Slope areas had their first freeze of the season. 

A weaker cousin to the big storm of Sept. 10-15th moved across Colorado 21-23rd. 
Moderate showers fell over the San Juan Mountains on the 21st and then moved 
eastward. Heavier precipitation was all confined to southern counties. 
Trinidad enjoyed 1.4011 of rain on the 23rd. Skies cleared and pleasant fall 
weather returned 24-26th. 

A cold front triggered evening thunderstorms over northeast Colorado late on the 
27th. New Raymer reported 0.5011 • Then windy, nu:h colder and unsettled 28th 
as some snowshowers fell over the mountains. As the month ended, an upper level 
low pressure center sp1.11 over western Kansas keeping the entire state cool. 
over extreme eastern Colorado 0.25 11 to 0.5011 rains were common 29-30th, while 
clear skies were the rule from the mountains westward. A few low elevation 
areas including an area near Pueblo and Canon City had their first freeze of the 
autunn on the 29th. 

Highest T~rature 
Lowest Tetl1)erature 
Greatest Total Precipitation 
Least Total Precipitation 

Greatest Total Snowfall 

September 1988 Extremes 

102·F 
9•f 

7.0411 

0.3011 

1611 

-2-

Septent>er 10 
Septent>er 12 

Wray 1E 
Bonham Reservoir 
Caqx> 7S 
South Platte, 
Brown's Park Refuge 
Mount Evans Research 

Research Center 
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All of Colorado was daq:>ened by a period of cold rain and high elevation snow 
September 10-14th. This accounted for the majority of the entire month's precipitation. 
As a result, wetter than average conditions were observed over most of western Colorado 
and over the southeastern plains. Twelve stations in southeast Colorado enjoyed more 
than double their average rainfall. C8fl1>0 1S 7.04" total was 4 times the average. 
Meanwhile, portions of central Colorado remained dry. From Pagosa Springs northward 
through Leadville and Grand Lake, precipitation was generally between 301 and 701 of 
average. A few areas east of the mountains such as Limon and Byers were also quite dry. 

Greatest 

Cafl1)0 7S 
Ridgway 
Springfield 7\IS\I 
Kim 10 SSE 
Holly 

7.0411 

4.8811 

4.4311 

4.11 11 

4.0511 

South Platte 
Browns Park Refuge 
Del Norte 
Leadville 2S\I 
Monte Vista 1E 

0.3011 

0.3011 

0.3511 

0.3811 

0.4011 

Precipitation amounts Cinches) for September 1988 and contours of 
precipitation as a percent of the 1961-1980 average. Dotted line 

is 150X of average. 

-3-
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Looking at the 1988 Water Year precipitation pattern in more detail, the driest area 
of the state was Moffat county with 6SX-90X of their annual average moisture. A sizeable 
dry area was also noted that enCOlf1lSSSed 111Jch of Grand, Eagle, Sl.lllllit, Lake, Pitkin and 
Gunnison counties. Most locations there received between SOX and 90X of their average 
precipitation with some locally drier spots. Other dry areas included the foothills 
portions of Larimer and Boulder counties, an area from Brighton and Byers northeast to 
Fort Morgan, most of Fremont County and parts of El Paso County, and the northeastern 
slopes of the San Juan mountains including 111JCh of the San Luis Valley. Alamosa totalled 
just 6.5311 of precipitation for the year. Wetter than average areas occurred both east 
and west of the mountains but included few of the higher mountain locations. Wettest 
areas were found on the southwest slopes of the San Juans, a narrow strip along the 
western slopes of the Sangre de Cristo mountains and scattered areas east of the 
mountains. Castle Rock totalled 23.0611 for the year, 47X above average. Julesburg 
received 24.7011 C48X above average). 

COLORADO 

Precipitation for October 1987 through September 1988 as a percent 
of the 1961-1980 average. 

10 0 10 20milH 

For the 1988 Water Year, 163 official National Weather Service CNWS) cooperative 
weather stations had c~lete precipitation statistics. 65 stations (40%) received less 
than average precipitation for the year while 98'stations (60%) were above average. Of 
the total sa~le, 40X of the stations were within 10X of their average precipitation for 
the year. 40% received more than 110X of average while only 20X of the stations received 
less than 90X of average precipitation. When interpreting this information, it is 
i1J1:>Qrtant to remember that NWS stations are most often located near cities and towns. 
Thus, they are more representative of low elevation areas than the higher mountains. 
Streamf low data and mountain snowpack information suggested that the majority of the 
Colorado mountain areas were near or below average for the year. 

-4-
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Water-Year 1988: continued 

Precipitation for the 1988 growing season (May through Septenber) was also quite 
close to average over 111Jch of the state. Much drier than average conditions were observed 
over portions of northwestern and north central Colorado, while wet areas were most 
prevalent in southern Colorado. Lemon Reservoir, near Durango, had the most growing 
season rainfall with 18.41 11 • The driest location during the Sllllner was Brown's Park 
Refuge in extreme northwest Colorado. They received just 2.2711 • One thing that Colorado 
did have in conman with the drought-stricken portions of the country this year was heat. 
Te111>9ratures were well above average for the growing season. June, ·especially, was 111Jch 
warmer than usual. This resulted in a higher than average demand for water during the 
sllllner. Reservoirs were drawn down and are now lower than they have been during these 
recent wet years. Even so, statewide reservoir storage as of October 1 remains a little 
above the long-term average. 

COLORADO 

Precipitation for May·Septenber 1988 (growing season) as a 
percent of the 1961·80 average. 

10 0 10 ZOmiles 

There were a rlU!Cer of interesting weather events during the 1988 water year. Here 
is a brief review. Colorado enjoyed a pleasant autuin and the first snowfall was 
unusually late in some areas. But from Thanksgiving into mid-February, winter held a firm 
grip on the state. Denver was buried by a heavy snowstorm just after Christmas, and a 
wicked blizzard blitzed the plains January 18·20th. Strong winds made the winter cold 
less bearable than usual. Spring was fairly typical, with plenty of wind and many ups 
and downs of t~rature, but precipitation was unusually light over 111Jch of the state. 
The northern Front Range was an exception. Fort Collins received 4011 of wind-driven snow 
in March making it their snowiest March in 100 years of record. Early April brought the 
last blizzard of the season to parts of the Eastern Plains. Dry weather then prevailed 
until a widespread soaking rain blessed the state in mid May. Hot weather then dominated 
the sll'lll'ler. There were few extremes •• just consistent heat. Some locations in northern 
Colorado experienced the warmest June-August period on record. The sLIJ'mer severe weather 
season was quite lively. Lightning claimed several lives, hail did plenty of damage, and 
one of the most photographed tornado system of all time took aim on Denver (June 15). 

-s-
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A N D D E G R E E D A Y S 

Statewide temperatures in September were slightly cooler than average. On the 
Eastern Plains, temperatures were about as close as you can come to average. From the 
mountains westward, most locations were a degree or two cooler than the 1961-1980 
average. With a few local exceptions, such as Canon City and Longmont, most of Colorado 
escaped unusually early frosts. 

c=J Elevations Above 9000 Feet COLORADO 

September 1988 tf!Cl1)eratures (degrees Fahrenheit) and 
contours of departures from 1961-1980 averages. 

S E P T E M 8 E R 1 9 8 8 S 0 I L T E M P E R A T U R E S 
FORT COLLINS 7 AM SOIL TEMPERATURES 

A rapid drop in soil tefl1)eratures 
occurred September 12 in conjunction with 
cold rains and dense clouds. This 
accelerated the normal fall reversal in 
which t~ratures near the ground change 
from being warmer than the deeper soils 
(which they are all surmer) to being cooler 
than the ground below. 

These soil t~rature measurements 
were taken at Colorado State University 
beneath sparse unirrigated sod with a flat, 
open exposure. These data are not 
representative of all Colorado locations. 
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Table 1. Heating Degree Day Data through Septenber 1988. 
Heating DegrH D•t• Colorado Cl l•t• Center (303) 491-8545 

STATION JUL AUG SEP OCT NOV DEC JAii FEI MAI API MAY JUll Allll 

ALAHOSA AVE 40 
87-88 66 
88-89 28 

ASPEii AVE 95 
87-88 112 
88-89 34 

BOOLDER AVE 
87-88 
88-89 

0 
7 
1 

BUENA AVE 47 
VISTA 87-88 49 

88-89 37 

BURLING- AVE 
TOii 87-88 

88-89 

6 
5 
4 

CANON AVE 0 
CITY 87-88 11 

88-89 .. 

COLORADO AVE I 
SPRINGS 87-88 17 

88-89 1 

CORTEZ AVE 
87-88 
88-89 

0 
6 
0 

CRAIG AVE 32 
87-88 55 
88-89 1 

DELTA AVE 
87-88 
88-89 

0 
0 .. 

DENVER AVE 0 
87-88 11 
88-89 1 

100 303 657 1074 1457 1519 1182 1035 732 453 
96 364 601 1130 1556 1867 1311 1031 651 454 
50 337 

165 8717 
102 9306 

415 

150 341 651 1029 1339 1376 1162 1116 798 524 262 8850 
152 355 563 1024 1382 1450 1146 1136 734 517 123 8694 
19 194 

6 
33 
4 

130 357 714 908 1004 804 775 483 220 
122 370 713 1053 1107 842 739 400 203 
125 

116 285 577 936 1184 1218 1025 983 no 459 
111 111 549 955 1211 1357 1010 1010 639 4n 
41 350 

5 
20 
5 

108 364 n 375 
101 

762 1017 1110 871 
n4 1011 1221 935 

803 459 
779 449 

200 
171 

9 11 301 639 831 911 734 707 411 179 
36 87 374 668 1007 1144 151 767 407 191 
9 112 

25 162 440 819 1042 1122 910 880 564 296 
74 150 445 767 1108 1256 958 886 499 273 
10 154 

11 
35 

1 

115 434 813 1132 1181 921 828 555 292 
154 396 l60 1179 1351 1008 899 609 362 
188 

51 275 6DI 996 1342 1479 1193 1094 617 419 
96 m ™ ~1m~ ~~mm 
14 215 

0 
11 .. 

94 394 
108 354 .. 

813 1135 1197 890 
737 1102 1300 .. 

753 429 .. .. 167 .. 
0 135 414 789 1004 1101 879 837 528 253 

21 110 410 745 1125 1227 889 811 437 215 
0 129 

507 

59 5460 
14 5603 

130 

184 7134 
102 7870 

428 

31 5743 
14 5809 

110 

33 4136 
16 5566 

121 

71 6346 
25 6458 

171 

61 6350 
56 6915 

189 

193 8376 
52 8183 

300 

31 5903 
.. 3612 

0 

74 6014 
14 6015 

136 

DILLON AVE 273 332 513 806 1167 1435 1516 1305 1296 9n 
933 

704 435 10754 
87-88 296 346 556 763 1145 1491 1629 1376 1379 717 322 10953 
88-89 .. 283 565 

DURANGO AVE 
87-88 
88-19 

9 
14 
1 

EAGLE AVE 33 
87·88 54 
88-89 3 

EVER- AVE 59 
GREEN 87-88 69 

88-89 60 

FORT AVE 5 
COLLINS 87-88 12 

88-89 3 

FORT AVE 
MORGAN 87-88 

88-89 

0 
12 
6 

GRAND AVE 0 
JUNCTION 87-88 0 

88-89 0 

34 
44 
5 

193 493 837 1153 1218 951 862 600 366 
188 435 851 1206 1391 9n 159 514 346 
191 

80 288 626 1026 1407 1441 1148 1014 705 431 
75 254 509 950 1331 1544 1173 1002 607 404 
11 301 

113 327 621 916 1135 1199 1011 1009 730 489 
111 333 602 922 1255 1310 1029 992 645 462 
50 355 

11 171 461 846 1073 1181 930 877 558 281 
37 146 453 784 1140 1252 936 821 479 217 

2 163 

6 
29 
3 

140 418 867 1156 1283 969 874 516 224 
110 430 m 1154 1484 1055 826 495 206 
124 

0 65 325 762 1131 1225 882 716 403 148 
6 34 248 754 1141 1469 1011 741 350 1n 
0 106 

M • MISSING DATA 

841 

125 6841 
42 6862 

197 

171 8377 
52 7955 

315 

218 7827 
111 7848 

465 

82 6483 
8 6285 

161 

47 6520 
17 6591 

133 

19 5683 
8 5960 

106 
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Heat Ing DegrH D•t• Colorado Cli•t• Center (303) 491-8545 

STATION JUL AUG SEP OCT NOV DEC JAii FEI MAI API MAY JUll Allll 

GRAllD AVE 214 264 468 775 1128 1473 1593 1369 1318 951 654 384 10591 
231 10409 

860 
LAlE 87-88 201 zs1 480 677 1098 1-516 1642 1413 11n 901 602 

88-89 191 208 461 

GREELEY AVE 
87-88 
88-89 

0 
10 
5 

GUNNISOll AVE 111 
87-88 .. 
88·89 .. 

LAS AVE 
ANIMAS 87·88 

88-89 

0 
0 
0 

LEAD- AVE 2n 
VILLE 87-88 346 

88-89 318 

LIMON AVE I 
87-88 21 
18-89 9 

LONGMONT AVE 0 
87-88 12 
18-89 10 

MEEKER AVE 21 
87-88 .. 
18·89 .. 

MONTROSE AVE 
87-18 
88-89 

0 
5 
0 

PAGOSA AVE 82 
SPRlllGS 87-88 104 

18-89 30 

PUEILO AVE 
87-18 
18·89 

RIFLE AVE 
87-88 
88-89 

0 
4 
1 

6 
9 
0 

STEAMBOAi AVE 113 
SPRlllGS 87-18 71 

88-89 27 

STERLING AVE 
87-88 
88-89 

0 
12 
1 

TELLURIDE AVE 163 
87-88 161 
88-89 131 

TRllllDAD AVE 
87-88 
88-89 

0 
4 
8 

WALDEll AVE 198 
87-88 215 
88-89 144 

WAL SEN- AVE 0 
BURG 87-88 3 

88-89 2 

0 
26 
1 

149 450 
119 424 
116 

861 1128 1240 946 856 522 231 
762 1157 1163 955 807 437 204 

52 6442 
6 6270 

122 

118 393 719 1119 1590 1714 1422 1231 116 543 276 10122 .. .. 
.. 394 

.. .. .. .. .. .. .. .. .. 0 
394 

0 
3 
0 

45 296 729 998 1101 820 698 348 
35 273 653 1032 1278 837 631 327 
32 

102 
103 

9 5146 
1 5180 

32 

337 522 117 1173 1435 1473 1311 1320 1038 726 439 10870 
393 571 763 1180 1534 1577 1326 1355 957 741 360 11110 
306 601 

6 144 441 134 1070 1156 960 936 570 299 
66 158 502 840 1209 1354 1022 943 569 321 
1 161 

6 w m ~~1~ mm~~ 
33 159 464 805 1169 1383 1035 847 509 222 
8 203 

56 261 564 927 1240 1345 1086 998 651 394 
.. .. .. .. .. .. .. .. .. .. .. .. 

10 135 437 837 1159 1211 941 818 522 254 
30 129 349 849 1160 1332 1003 817 468 230 

1 169 

113 
105 
61 

0 
17 
0 

24 
24 
0 

297 6DI 981 1305 1380 1123 1026 732 487 w m w~~1w 996 ~ w 
325 

89 346 744 998 1091 134 756 421 163 
43 355 754 1 m 1399 903 m 399 167 
84 

177 499 
125 391 
198 

876 1249 1321 1002 856 
819 1209 1430 1039 865 

555 
454 

298 
261 

169 390 704 1101 1476 1541 1277 1184 810 533 
127 330 590 1033 1448 1619 1336 1167 674 433 
45 336 

6 157 462 876 1163 1274 966 896 528 235 
31 108 413 742 .. 1475 1029 831 476 197 

1 116 

1225 

100 6531 
35 7040 

183 

71 6432 
20 6658 

221 

164 7714 
.. 0 

0 

69 6400 
26 6398 

170 

233 8367 
14] 1340 

416 

23 5465 
8 5937 

85 

82 6945 
14 6647 

198 

297 9595 
95 8929 

408 

51 6614 
12 5326 

118 

223 396 676 1026 1293 1339 1151 1141 849 589 318 9164 
222 426 603 992 1269 1354 1109 1092 no 547 208 8703 
147 397 

0 86 359 731 973 1051 846 711 468 207 
25 80 330 730 1054 1209 150 803 431 234 
5 100 

675 

35 5544 
13 5770 

113 

285 501 822 1170 1457 1535 1313 1277 915 642 351 10466 w ~ ru~ ~~~~ m 
189 507 

631 184 10384 
840 

8 102 370 no 924 989 azo 111 501 240 49 5504 
25 5522 

124 
10 101 332 101 911 1109 826 m 401 218 

3 119 

M • MISSING 

...... 
w 
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S E P T E M B E R 1 9 8 8 C L I M A T I C D A T A 

Eastern Plains 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep XNorm # days 
NEW RAYMER 21N 74.0 41.6 57.8 -1. 7 94 32 223 16 363 1.51 0.34 129.1 7 
STERLING 80.9 45.8 63.3 2.2 99 37 116 71 443 1.08 -0.02 98.2 11 
FORT MORGAN 78.6 46.8 62.7 0.5 97 35 124 62 437 1.07 -0.11 90.7 7 
AKRON FAA AP 76. 1 46.0 61.0 -0.7 94 35 158 46 403 1.43 0.3S 132.4 11 
AKRON 4E 77.2 44.5 60.8 -1.2 96 33 162 43 407 0.98 -0.07 93.3 8 
HOLYOKE 76.0 47.5 61.8 -1.0 96 41 137 48 396 1.64 0.35 127.1 9 
BURLINGTON 77.7 50.1 63.9 ·0.2 96 40 101 75 447 1.74 0.24 116.0 6 
LIMON WSMO 75.6 44.4 60.0 0.3 94 31 167 24 388 0.68 -0.22 75.6 4 
CHEYENNE WELLS 78.8 49.6 64.2 0.2 97 38 89 n 457 3.31 1.52 184.9 6 
LAMAR 83.1 47.2 65.2 -1.6 100 35 75 88 487 3.45 2.32 305.3 7 
LAS ANIMAS 86.4 51.4 68.9 1.6 101 39 32 156 545 2.12 1.08 203.8 7 
HOLLY 82.S 48.6 65.5 0.2 101 35 66 91 488 4.05 2.50 261.3 8 
SPRINGFIELD 7\lSW 81.6 50.5 66.1 0.8 94 36 58 99 sos 4.43 3.26 378.6 8 

Foothills/Adjacent Plains 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep XNorm # days 
FORT COLLINS 75.3 44.9 60.1 0.1 91 34 163 23 396 1.95 o. 71 157.3 7 
GREELEY UNC 77.6 46.9 62.3 0.1 94 35 116 41 428 1.47 0.34 130.1 7 
ESTES PARK 69.0 38.2 53.6 0.3 83 25 335 1 295 0.76 -0.59 56.3 4 
LONGMONT 2ESE 78.8 39.2 59.0 -1.6 96 28 203 33 424 1.37 -0.06 95.8 4 
BOULDER 77.3 47.2 62.3 -0.3 93 33 125 51 430 2.02 0.16 108.6 5 
DENVER WSFO AP 77.7 46.8 62.3 0.4 94 35 129 55 432 0.90 -0.48 65.2 5 
EVERGREEN 71.0 35.0 53.0 -0.9 86 24 355 0 323 1.56 0.11 107.6 3 
RUXTON PARIC 62.7 28.9 45.8 -2.0 76 23 566 0 208 0.95 -0.93 50.5 7 
COLORADO SPRINGS 74.7 46.8 60.7 0.4 90 32 154 33 393 1.19 -0.17 87.5 6 
CANON CITY 2SE 78.3 48.0 63.2 0.5 90 31 112 6S 452 0.70 -0.39 64.2 6 
PUEBLO WSO AP 82.1 47.4 64.7 -0.9 98 32 84 84 480 1.80 0.91 202.2 6 
WALSENBURG 77.2 46.8 62.0 -0.5 88 32 119 38 432 2.31 1.09 189.3 6 
TRINIDAD FAA AP 79.1 47.5 63.3 -0.3 92 33 100 56 455 1.83 0.76 171.0 6 

Mountains/Interior Valleys 

Teq>erature Degree Days Precipitation 
Name Max Min Mean Dep High Low Heat Cool Grow Total Dep XNorm # days 
WALDEN 66.S 29.3 47.9 -0.2 83 12 507 0 257 1.87 0.75 167.0 8 
LEADVILLE 2SW 61.5 28.0 44.7 -1.8 74 13 601 0 182 0.38 -1.02 27.1 3 , 

BUENA VISTA 70.S 35.7 53.1 -2.0 83 2S 350 0 319 1.76 o. 71 167.6 4 
SAGUACHE 71.0 38.3 54.6 0.5 82 30 306 0 320 0.49 -0.46 51.6 4 
HERMIT 7ESE 63.4 28.4 45.9 -1.5 75 16 566 o 207 1.60 0.17 111.9 3 
ALAMOSA WSO AP n.1 34.3 53.5 -1.2 83 18 337 0 347 0.64 -0.19 77.1 5 ,, 
STEAMBOAT SPRINGS 73.S 33.6 53.6 2.0 8S 18 336 1 362 1.31 -0.29 81.9 6 
GRAND LAICE 6SSW 66.0 32.6 49.3 0.3 83 18 461 0 247 0.6S -0.59 52.4 7 
DILLON 1E 63.9 27.9 45.9 -2.0 75 15 565 0 219 0.60 -0.74 44.8 6 
ASPEN 1SW 67.2 36.2 51.7 -0.8 80 22 394 0 264 1.85 0.05 102.8 7 
TAYLOR PARK 63.1 31.3 47.2 3.3 74 20 526 0 203 1.40 -0.14 90.9 5 
TELLURIDE 68.9 34.1 51.5 -o.o 78 21 397 0 290 3.35 1.21 156.5 8 
PAGOSA SPRINGS 73.9 34.1 54.0 -0.6 85 23 325 0 368 1.12 -0.98 53.3 8 
SILVERTON 64.9 24.9 44.9 -0.6 75 14 595 0 233 3.39 0.85 133.5 12 
WOLF CREEK PASS 1 57.7 30.1 43.9 . -1.3 70 20 625 0 132 3.37 -0.62 84.5 7 

-a-



Name 
CRAIG 4S\I 
HAYDEN 
RANGELY 1E 
EAGLE FAA AP 
GLENWOOO SPRINGS 
RIFLE 
GRAND JUNCTION \IS 
CEDAREDGE 

lo PAONIA 1S\I 
GUNNISON 
MONTROSE NO. 2 
URAVAN 

11 NORWOOO 
YELLO\I JACKET 2\1 
CORTEZ 
DURANGO 
IGNACIO 1N 

Max 
n.5 
n.6 
78.3 
73.4 
75.5 
78.3 
78.6 
77.4 
77.3 
n.5 
77.1 
82.5 
71.4 
74.8 
76.1 
76.2 
79.3 

135 
Western Valleys 

T~rature Degree Days 
Min Mean Dep High Low Heat Cool Grow 

38.5 55.5 -0,6 88 20 285 7 343 
37.8 55.2 -0.4 85 23 289 2 350 
43.5 60.9 0.6 91 26 169 54 433 
36.0 54.7 -0.6 88 20 301 0 356 
39.5 57.S -1.2 90 27 237 19 381 
39.7 59.0 -0.2 92 28 198 23 410 
50.3 64.4 -2.3 93 37 106 97 460 
43.7 60.5 -0.7 92 27 168 40 415 
45.3 61.3 -0.7 91 33 149 46 419 
30.7 51.6 0.3 86 17 394 0 345 
44.1 60.6 -0.5 91 31 169 45 419 
45.7 64.1 -1.6 96 34 103 83 467 
40.1 55.7 -0.8 83 23 273 0 330 
44.9 59.8 -0.5 89 33 171 22 387 
41.3 58.7 ·1.5 88 29 188 7 398 
40.7 58.4 -0.1 90 30 191 5 400 
37.7 58.5 0.7 90 24 195 7 445 

*Data are received by the Colorado Climate Center for more 
locations than appear in these tables. Please contact the 
Colorado Climate Center if additional information is needed. 

SEPTEMBER 1988 SUNSHINE AND SOLAR RADIATION 

Nunber of Days 
X of average 

partly possible X of 

Precipitation 
Total Dep XNorm # days 
1.58 0.28 121.5 6 
2.20 0.99 181.8 6 
1.21 0.12 111.0 6 
1.56 0.38 132.2 6 
2.16 0.57 135.8 6 
2.59 1.51 239.8 5 
0.75 0.03 104.2 5 
2.90 1. 71 243.7 6 
1.91 0.56 141.5 8 
0.54 -0.37 59.3 4 
1.65 0.48 141.0 4 
1.55 0.48 144.9 6 
2.n 1.12 170.0 5 
1.64 0.26 118.8 5 
1. 71 0.51 142.5 6 
1.26 -0.47 72.8 6 
1.19 -0.34 77.8 7 

Station clear £!gygy £!gygy sunshine egssible 

Colorado Springs 15 6 
Denver 13 9 
Fort Collins 13 10 
Grand Junction 20 5 
Pueblo 16 6 

9 
8 73X 
7 
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8 83% 
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Thermal Energy Storage in Buildings 

Have you ever walked in bare feet on an asphault roadway on a warm, sunny 
afternoon? If the sun has been shining on the road long enough, you probably 
regretted not wearing your shoes that day. The dark pavement absorbs the incident 
solar radiation and stores it in the form of heat. Even after sunset the roadway 
r~mains warm for a few hours. 

Buildings also exhibit this effect. It is more noticable in "light" houses (wood 
frame construction), where there is lees maee to temper the effects of the added 
energy, than in "heavy" (masonry) houses. That is, a heavy building will store 
more energy than a similarly sized liaht structure, and will tend to show lees 
radical temperature changes within the occupied aonee. Thie thermal storage ia a 
benefit in the spring and fall when it gets chilly after sunset, but can be 
undesirable during a hot summer ni8ht when you are trying to sleep. 

The mass of a buildin8 also plays a role during the heating season. A heavy 
building which cools off (for example, over a weekend) is more difficult to bring 
up to normal habitable temperatures. A light building, like moat residences, does 
not store much heat within the structure itself, and therefore relies on 
insulation to prevent heat lose through the walls and roof. 

Of course, any deviation from normal operating conditions translates into energy 
use: heaters or air-conditioners must be used to brin1 the internal climate back 
into the "comfort zone." When designing low energy-use homes, therefore, it is 
important to correctly eiae the thermal mass of the buildina for optimal heating 
and cooling applications. 

In passive solar-heated homes, sizina the thermal mass is an integral part of the 
design process. Since the main energy source is not available for half of the 
d3y, solar houses are designed to take advantage of the heat capacity of the 
construction materials through correct orientation and thicknesses of heat storage 
W'.lllS, 

An Example 

In September most of the state experienced a cold spell from the 11th to the 15th. 
Thie little preview of winter clearly illustrates the benefit of thermal storage, 
since most of us had probably not done our yearly furnace maintenance by then. 
The graphic below ehowe the temperature in Sterling over a twelve day period 
starting on the 8th. Just before the cold snap the daytime temperatures r~ached 
94•F, then plummeted to around 45• for the next four and a half days . Whereas the 
interior of a thick-walled stone house might not "see" this temperature drop for a 
few daye, a etud and eheetrock framed home would most likely be uncomfortably cool 
by the end of the first day. 
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This report prepared by Peter Curtiss of the Joint Center for Energy 
Management, a collaboration between Colorado State University and the 
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WTHRNET WEATHER DATA SEPTEMBER 1988 

Steamboat 
Alamosa Durango Carbondale Montrose Springe ------- ------- ---------- -------- ---------monthly average temperature ( •F 

53.2 54.0 52.8 57 :2 49.3 

monthly t~mP.erature extremes and time of occurance 
maximum: 81.9 8/16 82.9 8/15 84.7 7/16 
minimum: 18.5 29/ 6 26.6 29/ 7 20.8 29/ 6 

•F day/hour ) 

monthly average relative humidity 
5 AH 85 I 32 81 I 35 

11 AH . 39 I 37 44 I 41 
2 P"H 25 I 30 34 I 37 
5 PH 28 I 29 34 I 35 

11 PH 55 I 31 69 I 37 

monthly average wind direction 
day 178 216 

night 174 86 

84.4 8/14 84.4 9/15 
27.0 29/ 6 15.3 29/ 6 

I dewpoint ( percent I 'F 
90 I 34 76 I 36 90 I 30 
41 I 37 44 I 42 39 I 33 
29 I 32 34 I 38 31 I 30 
29 I 30 32 I 36 31 I 28 
65 I 34 57 I 35 70 I 31 

degrees clockwise from north 
256 232 234 
177 156 129 

monthly average wind speed ( miles per hour 
4.86 3.52 3.47 3.00 3.52 

wind speed distribution C hours per month for hourly avera•e mph ranee 
O to 3 286 406 468 432 453 
3 to 12 391 305 231 288 235 

12 to 24 43 9 21 0 32 
> 24 0 0 0 0 0 

monthly average daily total insolation ( Btu/fta•day ) 
1779 1758 1627 1722 1542 

"clearness" distribution ( hours per month in specified clearness index range ) 
60-80% 248 172 205 211 210 
40-60% 60 66 68 49 52 
20-40%. 32 41 46 37 44 

0-20% 15 36 19 25 47 

The State-Wide Picture 

Walsh 

64.0 

95.0 7/13 
39.4 29/ 1 

79 I 47 
49 I 47 
42 I 45 
42 I 45 
71 I 47 

168 
214 

9.14 

73 
450 
190 

7 

1517 

207 
53 
38 
55 

The fi1ure below shows the monthly weather for the ei•ht WTHRHET sites around the state. Three 
graphs are 1iven for each location: the top 1raph displays the hourly ambient air temperature, 
rangina from -40 de1reee to 110 dearees Fahrenheit, the middle one 1ives the daily total solar 
radiation on a horizontal plane, up to 4000 Btu per square foot per day, and the bottom graph 
illustrates the hourly average wind epeed from 0 to 40 miles per hour. Continuina problems with 
the Stratton station have prevented us from retrievina data from these sites. Solar data was not 
available in Sterlin• on the 6th. 
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