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SYNCPTIC PATTERNS ASSCCIATED WITH
HAIL CCCURRENCE IN NORTHEASTERN COLORADG

- Abstract «

Hall oa the hizh plains of Northeastera Colorado is
eszociated with four major types of synoptic patterns, The first
and most prevaleat is the cP cutbreak, The second most commoa
is a froatel effect associated with a lee-gide low, The third pat-
tera is that of a strong mT flow into a surface low czused by
intense surface heating in eastera Colorado and western Nebraska,
The fourih pattera is essociated with a {rontal effect without a
lee-side low. Each of thesge types exhibit certaia characieristics
which can be used to help ideatify the types. These characteristics
can generally be defined by the location and motion of the Polar
and Tropic high pressure cells, the location and motion of Ix'ontal.
activity, the existeace of a lee~-side low, the relative sirength
of the ¢T low, and the existeace of a high pressure cell over the
Rocky Mouataias,
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OBJECTIVES
This is a p_reliminary study of the types of syaoptic patierns

esesociated with hail occurreace in northessiera Colorado, As a part
of an evaluation study of a hail suppression project, answers were
sought for the following specific questions:
1. Are there syaoptic types associated with hail cccurrence
in northeastera Colorado ?

2. What are some of the characteristics of these synoptic types ?

PROCEDURE

Primary data for this study were the dates of hail eccurreace
in northezstern Colorado and measures of the severity of the hail
storms, RMost of this information came from the Great Western Sugsar
Company offices et Ovid, Sterling, and Fort Morgan, Colorado, A
cross-check from 1947-1558 wae ohtalned from the Severe Weather
Files of the State Climatological office, Deaver, Colorado,

A "Hail Day" was deflned as & day that hail fell ca beets {a aress
near Ovid, Sterling, or Fort Morzan, The type of damage, light,
medium, and heavy, (recorded in Appeadix A) represeats an opinion
on the severity of damage to beets by the field men of the Great Western
Sugar Company., Amount of damage was reccrded as number of acres,
but, in order to give a common deaominsalor, the amount of damage for
each damege class was also tabulated in percent of tolal acreg plaated
for thst year, Records were available from Great Westera Sagar
Company from 1929-1958, Records for May and Juane for 1959 were
cbtained from the H=il Suppressioa Evaluatioa Program carrizsd oa by
Colorado State Uaiversity.




Syacptic data for this project were obtafaed from the following
gources: SE '
1. U. S. Daily Weather Map, Dept. of Commerce, 1559,
2. U. S. Surface Charts, Micro-film, 1942 - 1945; 1949 - 1958,
: 3. U, S. Surface Charts, Script Maps, USWDB, Deaver, Colo,,
1946 - 1943,
4. U, S, Historical Series, Surface Charts, 1933 « 1939,
Each "Hail Day"” was examined from these charts {a the following maaner:
1. Principal gynoptic features ( highs, lows, froats) were sketched
for 105 cases, For each of these cases the synoptic features
were sketched from the 0130 EST suriace map for the day before,
the day duriag, ead the day after the "Hail Day." ,
2. Maps haviag similar characteristice were classified into different
syaoptic types .
" An outline {See Results) was developed to identify each synoptic type.
This outline was used to typs 223 oiher "Hail Days,"” Tabulations were
then prepared to show the characteristics of these types.

RESULTS

SYNCPTIC TYPES -

_ The first and most prevaleat type that occurs in the cP outbreak,
which hereafter will be given the letter deslgaator of U-1, This is
identified primarily by a clused high pressure cell moving from the north
or northwest. Evea though the cell moves over the Great Lakes, this
pattern may produce hail If il exerts an iaflucace as far west as the
Eastern Slope of the Rocky Mouatains. Hail occurs 24-36 hours after
froatal passage. Duriag this time interval, the anti-c-yclonic eirculation
brings back warm, moist air from the Gulf of Mexico, For this U-1
psttern to produce hail, the closed high pressure cell must coatinue to

move, Micro-analysis may show a shallow trough moviag across
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Wyoming. The existence of mT air may be verified by the orieatation
sad position of the 60 degree F dew poiat iso-line. '

The second noa-frontal type is created by intense {nlaad heating
in the vicinity of southwestern Nebraska, and is hereafier given the
designation of U-2. This pattern forms a shallow low to the lee of the
Rocky Mountains and & small high preszure cell over tae Rocky Moun-
tains. Cyclonie flow arocund the low cell will tura mT air into tae vicinity
of a cap of subsiding air from the aigh pressure cell, The Bermuda High
shculd be far encugh inlend to produce a flow of mT sir into nortacastern
Colorado to help create this condition,

The most prevaleat frontal type hereinafier designated T-2 is that
essoclated with 2 lee-gide low, either southeaet or northeast of Sterling,
Colorado, The lee-gide low has the property of frequeantly delayiag the
hail occurrence 24 hours or more after the formation of the lee~side luw,
This type many times has a souall line associated with it and the ¢T low
in southwestern United States is usually below 1006 mb, A slight varia-
tion of this paitern is a front aorta of Sterling joined with the ¢T low,
Complex lows frecuently form on the froat and move eastward as uastable
waves., This situation will many times precede a long spell of hot clear
weather with very few thunderstorms ead/or hailstorms,

The second frontal type, hereafter given the designated T-1, is
asgociated wita either the end of a froatal sysiem or & frontal system
without a lee~side low, The front moves ia very repldly from the
northwest aad will be accompanied by a repidly moving mP high pressure
cell breaking off from the Pacific high. Many times the south ead of
the froat will glow down over the mountains with cooler alr behind
pushiag past the surface froat giviag e squall line moviag rapldly to the
east-goutheast. A good iadication of this patiera is svuth-southenst
winds over aortheasiera Colorado at 10-15 knots and lowering pressure
in northeastern Colorado.




A very unusuzl veristion of eithsr frontsl type (nereafter
designated T=3) ocours in late August or September, This pattera is
essociated with & Hurricena off the southensiera coast of the United
Einten, Durlag this slitusticn mT air 1a brought (9 the easicra slape
of the Rocky Mountaing ¢n & trajeciory from the 2tlantie Ceean,

Echematie diggrame {lustrating each of these types are givea
on pages 6-9,

Cutlines definiag the four syaoptic iypes are glven on pages
10 end 11,

Appendix B gives two examiples of cach of the gyaoptic types.
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CHARACTERISTICS OF SYNOPTIC TYPES -
' ° Each "Hail Day" and its associated synoptic type is listed in
~ Appendix C, The T-3 type occurrcled only six times in 16 years. No
further tabulations were made of this type.

The seasonal distribution of synoptic type was determined by
summarizing the occurrences of each type for the months of May,
June, July, August, and September. Figure 1 shows the seasonal
distribution of synoptic types. A tabulation appears in Appendix D,

A summary of hail damage by synoptic types for the years
1937 to 1958 is given in Table 1,

A graph of Hail Damage by Synoptic type appears in Figure 2,

A tabulation appears in Appendix E,
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TABLE 1.,

Hell Darage te fuger DBaelp by Syaoptic Types
For tas Pericd 1957 to 1358 .
{Source of dats on hnil damage: Great Westers Suzar Compaay)

U~} U-2 T+1 T-2

Total camage

to beeis in

perceat of 284 percent 106 percent 101 perceat 249 perceat
totel acres

piaated

Rumber of
cages 81 43 41 52

Mesn damage
per hail 3.53 percent 2.18 porceat 2,46 perceat 4,80 percent
case
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CONCLUSIONS

Four typss of syaoptic eltustions cas be ideatified in assoeistion
wm:'ﬁail Dnya; ia Northessieru Colorado.

Taese types caa be determined from suriace data alene.,

The U-1 iype has its greateat frequency of cccurrence la May,
June, aad July.

The U-2 type has ifs greatest {requency of vecurreace {a July.,
The T-1iype hes its greatest frequeacy of gocurreace fa July and
August. '
The T~2 type has e greatest freauaacy of oscurreace la Juae.
Tais fraquaacy is high {n comparisos with other summer montas,
June and July have the gréeatest frequeacy of sccurreace for 8il
eyaoptic {ypes,

More aca-frontal cases than frontal cases were acted for the
period 1937 to 1353, Durlag this pericd the 139 noa-fronte! pasd
93 froatal cacop were chaerved In cosneatlon with *’Hail Days .

U-1 type coourred more fresueatly thas say other (ype, Duriag
the game period 81 U~ casen were chaerved, with 52 cases

of T~2Ztype belag second,

Frontal types isve o teadency to producs wore damage than ava=
froatal. (4 perceat/case vs 3 perceat/case)

Tae T-2 type produces more damage oa the eversge thaa any
cther gysapiiz type. ‘
(.80 parcent average ve 3,53 perceal aversge for the nest higiest
aumber)

Approzimaely one cut of ten cases of the T2 synoptic type fafilct
damage to besis la excess of 20 parcent wita 2a upper lmit of

31 percent,

it
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13, Approximately one out of ten cases of the U-1 synoptic type
inflict damage to beels in exceas of 10 percent with an upper
limit of 25 percent, : :

14. Approximately one out of two cases of the T~1 synoptic type
inflict less than 2 percent damage,

- 17-




DISCUSSION

Further refinement to five types could have been made of the
four éynoptic types described in this study. The T-2 (froatal with
lee-side low) category could have been subdivided into two types:
one for the frontal system east of Sterling orieatated Northeast-
Southwest with a lee-side low, and the other with a East-West
orientation north of Sterling with a lee-side low, This distinction
was not made in this study because of suitable parameters could not
be found to make such a distinction. The T~-1 category appears to be
of a cyclic nature, having greatest concentration in the late 40's,
Recent years indicated have fewer T-1 types.

The frequency pattern over the summer months agreed closely
with what could be expected from physical reasoning. The U-1 type
or cP outbreak, appears in the early summer months and declines in
the late summer months when the maritime highs move northward,
The U=-2 type has its greatest frequency in July and early August
since it is dependent on the inland surface heating of mid-summer,

The T-1 type has its greatest frequency ia late summer since
by then storm tracks have moved north aad the usual frontal passage
would be the southern tip of these systems. Another factor favoring
& maximum frequeacy of the T=1 type in July and August is the position
of the Pacific High which is further North in late summer. The cause
for the high frequency of the T-2 type in June is not completely under=
stood, The fact that the greatest frequency of 2ll hail occurreaces
falls in Juae and July agrees with most studies of hail occurreaces
in this reglon,

In 1959 very few hail days occurred in August, This may be
related to the cyclic nature of the T-1 type noted previously.

The topography of the area under study is close to the Eastern

S1lope of the Roclky Mountains and produces an up-slope coaditioa from




|
|
|

|
from Easterly winds, The fact that this up-slope condition can be
brought about by any component of wind from north-northeast through
southeast, helps to explain the predominance of the U-1 type.

The stronger cyclonic circulation agsociated with the T-2 type
is probably the explanation for the greater damage associated with
this type.

The n curves shown in Figure 2 show that most of the damage
capes are small, with a small number of cases of high hail damage.
This appears to be a characteristic of hail storms in the region studied,

This study considered only the dates of hail occurrence, not all
cases. Time did not permit a atudy of whether these types can exist
without hail. Hence, additional work is needed before results of this
study can be applied to the problem of forecasting hail,

Since only surface data was used in this study, a further refine-
ment of these types probably could be obtained with additional data

from upper-air charts and radiosonde observations,
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APPENDIK A-l

APPENDIX A-2

APPENDIX A

Tabulatlon of Caszs of Light, Medium
aad deuavy Hall Dumsge to Beels from

ovie,
¥YORT MCEGAN,
AND
STERLING
Districts of Grec: Westera Sugar Compaay,
1958 - 1937,

Tebulolicn of Tolal Acrag of Beelg Plaated
for

COVID,
FORT MCORGAN,
AND
STERLIN
Disiricts of Great Westera Sugar Compaay.,




APPENDIX_A-]

Tabulation of Cases of Light, Madiom
end Heavy Heil Demage to Beels from

FCRT MURGAN,
AND
STERLING

Disiricts of Gred wesiera Sugar Company

1931 -~ 13958




APPERUIX A-2

Tabulailen of Tolal Acres of

Beets Plaated fop

GVID,
FORT MOGROAN,
AND
ETERLING

Districte of Grest Wesiera Ruger Company.




RECCRD OF TOTAL PLANTED ACRES
1929 - 1383
OVID DISTRICT

¥ear Plonted Acrengs  Year  Pianted Acreage

1929 15381 1944 12265
1930 11299 1945 13380
1931 19391 1946 15712
1932 8529 1947 16652
1933 14146 1945 9244
1934 11332 1349 7439
1935 9379 1959 10162
1936 12471 1951 9677
1937 14129 1352 8879
1938 16953 . 1953 907¢
1239 15560 1954 31354
1340 1758% 1355 7951
1541 12017 1786 8715
1942 15514 1957 9584

1943 14271 1953 10059




RECCRD OF TUTAL PLANTED ACRES
1329 = 1559
FORT MCRCAN LISTRICT

Yeor Plaated Acrea&g_ Year Planted Acreace

1923 18734 1944 10935
1930 17023 1945 13339
1931 15177 1946 16633
1932 15537 1947 18768
1933 13535 13438 11776
1934 14051 1549 13033
1935 8238 1950 15412
1936 13337 1951 14345
1937 12907 1952 14433
1938 9481 ' 1353 15471
1939 11398 1954 18615
19490 12928 1355 13475
1941 10182 1936 14479
1942 17463 1557 15230
1943 9578 1953 16646




RECORD OF TOTAL PLANTED ACRES
1923 - 1337

- STERLING DISTRICT

)jear Flantad ﬁcregﬁe Yesr Planted A. resze

1928 13450 1943 9263
1923 11934 1943 7900
1930 16869 1943 9233
1931 15268 1945 9402
1332 igdel - 1947 11175
1733 i5711 1243 €336
1934 14331 1943 7243
1335 106953 1350 9323
1336 13374 1751 7629
1337 13353 1352 €163
1938 12399 1353 8135
1339 12486 1954 8857
3340 A1392 : 1285 €670
1341 1070y 1986 8267

1942 13306 1937 - 817¢




APPENDIX B,

Exsmples of Syaoptie Types Anacciated
Wilth Hail Cecurrences
ia

Nortueasiera Colorade.
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APPENDIX C

CLARSIFICATIVH
of
HAIL CAYS
' BY
SYNOPTIC
— T TR ——

TYPE
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APPENDIX D

SEASONAL DISTRIBUTION CF
SYNOPTIC TYPES
1937 - 1958
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YEAR | M B M [J Al'S A J
1959
1958 | 3 2 1 1 1 4 2
1957 2 2 4 2
1956 1 5 2
1955 1 2 3
1954 | 6 4 1 4
1953 1 4 3 2 2 |
1952 | 4 4 1 2 1 1
1551 1 6 2 3 4 2
1550 | 1 3 3 | : i3 1
1949 |1 1 |2 1| 2 2 2 |3
1948 1 1 1 1 1
1947 2 1 1 1
1946 1 g 2
1939 2 1
1938 | 2 1 1 1 2
1937 2

TOTAL | 19 33_1 15 115 4 134 121 2 15, _1s
/] Yr § 1.2 2 .2 1.9 .3 1.9 Bt .2 ) o3

Monthly Totals :

May - 44 ;

June = 95 ; July - 89 ; Aug. = 51 ; Sept, - 24,




APPENDIX E.

SUMMARY
- OF
STCRM
DAMAGE
BY
SYNOFPTIC

TYPES,

Values are percent of total acres of beets planted in the Ovid,
Sterling, and Fort Morgan Districts of Great Westera Sugar Company
that received light (L), medium (M), aad heavy {(H) damage from
hail, The last column gives total (T) damage in all categories of

damage.




DATE L M H T
1358
2JL 2.88 0.86 4.01 7.75
188 0.35 0.35
1956
26J 1.69 2.27 3.96
1354
17 JL. 0.7¢6 0.33 1.09%
271 JL 0.58 1.65 0.63 2.85%
1353
18 A 1.35 $,38
1952
26 B 3.17 9.50 0.72 2.3
18 JL 2.00 0.85 0.22 3.07
23 A §.56 0.35 .63 2.94
24 A 1.40 ¢.30 1.70
1951
8J 3.15 3,15
21 JL 0.43 1.46 1,75 3. 64
$S8 ¢.03 0,73 0.61
L1959
23 JL 0.27 0.27
19 A 9.07 0.37 0.44
1549
23J 0.69 0.469
19A 2.42 1.84 0.85 5.11
1243
e 0.70 0.70
3J 4.90 1.44 0.90 6.34
8JL 1.06 1.06
1947
27 4 2.33 2.33
16 JL. 3.01 0.97 0.32 4.30
12 A 0.32 0.39 0.71




| T «1 Continued

DATE L M ] g
Lot |
8 M 0.26 0,17 0.96 1.39
29 M 1.66 1.11 3.13 3.95
17 d 0.46 0.45
233 0.35 0.35
1939 |
T
19 M , 0.03 0.64 0.72
243 315 1,59 .95 5,64
135 3,94 0.57 . 4,51
1532
e
19 JL 2.39 0.8% 2.03 5,27
18 A 0.39 0.39
31 A 0.13 0.37 0.56
18 1.93 3.10 5,01 10,04
1937
f A~ =arsnd
10 4 _ 4.13 4.13
O 123 0.85 0,85
1 d 3.24 3.24
1A 0.3 0.05 9,17 0.53
16 A 0.98 9.35 1.33
25 A 0.31 2.31
38 0.42 | 0.42
b et e e i e = = T N ]
TUTAL 46,82 25,07 23,12 101,01
X =2.46
K =41

e i e ot i o e e e S s i e o e TE—T————— R b sy



DATE L M H T
1933
13 M .40 6.00 3.09 9.40
21 M 0.39 0.39
173 0.37 0.37
18 J 0.97 0.99 1,30 3.28
eJL 0.67 0.54 1.21
19 JL 2,88 1.40 2.30 6.58
1957
153 0.94 1.39 2.24
263 1,13 197 3.10
17 A 0,25 0.45 0.39 1.09
1956
187 5.46 12,97 13.39 31.82
10 A 5.30 3.07 .21 12.58
134 3.40 3.40
1955
17 M 14,38 6.64 8.63 29.65
9JL 0.83 0.83
12JL 0.14 0.14
1954
6J 14.87 7.10 21.97
9 A 5.10 4.3 1.89 11,38
1953
b
5J 0.02 0.53 0.55
30J 117 0.15 1.32
2JL 0.15 5.97 0.81 6.93
1552
T254d 0.32 1.39 1.51
13 JL 0.97 4.19 4.97 10,13
1551
13 9.66 0.66
137 1.16 0.73 1.89
253 2.3y 2.37
263 1.20 0.99 2.10
27 JL 0.32 0.13 0.45
2A 1,03 0.71 0.86 2.60




DATE % M i T
1950
16 M 5.8 5.78
152 S 1.40 0,69 3,14
13 JL 0.29 0,52 0.81
27 A | 9.06 9.0%
1943 |
12 4 0.33 0.58
19 M 3.28 0.67 0.17 4.12
43 . 0.82 0.82
53 1.17 0.92 1.23 3,32
1943
| - S ]
17 2 0.21 0.27 0.71 1.19
14 JL 5.18 5.23 3.27 13,73
1947 _
26 M 6.62 0.33 1.00
43 0.19 0.45 0.09 9.73
O 55 .77 0.46 0.24 1.47
9dJ 0.72 3.58 1.75% 6.05
175 1.34 1,30 0,79 3,43
217 9,16 0.87 1,03
253 1,16 .66 4.64 10,45
98 9.26 0.42 9.63
1345
WIS
88 3.43 1.48 0.44 5.35
1539
wt - 1,53 0.65 0.03 2,21
15 J 3.83 1.99 0.59 5.51
27 0.23 0,75 0,93
1933
BN LTS
4 M 1.47 0.57 2.0%
19 1 1.39 Ly 2.7} 5,47
- TUTAL 87.03 84.00 0.0l 249,09
X » 4,80
N =52

rrr—————— T T T Ty ———— —e— ian e e b ale e e ao s s e ————



il U1l

DATE L M ( 3 4 T
1958
20 M 0,2 8.2
26 M 0.7 0.6 6.6 1.9

3J 0.25 0.3 0.5%9

¢J G.62 ; .62
16J 0,24 0.41 3.24 3.89
13J . 4.26 2.77 1.3% 8,42
21 JL 8.57 0.3 9.11 10,07
22JL g.11 0.54 0.65
31 JL 0.09 .37 0.46

48 .96 0.9
128 it 0.1% 0.69% 0,85
1957 PR Py A

4.51 2,60 1.64 9.15
14 Ji. " 3.2% .29
23 A 1.44 6.3 3.23 £.97
328 . - 0.85 0.63
1556 ;

5 JL 1,08 1.5 3.03

$JL 0,22 D.42 0.64

" :

oM 1,87 1.535 .22

3Ju 0.23 ' .51 0,74
21 JL §,02 5.02

78 .60 0.73 £.33
14 8 9.63 1.06 2.75 4.44

2333

1J 16.83 ' 0.27 $17.10

17 A 0.35 0.33 £.49 1.17
1952 .

9 M 3.056 3.06
16 M 0,20 0.11 1.45 .75
25 M 0.75 0,75
213 é.12 4,72 12,04 22,83
283 0.89% 0.61 1,17 2,67
1551 '

9J 2.26 5,06 5,24 12,56
10J 0.48 0.27 g.12 0.89
173 1.91 0.17 2,08
21 J 1.33 1.28 2.%1 5.50
23J 3.72 2.35 3.37 9.44

Continued to next page




U - 1 Contiaucd:

DATE L M B T
253 0,33 0.46 9.79
1 JL 3.64 2,43 3,04 9,98
4JL 3.15 2.8¢ 1,43 7.42
10 JL 4.90 0.52 0.38 $.80
10 A 1.64 1.33 3.99 6,96
12 A 0,61 0.61
1s 1,57 1.41 1,67 4.45
28 6.61 3.79 4.43 14.83
43 0,04 0.19 9.23
1950 ‘ | i
27 M 3,22 0.86 1,09 $.17
163 0.70 0.70
193 1.21 0.45 1.75 3,41
10 JL 5.31 1,07 4,52 10,99
24 L 0.05 0.05
26 J1, 2,87 2.87
27 JL 0.44 0,67 0.13 1,24
5 A 9.93 0,06 10,04
6 A 3.47 3.47
25 A ©.33 0.34 0,67
148 0,21 ' 0.86 1,07
17 8 0.20 0.17 0,59 1.56
198 0.66 0.45 0,77 1.88
1949
T3 M 9.54 0.43 1.18 2.21
3 JL 6.82 1.64 0.83 3,29
21 A 0,36 0.54 0,27 .17
58 0,66 0,66
1943 .
“13d 1,94 1,94
14 €.51 0.94 0,33 5,83
1947 .
30J 2.59 1,13 3,72
21JL 0,73 1.85 1.15 3,73
22JL 0.34 0,77 1.46 2,57




U « 1 Continued:

DATE ;3 M H T
1946
31 A 0.63 0.63
1339
izd 1.51 0.58 0.17 2.26
133 3.13 3.13
223 0.68 .30 1.68 2.66
1933
24 M 0.86 1.55 2.41
25 M 1.06 .49 0.47 2.02
21JL 0.19 0.39 0.14 0.72
23 JL 0.29 0.29
14 8 0,11 0.49 0.30 0.81
1937
e 7 ) 0.45 0.70 G.74 1,89
17 JL 0.40 0,52 0.92
18 J1. 0.67 0.67
3 A 0,03 0.10 9.20 6.33
12 A 1.12 0.36 1.43 2.91
TOTAL 125.64 IYWE 55,86 286.253
X »3.53
N oesl




/. U-2
_DATE L M H T..
1953
10 JL 0.23 9,23
21 A 0.82 0.82
1956
_ 0.64 1.91 2,61
1935
5JL 114 3,45 3.84 8,45
26 JL 0.21 0.73 0.99 1,95
208 1.53 | 1.53
1954 . ,
16 A 2.94 2.47 5.1 8.52
1953 : .
T19d 0.490 1.95 2.35
292 0.40 0.57 . 1,07
217 0.21 0.61 0.82
18 JL 0,84 0,15 .99
13 JL 0.23 1,81 3.69 5,73
26 Ju 2.13 0.15 0.25 0,59
1A _ - 0.80 0.89
4 A 1.53 8,55 2,48
2352
213 0.97 0.18 1.15
1951
5J 0.32 0.32
13 0.28 .38
15 JL. 0.56 0.56
14 A 0.42 0.79 4.29 5.69
17 A 0.16 0.06 0.22
24 A 0.58 0.53
1950
23 3L 1.10 0.03 1.13

e TP T W ——



U « 2 Continued

DATE L M H T
1349
23 M 0.55 0.71 1,66 2.92
197 1.27 0.87 2.16
263 2.18 2.18
12 A 1,08 1.08
1948
153 1.05 1.93 3.14 6.12
13JL 1,78 0.79 0.89% 3,46
15 JL 0.85 1.84 2.15 4.84
17 JL 0,40 2.04 2.90 1.54
1A 2.69 1.46 0.63 4.78
1947
23J .21 2.21
25J 0.26 0,26
13JL 8.22 0,36 .15 0,73
23 JL 0.96 0.3% 1.35
1944
| et it
F | 0.52 .62 .23 1.37
3JL 1.15 1,15
5JL 0.12 0.12
3a 0,17 0.32 0.44 0.93
128 9.13 0.84 0.62 1.61
138 0,13 0.17 0.97 1.27
1933 .
RETRAaTS
25 d 0.65 §.27 1.92
30J 1,17 1.14 2.91 §.22
1533 ;
b
2JL 2.48 3.48 2.25 8.21
3JL 1.3% 1,36
10 JL 1.23 1.23
28 A 1.32 1.32
TOTAL 34,79 32,09 40,11 106,97
X=2.13
N =43
G i ot it e e S o
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