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THE STORED WATER OF STRATUS AND STRATOCUMULUS CLOUDS 
OVER THE UKRAINE IN THE COLD HALF OF THE YEAR 

by 

I. P. Polo vina 

The stored water of St-Sc cloud masses is cal¬ 
culated on the basis of their lifetime, thickeness, rate 
of transport, and average water content. The amount 
of precipitation that can be expected from these clouds 
is calculated on the assumption that the stored water 
will be completely precipitated. 

Data on the stored water of a cloud system are an important fac¬ 

tor in determining whether it is feasible to modify these clouds to ini¬ 

tiate precipitation. The amount of precipitation that can be produced by 

modifying the clouds can be calculated from these data. The possibility 

of modifying clouds to produce precipitation that will reach the ground 

depends on the basic characteristics of the clouds, viz., temperature, 

thickness, water content, and height of the cloud base above the ground. 

St and Sc are the principal objects of modification over the Ukraine in 

the cold half of the year (November-March). It has been shown in pub¬ 

lications of the Ukrainian Hydrometeorological Research Institute (M. F. 

Leonov, G. I. Perelet, G. F, Prikhot*ko) that although the stored water 

content may be very small at a given moment, the moisture carried by 

theje clouds can be precipitated and the amount of precipitation can be 

increased considerably over limited areas by appropriate choice of seed¬ 

ing strips, keeping in mind that St-Sc move at relatively high speeds 

The aforementioned St-Sc parameters were determined from the 

data of hourly obi ervations of clouds and other atmospheric phenomena 

made at the air weather stations in Khar'kov, Kiev, Odessa, and L'vov, 

from the results of aircraft and rawin soundings of the atmosphere at 

these points, and from the synoptic records of the Kiev Weather Bureau 

from 1955 through I960. 
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Preliminary analysis showed that errors had been made in de¬ 

termining cloud types by ground observations, especially at night. 

Therefore, the hourly observations could not be used directly to de¬ 

termine the lifetime of St and Sc clouds. To eliminate errors in the 

determination of cloud types, the data of cloud observations were ana¬ 

lyzed carefully with recourse to the data of aircraft soundings, obser¬ 

vations of cloud heights and precipitation, and synoptic charts. 

First, the St-Sc lifetimes for November-Kiarch were determined 

for each point (Khar'kov, Kiev, Odessa, and L'vov). Only those cases 

were considered where continuous cloud cover persisted for six hours 

or more, since the moisture storage in clouds is usually negligible for 

lifetimes shorter than six hours (table 1). Table 1 shows that in most 

cases the lifetime did not exceed 12 hours. On the average for the cold 

half of the year, the frequency of clouds with a lifetime of 6 to 12 hours 

is about 45%, with the exception of L'vov, where it reaches 54%. Clouds 

of this duration occur most frequently in February and March, less often 

in November. The absolute maximum lifetimes, in excess of 100 hours, 

occur in November and December. In December 1957, St-Sc existed 

over Khar'kov continuously for 297 hours. Although the frequency of 

St-Sc with a lifetime of 6 to 12 hours is about 50%, their contribution to 

the total duration is approximately 15-20%. Table 1 indicates that from 

the standpoint of duration, St-Sc are favorable for modification. Air¬ 

craft soundings, from which thickness, temperature, and height of the 

base above the ground could be determined, were matched to each cloud 

period. It should be noted that in the time span we examined, quite often 

soundings were made at 6 hour intervals rather than the normal twice- 

daily soundings. 

When extended periods with St-Sc are analysed, the problem of 

the representativeness of the individual ascents, i. e. , the problem of 

whether a temperature sounding is typical for a corresponding time in¬ 

terval, proved to be ambiguous. It is quite apparent that the representa¬ 

tiveness of each specific case is determined by the general nature of the 
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Table 1 

Frequency (%) of Different St-Sc Lifetimes in the 
Cold Half of the Year over the Ukraine 

Month 

January . . 
February . 
March1 • ' 
November 
December' 

Half year 

January . 
February 
March. . 
November 
December 

Half year 

January 
February . 
March. . . 
November. 
Decembe r- 

Half year 

January . . 
February . 
March1 • • 
November 
December' 

Half year 

Lifetime, hours 

6-12 13-24 25-3T, 37-48 49-60 >60 

Max. obs . 
lifetime 

of 
pe riods, 

hr. 

. 44,7 

. fiK.I 

. 50,0 

. 45,0 

. 01,7 

27,7 
15,0 
33,4 
27,3 
27,3 

51,1 20,1 

3,5 
H,5 
7.1 
7,<i 

C.7 

L'vo V 

8,5 
2,0 
7.1 
0,0 
2,0 

5.1 

4.3 
0,4 
2.4 
4.5 

3.0 

0.3 

0.0 
4,0 

4.4 

101 
58 
53 

110 
70 . 

. 44,4 
37,0 

. 48,9 

. 49,2 

. 36,8 

19,7 
28,1 
33.4 
25.5 
24.5 

43,5 25,8 

Odessa 
18,0 
15.2 
2.2 

10,0 
14.3 

8.2 
8.7 
6.7 
5.1 
4.1 

4.9 
4.4 
6.7 
1.7 
8.1 

12,3 6,5 5,0 

4.8 
6,6 
2.2 

6.9 

113 
101 
77 

186 
134 

. 39.5 

. 54,0 

. 52,8 

. 35,1 

. 45,3 

25.4 
25,8 
23.5 
32,4 
20,3 

44,5 25,8 

14.3 
9.3 

12.8 
10,9 
9.4 

11.3 

Kiev 
8.0 
37 

2,8 
4,6 

3,9 

3.2 
1.8 
3.6 
8,1 
6.3 

4.8 

9.6 
5.4 
7.3 

10.7 

9,7 

146 
100 
77 

128 
153 

. 40,0 
. 45,0 
. 62,5 
. 37,2 
. 41,7 

33.8 
25,0 
21.8 
28,8 
10,6 

45,2 25,7 

Khar*kov 
13,8 
15,0 
9.4 

10,2 
16,6 

6.3 
6,8 
6,7 

5,0 
37 

3,4 
8.3 

13,0 6.2 4,0 

1,2 
6.7 

13,6 
10.1 

5,9 

75 
79 
44 

113 
297 

Number 
of 

cases 
( periods ) 

47 
47 
42 
66 
51 

253 

61 
46 
45 
59 
49 

260 

63 
54 
55 
74 
64 

310 

80 
60 
64 
59 
60 

323 

development of meteorological processes, but even under specific con¬ 

ditions, the degree of change of the individual cloud characteristics dif¬ 

fers. The base of the cloud experiences especially strong fluctuations 

[ 3], Therefore, when there were adequate sounding data for the indi¬ 

vidual periods, the representativeness of each ascent was determined 
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primarily by the fluctuation of the base, which results in a change in 

the cloud thickness. The height of the cloud base was taken from the 

results of hourly pibal observations. On the average, one ascent was 

enough to determine the cloud characteristics for a period of 8 to 10 

hrs. when the aerological data were available. Data on the height of 

the base, the thickness, and the temperature were taken from the air¬ 

craft sounding data in 75% of the cases and from radiosonle observa¬ 

tions in 25% of the cases. We know that St-Sc are mainly found below 

inversion layers [ 1, 2, 4]. This circumstance was used to determine 

the cloud tops from radiosonde data. Since direct measurements of 

liquid-water content were not available in most cases, the stored wate: 

was calculated from the mean liquid-water content values of St-Sc as a 

function of the thickness and temperature as given m [ o . ^ basi, 

of temperature, the clouds were classified as supercooled (if the tem¬ 

perature at the top was , -4. 0°) and warm (if the temperature at the 

top was > -4. 0 ). This division was made because dry ice is quite an 

effective seeding agent for initiating artificial precipitation when the 
temperature is s -4. 0°. 

The relation of the cloud thickness to the height of the base is 

the major factor that determines whether the precipitation will reach 

the ground. The cloud thickness determines the potential storage of 

moisture that can participate in the formation of precipitation and the 

•i« of the artificially induced precipitation elements, while the height 

of the base determines the probability that the precipitation will evapo. 

rat. m the air below the cloud. This relationship, which can be called 

the criterion of suitability of St-Sc for the initiation of artificial precip¬ 

itation, ha. not yet been established. It can be taken as an approxima¬ 

tion that artificially produced precipitation will reach the ground if the 

cloud is more than 300 m thick and it. base is not more than 1000 m 
above the earth's surface. 

Allowing for the roughness of the criterion and the fact that the 

result, presented may prove useful for other purposes, all further cal¬ 

culation. will be made separately 1) for all clouds, selected a. mentione, 
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above, 2) for the same clouds, but with the temperature s -4. 0° (su¬ 

percooled), and 3) for supercooled clouds which conform to the re¬ 

quirements of the criterion. 

In table 2 the average and, in parentheses, the maximum and 

minimum duration of St-Sc at each of the stations examined is given 

for each month of the cold half of the year. The contribution of in¬ 

dividual cloud characteristics to the reduction of the number of hours 

with clouds suitable for modification can be determined by comparing 

the data of columns 2-4. Table 2 shows that the temperature and cri¬ 

terion limitations successively reduce the number of hours with clouds 

suitable for modification. At all stations, the maximum numoer of 

Table 2 

Lifetime (in hours) of St—Sc with Various Characteristics 

L'vov. 
Odessa . 
Kiev 
Khar'ko V 

ICO (255—124) 
212 (.(41-05) 
274 (437-1 K|) 
280 (322-208) 

January 
1.33 ( 177— 70) 
1 11 (230-:1.5) 
IHli (370-108) 
105 ( 251-130) 

82 (101-01) 
38 (02-0) 

¡03 (132-71) 
100 (120-79) 

L'vov. 
Odessa . 
Kiev. 
Khar'kov • • 

117 (258-57) 
188 (278-10.() 
150 (225 -30) 
214 (315-14) 

February 
90 (227-27) 
72 (174-32) 
74 (180-31) 

130 ( 233-14) 

40 (96-19) 
42 (103-20) 
50 (115-14) 
72 (116-0) 

L'vov . 
Odessa ! 
Kiev 
Khar 'ko v 

115 (174 -27) 
132 (215-14) 
175 (277-GO) 
141 (220-52) 

March 
08 (116-16) 
08 (130-28) 
93 (154-47) 
93 (173-34) 

20 (54- 0) 
43 (102-14) 
40 (108-14) 
48 (63-21) 

L'vov. 
Odessa . 
Kiev . . 
Khar'kov 

257 (386-107) 
250 ( 302-103) 
329 (412-243) 
208 (440-181) 

November 
67 (161-23) 
53 (112-8) 

124 (215-72) 
94 (120-50) 

40 (112-12) 
22 (59-0) 
58 (96-18) 
54 ( 08-.30) 

L'vov. . 
Odessa 
Kiev 
Khar'kov 

124 (188-51) 
247 (335—192) 
.307 (350-201) 
330 (490—148) 

December 
62 (110-13) 
64 (114-0) 

133 (210-07) 
122 (348-51) 

20 (44-9) 
23 (44-0) 
69 (101 51) 
81 (2.35-13) 
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hoirs with St-Sc occurred, on the average, in November-December 

«d the minimum occurred in February-March. February and March 

Show particularly sharp annual fluctuations in the number of hours with 

clouds. For example, in Khar-kov, there were clouds for only 14 hours 

tn February 1956, although the average number of hours with clouds dur¬ 

ing the six year period wan 214. At all stations, January had the greatest 

number of hours with clnds that met the criterion, via. , 60 hours in the 

southwestern regions of the Ukraine, 80 hours in the western regions 

and more than 100 hours in the northern and eastern regions. The life- 

tmie of these clouds during November-December is about 20 hours in 

the southwestern regions. 20 to 40 hours in the western regions, and 

50 to 80 hours in the northern and eastern regions. The lifetime in 

these regions during February and March is 40, 30 to 40, and 50 to 70 

hours, respectively. The data of table 2 show large annual fluctuations 

of the number of hours with suitable clouds as well as the possibility 

that such opportunities for modification will not exist at all. This lat¬ 

ter situation is most probable in the southwestern regions of the Ukraine. 

For other kinds of calculation, in particular, for planning modi¬ 

fication operations, i, Is of interest to have data on the frequency of 

durât,ons of clouds suitable for the initiation of precipitation (table 3). 

Table 3 shows that over all stations the duration of clouds that 

meet the criterion and have a temperature s -4. 0° does not exceed 12 

ours most cases. Roughly 12% 0f the clouds that meet the criterion 

last more than 24 hours, but, during the period under consideration 

somewhat more than 3« of the total number of hours have clouds su’it- 

a e for the initiation of precipitation. The maximum duration of these 

clouds ,s 60 hours in Odessa and 87 hours in Khar'kov. 

In . Idition to the characteristics examined, data on the transport 

velocity of clouds is meded for calculating the storage of water. These 

ata were obtained from observations of pilot balloons with a radar re¬ 

flector: 2610 ascents were used in all. I„ addition, the average velocity 

or the entire layer at clouds was determined. Data on the rate of trans¬ 

port of different groups of St-Sc in the cold half of the year over the 
Ukraine are given in table 4. 
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Table 3 

Frequency (%) of Different Lifetimes of St-Sc 
Suitable for Modification 

Cloud 

Characteristic 

Duration, Hours Max. 
Dura¬ 
tion, 

Hours 

i 
0—12 j 13-21 

i 

25-36 37-48 49—60 >60 

No. of 
Cases 

( Periods ) 

Supercooled 
Meet Crite rion 

Supercooled 
Meet Criterion 

Supercooled 

Meet Criterion 

Supercooled 
Meet Criterion 

r»5 0 
GI.O 

45,4 
63,3 

55,0 
62,0 

.50,8 
50.8 

.30,0 
25,3 

L'vov 

7,0 
0,9 

3.5 
3,4 

Odessa 
32,7 
24,0 

11.« 

10.1 

24,8 
26,0 

Kiev 

«.6 
7.8 

5.0 
1.3 

■r>,l 
1.4 

Khar'kov 
28.7 
28.8 

11,3 
«.I 

4,6 
2.0 

2.1 
3.4 

2.5 

2.5 
1.4 

2.0 

2.1 

1.7 
1.3 

4,0 
1.4 

2.6 
1.3 

78 
60 

71 
71 

06 
80 

08 
87 

142 
87 

110 
79 

108 
142 

195 
149 

In analyzing table 4, one first notes that the frequency of the rates 

of transport is remarkabley similar for all gradations taken for all groups 

Table 4 

Frequency (%) of Rates of Transport of St-Sc in the Cold 
Half of the Year over the Ukraine 

1-2 

Velocity range, m/sec 

3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 

Av. 
vel. , 
m/sec 

No. of 
cases 

All clouds 

4,4 I 14,11 24,0| 19,8( 14,4( 9.7 I 5,6 | 4,6 (2.1 | 1,0 | 0.3 | 8.0 | 2610 

Supercooled clouds 

3,9 I 13,3( 23,8( 21,4( 15,8) 9,7 | 5,7 | 3,6 | 1,6 | 0,9 | 0,3 | 7,9 | 1259 

Clouds that meet criterion 

3,3 I 12,7( 22,11 21,ii| 15,71 10,7 | 6,8 | 4,1 | 1,7 | 0,9 | 0,2 | 8,1 ( Cfii 

J 



of clouds. For St-Sc, the rate of transport ranges from 1 to 22 m/sec 

(from 3 or 4 to 80 km/hr), the average is 8 m/sec, while 5 to 8 m/sec 

is most often observed (44%), and in 40% of the cases it exceeded 8 m/¡ sec. 

Figure 1. Frequency of wind directions in St-Sc cloud 
layers in the cold half of the year. 

a) L*vov; b) Odessa; c ) Kiev; d) Khar'ko v. 1. All 
clouds; 2. Clouds meeting criterion. 

In connection with the problem under consideration, data on the 

direction of cloud transport are of great value for subsequent calcula¬ 

tions. Figure 1 shows the frequency of the direction of transport of 

all clouds and of clouds that meet the criterion, for all stations. Over 

L'vov, St-5c move mainly from the west and northwest (23. 6 and 18.1% 

of the cases, respectively) and from the southeast (19. 2%). For the 

clouds that meet the criterion, the frequency of movement from the 

northwest increases to 26, 4%, and from the west and southwest it 



-9- 

decreases to 16. 8 and 15. 2%, respectively. Over Odessa, in general, 

the direction of movement of all clouds has about the same probability 

(17.4, 16.2, and 16.8% from the north, east, and south, respectively), 

while the probabilities for clouds that meet the criterion are 27.2, 

21.8, and 16. 4%,respectively from the north, northeast, and east. 

Over Kiev, the clouds most often move from the south (22. 5%) and 

northwest (17.2%), while those clouds that are suitable for modifica¬ 

tion move most often from the northwest (26.1%). The frequency of 

the direction of movement of clouds over Khar»kov is almost the same 

for all directions (14 to 19%), except from the north, northeast, and 

east. Clouds suitable for modification move mainly from the west 

(20.7%), northwest (16. 7%), and southeast (16.1%). Thus, clouds that 

are suitable for modification move from the west and northwest or 

from the southeast, i. e., from two nearly opposite directions, over a 

large part of the Ukraine, excepting the southwestern regions. 

The data on the storage of water in clouds at any given time, their 

duration, and the rates of transport were used to calculate the amount 

of moisture contained in each of the clouds massifs by the following re¬ 

lationship: 

Q=3,6.10-V>i/t, 

where O is the total amount of liquid-droplet moisture that is transported 

across one meter of surface perpendicular to the flow (tons); P is the 

water storage at any given time in a cloud layer (g/m’ ); v is the rate of 

transport of the clouds (m/sec); and t is the lifetime of the clouds over 

a station (hours). 

Table 5 gives the results of calculation of the stored water of all 

the clouds and of those clouds that meet the criterion. On the average, 

the greatest amount of moisture is transported in November-December 

(Kiev and Khar'kov) and in November-January (L'vov and Odessa). The 

greatest amount of moisture is stored in warm clouds during this period, 

and in Odessa during the remaining months as well. The maximum amount 

A 
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of moisture in clouds that are suitable for modification is transported 

over all stations in January. 

ship 

The possible precipitation content was calculated by the relation- 

/? = 
p{' COS at • 10-3 

/ 
(2) 

where a is an angle less than 45° to the prevailing direction of cloud 

movement and f is the length (km) of the zone containing the stored 

water. 

Formulas (1) and (2) were proposed by M. P. Leonov, G. I. 

Perelet, and G. F. Prikhot'ko. 

In converting water storage into precipitation, it was arbitrarily 

assumed that all the moisture reached the ground and was evenly dis¬ 

tributed over a 50 km strip in the prevailing direction of cloud movement. 

Table 6 gives, for each station, the average, maximum, and min¬ 

imum (in parentheses) precipitation yield on the assumption that all the 

stored water transported by the St-Sc was precipitated. The amount of 

precipitation thus calculated is given for all clouds and for clouds that 

meet the criterion. 

For comparison, these precipitation amounts are expressed in 

percentages of the corresponding long-range average [ see table 6]. 

Table 6 shows that, at all stations, the maximum amount of precipitation 

that can be obtained when all St-Sc are precipitated occurs in November 

(8 to 16 mm), the minimum in March (4 to 5 mm). The total amount of 

precipitation for the entire half year is 25 mm in the western regions 

and 55 mm in the northern regions of the Ukraine, which is 16 to 26% 

of the norm. 

Of greatest interest are the data on the possible amount of preci¬ 

pitation from clouds which meet the criterion, i. e. , that precipitation 

which can be obtained at present by dry-ice modification of St-Sc. In 

limited areas, on the average, from 1.4 mm in November-December 
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Table 5 

Amount of Li quid-Droplet Moisture Transported by St-Sc in the Cold 
Half of the Year over the Ukraine (tons/? i) 

January . 
February 
March • • 
November 
December 

Mr> 
22» 
200 
410 
222 

L'vov 
171 
l(i() 
I or, 
120 
10» 

122.r, 
-117 
31.1 
.W 
370 

381 
424 
220 
221 
253 

101 
35 
HR 

277 
52 

82 
21 
12 
4» 
07 

January 
February 
March . ., 
November 
December 

570 
373 
310 
403 
485 

Od' ssa 
270 
107 
118 

■I» 
130 

KOI 
071 
755 
780 
700 

400 
311 
330 
135 
218 

120 
01 
78 

247 
380 

40 
40 
.50 
0 

00 

January 
February 
March. . 
No vember 
December 

739 
562 
379 

1072 
875 

Kiev 
305 
2X0 
210 
301 
332 

till 
808 
037 

1024 
1402 

081 
527 
380 
570 
521 

427 
254 
127 
749 
544 

317 
47 
87 

140 
206 

January 
February 
March. 
November 
December 

774 
490 
333 
841 
825 

Khar'kov 
110 

321 
171 
.-507 
:t08 

073 
1145 
70.5 

1207 
1082 

542 
593 
205 
020 
733 

525 
10 
53 

408 
300 

237 
10 
45 

113 
51 

to 6.1 mm of precipitation in January or from 4 to 22% of the long-range 

average [ norm] can be obtained in the western regions of the Ukraine 

from the precipitation of the stored water of St-Sc. From 0. 8 to 3.1 mm, 

respectively, are obtained in southern regions, which is 3 to 13% of the 

norm. In the northern and eastern regions of the Ukraine, the amount 

of precipitation from St-Sc in March, on the average, is 2 to 3 mm and 

in January about 6 mm, or 7 to 18% of the norm. The average amount 

of precipitation for the cold half of the year is 8 mm in the southern re¬ 

gions, 14 mm in the western, and about 20 mm in the northern and eastern 
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Table 6 

Amount of Precipitation (mm) from St-Sc Given Total 
Precipitation of the Stored Water in a 50-km Zone 

Station All clouds 
Clouds that 

meet 
criterion 

% of Norm 
All 

clouds 
Clouds that 

meet 
criterion 

L'vov 
Odessa . 
Kiev • • 
Khar'kov 

7.1 ('JO, I - 2.1) 
7.H (13.11-1.r, 

11.1 (17.1-((.0 
11,5 (13,7-8,3 

January 
0.1 
3.1 
5.7 
0.0 

(10,2-1.5) 
(5,0-0.0) 

(10.3-3,1) 
(8,2-3,2) 

25 
37 
29 
34 

22 
13 
15 
18 

L'vov 
Odessa. . 
Kiev • • • 
Khar'kov 

3.0 
0.0 
«.I 
7.9 

February 
(0.0—0,0) 

(10.3-1.5) 
(13.1-3.5) 
(18.1-0.1) 

2,11 
1.3 
3,2 
4.0 

(5,0-0.5) 
2,0- 0.3) 

(7.5-0,5) 
(10.2-0.0) 

L'vov 
Odessa. 
Kiev .....! 
Khar'kov. 

March 
3.7 
5.3 
5.4 
4.9 

(0.7-1.5) 
(13.2-1.2) 
(8.8-1.4) 
(0.0-0.8) 

1.9 
2,1 
2.9 
2.4 

(4.0-0.0) 
(5.2-0.0) 
(5,8-0.8) 
(4.2-0,4) 

1.1 
35 
23 
30 

11 
20 
12 
15 

10 
8 
9 

18 

5 
10 
7 
8 

L'vov 
Odessa 
Kiev • • 
Khar'kov 

Novembe r 
7.0 (1).3-4.3) 
8.7 (12.1-4.4) 

10.3 (23.7-11.0) 
12,8 (20,0--7.3) 

1.0 (2.0-0.0) 
0,7 (1,7-0,0) 
‘¡.I (7.5-1.0) 
4.0 (0.f-1.7) 

L'vov 
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regions of the Ukraine, or 7 to 13% of the norm. In some years sharp 

deviations from the possible average amount of induced precipitation 

are observed. In almost all months of the season, with the exception 

of January, for the northern and eastern regions of the Ukraine, cases 

are probable where the conditions for artificial initiation of precipitation 

are completely absent and the possible precipitation yield is 1 to 2% of 

the norm. 
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On the basis of the investigation of the water storage and other 

characteristics of St-Sc in the cold half of the year over the Ukraine, 

and the calculation by these data of the potential amounts of artificially 

induced precipitation, the following conclusions can be drawn. 

1. During the period from November to March, the basic char¬ 

acteristics of St-Sc over the Ukraine make them suitable for dry-ice 

modification. On the average, the maximum number of hours (250 to 

300) with St-Sc is in November-December at all stations, but for clouds 

that are suitable for modification the maximum number of hours is in 

January (60 hours in the southwestern and northern regions and 100 

hours in the northeastern regions of the Ukraine). 

2. The greatest amount of moisture in the northern and eastern 

region, comes in November-D, rember, in the southwestern and western 

regions, in November-January. The largest amounts of stored water 

are contained in warm clouds at this time, and in the southwestern re- 

gions, during the remaining months as well. 

3. When the stored water of St-Sc is fully precipitated, the po¬ 

tential amount of precipitation varies from 1.4 to 6.1 mm for individual 

months in the western regions, 0. 7 to 3.1 mm in the southern regions, 

and 2.4 to 6. 0 mm in the northern and eastern regions. The average 

amount of precipitation in the cold half of the year is 8 mm in the south. 

ern regions, 14 mm in the western regions, and about 20 mm in the 

northern and eastern regions of the Ukraine, or 7 to 13% of the norm. 

A 
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