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USSR CLIMATE HANDBOOK

No. 27

Kamchatskaya Oblast'

Part 1. Solar Radiation, Radiation Balance and Sunshine

Table II.

rpII i i V V I V*II IX X '

64 -3. 4 3  '52.5 13.35 O.S2 0.5,2 0.69 1.04 2.0n2 4.5) .; -
i4113.40 . . ) 71 0_5, 0.61 0.94 C.51 I5 ! 7 .2 0 1 3 5(-) I . S5 1 1 .03 I  ) 6 -I o..-0 0 . O .S 3 1 1 .4 4 2 .6 0 S.,( .9 0

1.55 o.2 0.55 0.44 0.4S 0.74 :26 2.20 4.2t 6.0
4.00 2.3.5 0 0 0.4 0.7 0.64 . 1.. 32 4.70
3.20 2.001 . . 0.40 0.30 0.35 0..54 0.3 1.60 .Go 3.60

KEY: (1) Coefficient k. (2) Latitude, degrees.

Table III. Light equivalent of total radiation under a clear sky
in kiloluxes per 1 cal/cm2 -min.

Qt bI, Cura co.:m:. rpa: ______________

62 566± 5 68 4 70 -3 71 3 71 _ 3 72 2 72 - 2

KEY: (1) Sun's elevation, degrees.
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.. grass cover, Korf station - on a marine sand bar with sparse grass.

The solar radiation input is determined primarily by an astronomic factor

the length of the day and the sun's elevation.

The solar radiation that hits the Earth's surface is one of the basic

climate-generating factors. It, in turn, greatly depends on the atmospheric

ci:culation (manifested by cloud cover and atmospheric transparency) a!d tho

characteristics of the underlying surface (altitude above sea level, obscuration

of the horizon, surface alhedo).

The overall character of the circulation processes in the Kamchatka Oblast'

is determined by its geographic position (the territory in question is located

in the latitude zone between 65 and 510 NL). Its proximity to the cold Asiatic

continent and the presence of large water surfaces cause monsoon circulation.

The annual input of direct solar radiation on a horizontal surface tinder a

clear sky (i.e., the potential influx) is 105 kcal/cm 2 in the north (Korf sta-

Jion), increasing to 123 kcal/cm 2 toward the south. The annual amount of dis-

persed radiation under a cloudless (clear) sky is 27-28 kcal/cm 2 .

The extensive cloud cover characteristic of the entire territory reduces

the direct solar radiation influx in most of the regions to 65-75% of the poten-

tial level, while it increases the dispersed radiation to 65-100%. As a result,

under actual cloud cover conditions, the total annual radiation input fluctuates

within 84-95 kcal/cm2 , primarily increasing from north to south. The percentage

of dispersed radiation is 50-60% for the majority of the territory. Since the

decrease in direct solar radiation because of the cloud cover will be signifi-

cantly greater on the south shore of Kamchatka (the Lopatka Cape region), as

well as for the Komandorskiy Islands, the above data cannot be used to describe

these regions.

The percentage of direct radiation (and, accordingly, dispersed) of tbh

total radiation varies throughout the year (Table IV). In the northern and

central regicns of Kamchatka, the percentage of direct solar radiation during

the period froun November to February is low, 15-40%.
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Table IV. Ratio of monthly amounts of direct radiation

to total radiation (%).

CTaHuwH(i) I1I INI IV V VI VII VIII IX N XI XI
__ __ __ _ __ __ _ __ __ _ __ __ _ I I _ _ _ _

[. . . . .. 3 K
o . . ..... .. 30 38 43 43 46 47 44 46 49 49 .29 17

.ISa4.. 3........... . . 31 42 38 41 43 44 46 42 48 J5 27
eTponas.oBcK, ropoa 11 . . . 35 44 50 51 47 49 47 51 52 55 48 45

KEY: (1) Station. (2) Korf. (3) Klyuchi. (4) Petropavlovsk, city II.

It increases iii the regions further south (Petropavlovsk-Kamchatskiy),

being equal to 35-50%. The percentage of direct radiation in the total flux

over the territory varies little from April to October, being equal to 40-55%.

In the annual variation, the maximum of the monthly amounts of total and

direct radiation hitting a horizontal surface occurs in June-May (9-12 Kcal/cm 2

- total radiation, 6-6.5 kcal/cm2 - direct radiation). The minimium radiation

input is observed in December: in the southern part of the territory, the total

radiation per month is 2.0 kcal/cm, decreasing in the north to 0.6 kcal/cm 2

(Korf station).

Table V. Extreme amounts of total radiation over
seven-year period (kcal/cm2.month).

CT3ul I II VI VII Vill IX N X

.. . 3KC 1.3!3 9. 4 2.3 15. 1,15.5 14.2i 12.51 7.61 7
". 8K 3 )Z 4110.6i1l.8 i2.01 9.61 7.3' 6 . 11,2i f.6

N .aKc(1 )4.6' 9.7 14.4'16.3:16.3 17 o 13.310. 5 2.7 1.4
3.erpona.o2cK, ' ,I3.0 P 9. .5l.0 .2 -.6 '

o II . . Y aKc.& .7 5.8 9.-, 12.2136 (.2 13.91 12. K! 9.616.1 3,1
M% oi.) 1.9 3 .7'7.7 9. 11 II. 2.u II.31 9.2 >614.2 2.I I , ; I

KEY: (I) Station. (2) Korf. (3) Klyuchi. (4) Petropavlovsk,

city II. (5) Max. (6) Min.

In this case, the amount of direct radiation is 0.9 kcal/cm 2 in the south.

This amount decreases northward, already being equal to 0.1 kcal/cm 2 at the Korf
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station, and decreasing to zero further north. The annual variation of the

direct and total radiation is characterized by an abrupt increase in the monthly

amounts from February to March because of the increase in the sun's elevation

and the lengLh of the day.

Depending on the cloud cover, during certain years the ratio of the direct

and dispersed radiation and overall total radiation input can differ greatly

from the average values indicated above and given in the handbook tables. Thus,

the difference between the maximum and minimum monthly total radiation input in

the summertime can reach 4-5 kcal/cm2 -months (Table V).

These differences in the dispersed radiation are 1-2 kcal/cm 2 , and they are

greater for direct solar radiation than for the total radiation (4-6 kcal/cm 2 ).

There is a shift in the maximum direct and total radiation from May and

June to July or even August because of the fluctuation of the radiation input

during certain years.

W'hen it reaches the Earth's surface, solar radiation (direct and dispersed)

is absorbed by it to a given degree, depending on the surface albedo. The albedo

of the natural surfaces occurring in the territory in question is extremely

varied, fluctuating in the summertime from 10 to 25%.

The albedo changes somewhat during the warm part of the year, increasing up

to September as a rule for most surfaces (when the grass cover and the tree tops

turn yellow).

During the period when snow covers the ground (December-March), the albedo

is steady and varies little over the territory in the open areas. However,

considering the populated area, the albedo varies from 35-40% to 40-70% on the

whole for the region. At the beginning of winter, the average albedo of the

snow cover is 40-70*, although it increases to 70-80% in January-February. In

the spring and autumn months, the values of the albedo vary greatly over the

territory and through time (from day to day), primarily because of the presence

or absence of snow cover and its condition. The first snow cover appears in

October in the north, and at the beginning of November in the south. A stable
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snow cover forms in November. Accordingly, the average monthly albedo in Octo-

ber is 34% in the north (Korf), and 25% in the south (Petropavlovsk, city II).

In March, the average monthly albedo decreases somewhat from February (because

of snow packing) in the southern regions, heing equal to 50-60%. The albedo only

decreases in April in the northern and central regions. The continuous snow

cover is disrupted at the beginning of May over mo.t of the territory, although

it i present at the end of May in the north. The snow cover disappears com-

pletely aftcr 5-10 days. Consequently, the average monthly albedo of the actual

surface in May is much lower than in April, being 20-40%.

The albedo can differ greatly from the average values given above during

certain years. Therefore, the values of the absorbed radiation fluctuate from

year to year both because of the variation in the radiation input, and because

of the variation iri the surface reflection characteristics. Table VI shows the

maximum and minimum monthly amounts of absorbed radiation observed during a 6 7-

year period.

Table VI. Extreme amounts of absorbed radiation (kcal/cm2.month).

i I V II !
C T 3m . I ?1 5 11 1 i 1 V V I V 11 V i l i X X 1 X 11

Ma K C 0.30.8 1. 7 . ) 10. 7 3. 11. 4f 9. 01 6.1 ) 0.29 (1.3
.M,. . 1 i 1.4 13 1 3 .1 I0'1.4 '0
M )0. 10 . 1.1 ' 2 1 . .7.G. ! ( ,
M m .() 1. 2 . 1 " ' . 7 .4'2.9, 7 ,4..... 0 .7jl . I ... >o, 0 GQi

evYJ7a.109C K,I
M K . 0 . 4.1 IX.8 1. 21 13.0! 11.(1 10) 17. 74.

Mc () 0 6 0 2.814 61 9.8, 9.91 .6 .1 . I .1 1

VEY: (1) Station. \(2) Korf. (3) Klyuch. (4) Petropavlovsk,
city 11. (5) Max. (6) Min.

For the year overall, the actual surface reflects from 30 to 40% of the ar-

riving short-wave radiation in the territory in question. The effective emission

is around 310% of the total radiation. Thus, 30-40% of the total radiation goes

into the radiation balance in most of the territory, In absolute values, the

annual radiation balance is 23 kcal/cm 2 in the north (Korf) , with the amounts

increasing to the south, being 35-36 kcal/cm2 .
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The period with a positive radiation balance lasts six-seven months in the

north and seven-eight months in the south. On the average, the radiation bal-

ance changes from negative to positive during the first ten days of March in the

south and at thr. beginning of April in the north. In the fall, the sign of the

radiation bal. ,ce changes during the second ten days of October in the north and

at the beginning of November in the south. The maximum total radiation balance

in the northern and central regioas of Kamchatka occurs in June, being 7.8-8.2

kcaL/cm 2 -month, while it occurs in May in the vicinity of the city of Petropav-

lovsk-Kamchatka, being 8.0 kcal/cm2 -month. The radiation balance is rather large

from May to July in the south and central regions, and during June-July in the

northern regions - it is not more than 1 kcal/cm 2 .month different from the maxi-

mum values. During these months, 55-60% of the monthly amount of the total

radiation goes to the radiation balance. in the fall, the radiation balance

percentage decreases as the solar radiation input decreases. Thus, in September

it is 40-50%. Because of the increase in the surface albedo and the further

decrease in the total radiation, there is an abrupt change in the ratio of the

monthly sums of the balance in October - for most parts of the territory, it is

a total of 15-20% of the entire short-wave radiation input, while the balance is

equal to zero in the north (Korf station). The highest negative radiation bal-

arce occurs in December (-1.4-1.5 kcal/cm2 -month at the Korf and Petropavlovsk,

city ,I stations), while it is somewhat higher at the Klvuchi station (-0.9

kcal/cm2 month). The average radiation balance of the territory throughout the

period when it is negative is -3-4 kcal/cm 2, and even in the north (Korf) it

does not exceed -6 kcal/cm2 .

During certain years and months, deviations from the above radiation bal-

ance conditions can occur because of the combination of the total radiation, the

effective emission (determined primarily by the cloud cover) and the surface

albedo. The maximum radiation balances can exceed the values indicated above,

reaching 9-10 kcal/cm 2 -month in June. The minimum radiation balances can reach

-1.2-2.0 kcal/cmz-month in December and January in the southern as well as the

northern part of the territory.

The radiation balance can pass through zero in the fall and spring depend-

ing on how long the snow cover remains on. Table VII gives the maximum and
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minimum radiation halances during the observation period of this element at. the

stations.

Table VII. Maximum and minimum amounts of radiation balance (kcal/cm2 month)

II X V V \ I \ Vii Vi \ X \

( • . a -3  - -. 4 -- .3 0.9 7.3 8 9 q.0} C " ,.> , . . . V . -,  -_ [ " 3 1 7 . , 39.{ ' 4 -- .5 -

-0.. 2. 1 ., 4 *9 7 4 . 1" -1
• 1 i I-2 ( :il. --P 2.7 , 7.v 7.3 6 , 5 3 i ' -

KEY! (1) Station. (2) Korf. (3) Klyuchi. (4) Petropavlovsk,

city II. (5) Max. (6) min

The diurnal variation of solar radiation and the radiation balance is

determined primarily by the variation in the sun's elevation throughout the day.

Therefore, the maximum solar radiation when clouds are present or under a clear

sky is observed at noon. Along with this, the diurnal variation in radiation

affects the transparency of the atmosphere, which is clearly evident when the

sky is clear. In the summertime, the atmosphere at the Korf and Klyuchi stations

is more transparent during the first half of the day than the second because of

the increased dust content of the atmosphere (caused by the development of con-

vection) and the higher absolute humidity in the second half of the day. Because

of the effect of urban conditions, the transparency in Petropavlovsk is lower

during the first half of the day than the second in the winter and in April.

During these months, the variation in radiation during the day is asymmetric

relative to midday,

In the winter, the average atmospheric transparency coefficient over the

territory fluctuates within 0.80-0.82, while the atmospheric transparency is

lower in the summer because of the increased humidity and dust content of the

atmosphere. being 0.75-0 77 (Table VII)
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Table VIII. Atmospheric transparency coefficients P2
(calculated for mass 2 with a solar constant of 1-98).

V V11 VI'i '\
(7,.

'TICK,

. .. .. . . . .... . . .,. I" '77 H77*'...

79 o 7 o.7 1 i-) 7 ,

SE (1) Station. (2) Korf. (3) Klvuchi. (4) Petropavlovsk, city I.

. maxi.I:vn :alues of direct solar radiation hitting a perpendicular sur-

face v.eraged over tte observation period with average transparency vary from

1_1 to 1.33 cal.cm -min for the territor, in question. These radiation values

are tvpical of the spring months, when high transparency is combined with high

elevations of the sun. as well as in the summer when the sun is the highest. On

certain Cavs when the atmospheric transparency is exceptionally good, the direct

radiation falling on a perpundicular surface at ground level can reach 1.40-1.46

cal./cm- min.

The minimum values of direct radiation are observed in December becal'se cf

the low elevation of the sun: at noon they vary over the territory from north to

so;t.h from 0.72 cal/cm 2 -inin (Korf station) to 1.04 cal/cm1-min (Petropavlovsk,

city 11 station).

r> diurn:a l 'araoion of t1e total radiation under a clear sky is generally

a:metc relative to midda;, since compensation bv dispersed radiation

,)cccrs to a certain extent. The ma:-:imum intensity of the total radiation for

'-ne avera.' i at.iospheric transparency observed at midday in June increases from

c c/ C m2-min to 1.28 cal/cm 2 -min from north to south.

per -rtage of d1ispersed radiation in the total radiation under a clear

vo., l; 11- at midday in he stnimjrer and 25-0% in the winter. Under

, ,, in t , ''o,,,ner 6_-O. of t ' total ridiation goes to the radia-

,.!?, ] , '.: t 2or~ ; 'Kc, to ] .- -)., i cac:i,, -min in absolute values for



a grass-covered surface. These are the maximum values of the average monthly

intensities of the balance of a grass-covered surface in the region in question.

In the wi- er, the average monthly radiation balance is negative in the daytime

in the northern regions (Korf station), while during the hours around noon, the

radiation balance in the regions around the Klyuchi and Petropavlovsk stations

is positive throughout the year around midday. The sign of the balance in the

diLrlnaL variation changes from negative to positive after sunrise (at an eleva-

tion of around 70) and from positive to negative before sunset (at an elevation

of 9-103). The intensity of the radiation balance in the nighttime under a clear

sky, i.e under the most favorable conditions for emission (cooling o-f), is

-0.06, -0 08 cal,/cm 2 
.in in the wintertime for the costal regions, while ft is

somewhat higher (-0.04, -0.06 cal/cm 2 -min) fo: the more continental regions. It

is someuha lower (-0.07-0.10 cal/cm 2 -min) almost everywhere in "-he summer; this

goes along with the higher actual surface temperature in the summer months.

The cloud cover lowers the intensity of the direct solar and total radia-

tion and the radiation balance while increasing the dispersed radiation.

There are two maximums in the a.nual variation of the intensity of direct

radiation failing on a perpendicular surface under average conditions of cloud

cover:-- in February-March, when the intensity fluctuates from 0.56 to 0.66

cal/cm2 m in over the territory, and in August-September, when the intensity

f uctuates from 0._47 to 0.60 cal/cm 2-min, i e. , during the months when . high

possible radiation input is coupled with relatively low cloud obscuration

The intensity of direct radiation on a horizontal surface is determined

puimnanil, by the effect of the astronomic factor, and its maximum occurs in the

ionhs when thi sun hi:s the greates- elevation, i.e., June-July. The maximum

,iit -r-idiation values fluctuate from 0.41 to 0.49 cal/cmz-min over the terri-

mr,. The percentage of direct radiation in the total radiation intensity in

:he driftie increases from winter to summer, being 25-33% in January-December

-3cC u' %- rin the sutmfrertine around the Korf and the Klyuchi statio-Is The

S ent ,g4C of di rect solar r.1diation of the total radiation during the year

,lit 1es ccnewhat less around the Petropavlovsk-Kamchatka station, being 40-45% in

' w'irter and increasirs to 57-60% in August-October.

• a II I 9



The maximum total radiation intensities are obser'..z,1 .n June, varying from

0.78 to 0.87 cal/cmz-min on the average over the territory.

On certain days and under certain conditions of clouds that do not obscure

the sun, the total radiation can reach 1.50-1.65 cal/cm 2 -min.

The radiation balance decreases from that of a clear sky when clouds are

present, but to a lesser extent than the direct and total radiation, since the

cloud cover also decreases the expended portion of the radiation balance - the

effective emission and reflected radiation.

The relative value of the radiation balance of the grass-covered surface

compared to the total input (the total radiation) fluctuates from 50 to 70%

during the warm period from May to October (Table IX).

Table IX. Ratio of radiation balance intensity to total
radiation during 12 hour 30 min. period.

IT V vi VII Vill IX X

..... ............ 51 64 65 64 57 40
.. . . . . . . .. . 64 69 64 67 62 r.54

]A , oaB1oscK, .opo I 67 70 • 66 66 6.5

KEY: (1) Station. (2) Korf. (3) Klyuchi. (4) Petropavlovsk, city II.

The average maximum intensity of the radiation balance is observed in June

(like for the total radiation) and varies over the territory from 0.50 to 0.61

cal/cm 2 -min. At night, the radiation balance under average cloud obscuration

conditions is higher than the balance for a clear sky because of the increased

effective emission. Its average over the territory varies from -0.02 to -0.06

cal/cm 2 m.in
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EXPLANATIONS OF TABLES

Table 1. Time of sunrise (B) and sunset (3) (mean solar, hr. mmn ). The

table gives the time of sunrise and sunset for each station on the 15th of the

monLh (in Febi:uary - on the 14th) in mean solqr time.

In meteorology, the time of sunrise (sunset) is considered to be the moment

when the upper edge of the solar disk appears above the horizon (disappears

below the horizon). The actual time of the appearance or disappearance of the

solar disk depends on the profile of the line of the horizon at a given station.

The sunrise may occur later when considerable obsclrqtion occurs at the sunrise

azimuths, while the sunset may occur earlier when obscuration of the horizon

occurs at the sunset azimuths. In the mountains or on the shore (and in the

ocean), the line of the horizon can lie below the level of the station, and the

actual sunrise will be observed before the calculated (theoretical) time and the

sunset, accordingly - after the calculated time.

The. visible diurnal movement of the sun over the canopy of the sky is the

basis for determining the time. The moment when the sun is precisely to the

south, i.e., on the meridian of the given location, is called true midday. The

period of time between the true middays of two adjacent days is called the true

solar day. The length of the true solar days varies because of the irregular

visible movement of the sun during the year; therefore, it is more convenient to

use mean solar time at meteorological stations.

In mean solar time, the day is the same length throughout the year.

The duration of these days is equal to the average duration of the true

days during the year and serves as the basic unit, which is divided into hours,

minutes and seconds. The difference between the mean solar time and the true

time (the time equation) varies during the year, but is not greater than 16

minjtes

11



Twelve o'clock is considered to be midday. Midday (or any other time of

day) occurs simultaneously at all points located on the same meridian. Each

meridian has its own local mean solar time. The mean solar time is later on

meridians located further east at the very same physical moment.

In everyday life, the time zone system is used to simplify keeping time.

In this system, the entire Earth is divided by meridional planes into 24 equal

zone of 150 each. The zones are designated by numbers from 0 to XXIII. The

meridian passing through the Greenwich Observatory near London is used as the

mean meridian of the zeroth time zone, and its limiting meridians are 7.50 WL

and 7.5 ° EL from Greenwich. The mean meridian in the first zone is 150 from

Greenwich, and its limiting meridians are 7.50 WL and 22.50 EL, etc The mean

meridians for the zones are given in Table X.

Table X. Mean meridians for time zones.

N2I- 0 1 11 111! IV V V1I ''V11 %:1 IxI x l X11

(A¢)9CTO'THa :i rOTa

CpeoH"Vmepvi.oiaHrpa. 1 0 15 30 45 6, !75190j 105 120 113511 I 

KEY: (1) Zone No. (2) West longitude. (3) Mean meridian, degrees.

The time of the mean meridian of a particular zone is used at the points

located inside each time zone. This time is called standard time. The difference

in thp times of two adjacent zones is one hour. The time in each zone differs

from the zero standard time (Greenwich time) by the number of hours equal to the

zone number.

Greenwich meridian time is also called universal time; the synoptic obser-

vation periods at stations, in particular, are set by it.

Because of the great breadth of the territory of the USSR with respect to

latitude, on 16 June 1930 the government decreed that the clock would be set one

hour forward from the zone time tor economic reasons. This time was called

12



daylight savings time. Consequently, daylight savings time does not correspond

to the mean meridian of the zone, but to the meridian 15' to the east, i.e., the

mean meridian of the next time zone. For example, in the second zone, in which

Moscow and Leningrad are located, the time of the 450 WL meridian is used rather

than 300 WL.

Table Xl. Time of sunrise (B) and sunset (3) on the 15th
of the month (mean solar, hours, minutes).

LUIlpoTa, I III IV V VI ViI VIII 1x x \I XII

66 B 955 811 622 422 24 1.33 23 51 I 654! 84. 45 02C,
3 1423 1617 1756 1938 21 12239 2035 18'32116 3 i14 43 13 2

64 B 927 800 620 4 31 2 1331 215 350 521, 648. 426 94';
3 1451 1628 1758 1929 210 2)27 12 '19 2020 182911644 1502, 1104

62 B 906 751 6 19 438 308 10 - 2 41 402 5 621 43 09, 9
3 1512 1637 1759 192 0 '044 2 (1 ,'; " 08 R26 1649 1519 1-32

60 2849 743 619 445 3 ., -36 12 41 5261 63: 77'i - ,7
3 1529 1645 1759 1915 201- 12 1 24 2110 1958 1824 1 -4 1531, 1;.:)

58 B 835 735 618 751 :3,37 256 319 421 52S 6:33 74. , ;(
. 1543 1653 1800 1o9 20 '1204 2053 1949 1822 1659 1.j)3- 11

.16 822 729 617 456 34 313 333 429 5030 7361 S2.7,
3 15.56 1659 1801 1904 A) I' 039 1941 20' 1702 15 1 15

54 B 812 722 617 501 ' 35- , 3 27 3 47 1 4.36 532 627 7271 ,
3 1606 1706 1 0I 1859 1 '20 3 2025119,34 181 17Q5 16 01 1

52 B 802 717 516 505 7 39 :357 443 533 623 719 ,3 1616 1711 18021S55 194 4 0' '015 1927 I117 17091 I V:, 1V '
50 'E 753 712 615 509 '1 3. 407 448 534 620!

3 1625 1716 1803 1851 1937 2010 2005 1922 18 16 i712116 a 1<,'

'For February, the time refers to the 14th of the month.
2p.d. - polar day.

KEY: (1) Latitude, degrees.

It is necessary to apply a constant correction to the official time in

order to change from daylight savings time to mean solar time. The correction

is calculated as the difference in the longitude of the point and the longitude

of the mean meridian of the given zone plus 150 and is converted from angular

units into time units considering that 150 corresponds to 1 hour, 10 corresponds

to 4 minutes, and 1' (angular minute) corresponds to 4 seconds. The correction

can be determined using the following formula:

4(A- 15N) - 60 min.,

13



where A - -hc longitude of the point in degrees, N - the sequence number of the

given time zone.

It is possible to calculate the length of the day on the 15th of the month

for the stations in question based on the sunrise and sunset time data given in

Table 1. The data in Table XII can be used to determine the length of the day

or the sunrise and sunset times at any point in the territory in question.

Table 2. Elevation of Sun on 15th of the Month (Degrees). The table gives

the elevation of the sun above the horizon on the 15th of the month (on the 14th

in February) calcuated for the observation periods at actinometric stations.

The first column of the table indicates the beginning of the observation periods

in mean solar time. The sun's elevation corresponds to the middle observation

time, usually 4 minutes after the period begins, and the radiation intensity

given in Table 3 of the handbook.

A table of midday elevations of the sun (Table XII) is provided in order to

describe the maximum elevations of the sun on the 15th.

Table XII. Elevation of sun at midday on the 15th.

.. "' I l IV V % VI %1 VII VII IN N NI Xi:

,,0 8 33 7 42.8 47. 4.5.6 (38.2 27. 6
'2.9 23-8 3.7 4-1.8 49.3 41.6 4 0. 2 29. 17. 6 C 27

S r,. 1.q 5. i .31.7 46. 8 5 1.3 49.6 42.2 :31.1 9 9 0 C, 7
. ' ' 4; N 533 51 6 44 * 33 I 1 .I1, :',

- ,). I 9 ) 4 .7 50S , ,, ' 4I '3.6 121 .7
2 2 . 3 ., ;.3.7 - S. .5 7.3 755 0 4 . . 7. .,! , 7

", . . . 45.7 " ,4. q ,59.3 , 7.6 Q1. 1 '.7
S 4.9 35.S 47.7 .5f. 61.3 .59.6 2 4!.1 2').5 19 6

I 8'26.9 37.- 49.7 ... j .3 6! . .4 2 I . 1 1; 1V.7

'Elevation of the sun for February refers to the 14th.

KEY: (1) Latitude, degrees.

14



Table 3. Radiation Intensity, Standard Observations (cal/cm2-min). The

table gives the average intensities of solar radiation (direct, dispersed, to-

tal) and the radiation balance during the observation periods at actinometric

stations. The average values are directly computed during the observation period

indicated in the alphabetic index of stations.

The radiation intensitieq given in Table 3 characterize average conditions

of cloud obscuration. Because of the cloud cover, in some years the average

monthly intensities can differ from those given in Table 3. The upper limit

(under average conditions of atmospheric transparency) for the direct radiation,

the total radiation and the radiation balance are the intensities under a clear

sky given in Table 5. (This does not preclude the possibility that on certain

days under certain cloud conditions and with a bright sun, the total radiation

intensity and the radiation balance can be greater than under a clear sky).

The data in Table 3 give one an idea of the diurnal variation in short-wave

radiation and the radiation balance when there are no automatic recorders at the

observation point (and, accordingly, Tables 7-11 are not available). In this

case, at the beginning and end oI the diurnal variation in the short-wave radia-

tion (i.e., during sunrise and sunset - Table 1), the radiation value can be

equal to zero and the distribution of the radiation intensity during the 12 hour

30 minute period can be symmetrical relative to midday. The times when the sign

changes, i.e., when the balance passes through zero, are considered in order to

determine the diurnal variation of the radiation balance. The radiation balance

changes from negative to positive after sunrise, and back (from positive to

negative) - before sunset. The time shift is roughly equal to one hour in the

morning, while it is somewhat longer in the evening (around 1 hour, 10 minutes).

In the wintertime in regions with a continuous snow cover, the difference in the

amount of time between the passage of the balance through zero and sunrise (sun-

set) increases, being around an hour and a half in the morning and the evening.

In certain regions, the sign of the radiation balance (average monthly values)

does not change and remains negative for entire days.

The direct solar radiation on vertical and inclined surfaces (walls of

buildings and slopes) can be obtained using the data in Tables 3 and 2 and for-

mulae (7) and (8).

15



Table 4. Monthly and Annual Radiation Amounts (kcal/cm2) and Average

Albedo (%). The table gives the average monthly and annual ... [pages 23-27

missing].

... sea level, the average long-term duration of sunshine is 1452 hours. At the

Kamchatka agroreteorological station, which is located 315 km to the south of

Nachiki, the aierage long-term sunshine duration is 1711 hours. Because of its

natural protection, in the mountainous regions the sunshine duration increases

with altitude only at the stations which are out in the open. The high obscura-

tion of the horizon at Nachiki and the higher recurrence of total cloud cover

than that of the Kamchatka agrometeorological station cause the sunshine at

Nachiki to drop to 250 hours per year.

2. The Klyuchi and Ust'-Kamchatka stations are located on the same lati-

tude and are 100 km apart. However, the average long-term sunshine duration per

year at the Ust'-Kamchatka station is 180 hours, which is lower than at Klyuchi

becaus-tUst'-Kamchatka has a higher frequency of cloudy days and a higher number

of foggy days, especially in the summertime.

Sunshine depends on a number of variables. In some years, the number of

hours of sunshine can differ greatly from the average long-term value (Table 1).

As an example, Table 1 gives the average, largest and smallest numbers of

hours of sunshine at the Lopatka cape and Mil'kovo stations.

As the table shows, during the hot part of the year, the amount of sunshine

at the Lopatka cape station varies from 55 to 110 hours. However, in some years

the maximum time reaches 195 h, and the minimum - 2 h. The average and extreme

numbers of hours of sunshine are much higher at Mil'kovo than at Cape Lopatka.

16



Table I.

I I I! I IV V v i V I Vill IX X XI X11 r'o

(J/ .lonaTva, b1c
C et' 82 21 101 IO0j 83 561 66 173 111 106 64 46 944
Ha,6 .J 3 13 139 195 164 1 108 145 193 T54 91 73 1277
Ha,*m (j . 30 -19 .301 57 28 ,11 35 68 38 30 25 7,2

(.1 AMKJIbOBO

6 (4 I 96 116 1 186 1951 199 209 197 161 134 1 81 53 1741
6 9S 1751 92 1 282 28S .294 270 282 228 195 1 156 97 2067,

h' 'I ... 11 -88 126 96' I N) !29 130 99 78! 26 ti -1323:

KEY: (1) Lopatka, r.ane. (2) Mil'kovo. (3) Average. (4) Max. (5) Min.

As we indicated earlier, there are two types of annual variation in the

duration of sunshine at "amchatka - with one and two maximums. Consequently,

the greatest sunshine durations occur in different months (March - October).

The largest number of hours of sunshine in the annual variation on the west

coast and in the interior of Kamchatka is observed in June-July, varying from

250 h in the northern part of the peninsula to 180 h in the south. On the east

coast __the maximum duration of sunshine occurs in May-June, being equal to 160-

205 hours. The greatest amount of sunshine at the Komandorskiy islands and Cape

Lopatka occurs in April and September-October, being equal to 100-110 h.

In the wintertime, the shortest duration of sunshine generally occurs in

December; and less often - in January. During these months, ... [remaining text

missing].
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SECTION I

SOLAR RADIATION AND RADIATION BALANCE

Table 1. Time of sunrise (a) and sunset (.) (mean solar, hours, minutes).

XIvdwI ixXI XI
CI'1 I I II V V V I IVil Ix NI Nl

3 Kop.p(_Z s&) 8 52 7 41 , 18 1 13 3 20 2 31 2 59 4 11 5 26 6 39 7 S9 901

3flI 15 26 16 47 1 0 19 17 20 3-2 21 29 21 13 19 59 18 24 16 .Q3 15 19 1t19

7 K.i ) gp 8 24 7 28 6 17 4 55 3 46 3 10 3 31 4 29 5 30 r 31 7 38 9 27

3', L, 15 54 17 00 18 01 19 05 20 06 "20 50 20 41 19 41 18 20 17 01 IS x.) I 23

19 flcTpoilaRAORCK, ropoA It 8 07 7 19 6 16 1 03 4 01 3 33 3 53 4 41 5 3.3 ' 2S 7 23 '106

301 1611 1709 1802 18 57 1951 20 27 2019 19 29 1817 1707 1605 5 41

KEY: (1) Station No. (2) Station. (3) Korf. (4) Klyuchi.
(5) Petropavlovsk, city II. (6) Sunrise. (7) Sunset.

Table 2. Elevation of sun on 15Lh of the month (degrees).

....... I I 4a ....KM1 I I I I" T1 I3X'l CTH 11%14 C , Mac Hx H, I I III IV V V I VII Vill I x x x I Nil

3 Kop (4) 6 30 1.5 12.6 20.9 24.2 22. 1 15.8 7.5
9 30 2.7 9.9 20.6 32.6 41.4 45.2 43.0 36.2 26.8 16.4 6.9 1 8

12 30 8.2 16.4 27.2 38.9 47.8 52.5 50.9 43.5 32.3 20.6 10.5 5 9
15 30 6.4 16.0 25.8 33.5 37.9 37.1 30.4 19.4 8.0
18 30 1.5 11.7 16.1 15.3 8.8

7 K.in1461 6 30 1.9 1-1.8 20.8 23.8 21.6 15.8 8.0 0.1
9 30 5.8 13.0 23.6 3.5.4 14. I .17.6 V15.5 39.0 -9 8 19.9 10.4 2

12 30 12.3 20.4 31.3 42.9 51.8 5.4 51.9 47.5 365.3 24.6 I4 5 10 0
15 3o 1 6 9.1 18 4 27 8 35.0 39.2 38.6 32.2 21.4 '0.2 .5
18 30 3.6 10.4 14.7 14.0 7.8

11)I ,':. ,iorc , ropo lll 6 30 2.4 12 8 20.5 23.4 21.2 15.6 8.3 0.8
9 30 8 5 1.5.5 26.0 37.7 .16A 19 95 17.3 11.1 .32.3 2 2.5 11 3

12 30 15.6 23.8 31.6 lt. 1 '9 r.,.6 .58.2 S41.8 :19. S r, 7 17 S ,

15 30 3.7 11.3 .90.3 29 2 )6.0 ;0.2 39.7 31.6 21.0 12.0 .1 1 "
18 30 2.9 9.4 13.6 13.1 7 1

KEY: (1) Station No. (2) Station. (3) Time, hours, minutes.
(4) Korf. (5) Klyuchi. (6) Petropavlovsk, city II.
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Table 3. Radiation intensity, standard observations (cal/cm
2 -min).

Lp 1 11 111 IV V VI VII Vill I x x x I \11acM II I " I " I I I I v" I I " I I '
3. Kop(O (1

0 30 a -0.03 -- 0.04 -0.04 -0.04 - 0.03 -).01 -0.02 0 03 -0 04 -- 0 a5 0 1)1

6 30 S O.OR 0.26 0.32 0.128 0.19 0.21 1.23 0.02
S" 0.01 )..6 0.13 .2 0.07 0.05 0.03 0.'IJ
D 0.03 0.13 0.17 '1.iS 0 15 0 11 U.06 0.01
Q 0 04 0.19 0.30 0.30 0.22 0.16 0 0 0.0

8 -0.03 -0 03 -0.04 -0.01 0.10 0.16 0.12 0.07 0.01 -0.Ui - ).0 0I

9 30 S 0.07 0 35 0.49 0.53 0.49 0.45 0 33 0.41 0.17 0.36 0U.8 o01
S' 0 01 0.06 0 18 0.30 0.33 0 32 0.23 0.25 0 21 0 I I 1.01 001

D 0.3 W 10 0.23 035 U.36 0.35 0.32 0216 021 o.13 0. (;6 1) 2

Q 0.01 0.16 0 41 0 65 0.69 0.67 0.5-5 0.51 0.14 (121 1).0 !( .12
B -0.02 - 0.02 o 02 0 07 0.31 1, 4.1 0 36 0Q12 () 21 0 08 -0 (f -0 (.

12 30 S 0.26 0.48 0 56 0.3 0 17 o -2 0.12 0.38 0 47 0.39 ' i7 .2-'2

S, 0.014 0 14 0.25 0.36 0.34 0.41 ().33 1.26 0.26 0.1 0,0 11 ,'
) 0.09 0 17 0.31 0.39 0.41 0.37 0.35 0.30 0.25 0.16 0.00 ) 0 (xi

Q 0.13 0.31 0 56 075 0.75 0.78 0 68 0.',6 0.51 .30 0 17 U ('0

1 -0 02 0 00 0.04 0.11 0.38 0.50 0.44 11. ;6 0.29 0 12 0 0 rli l

15 i0 S 0 01 0.29 0.43 0.15 0.13 0.17 0.31 0.17 0.37 o 19 0 02
S' 0.O0 0.04 0.12 0.20 0.25 0.21 11.21 11 (I. 18 0.13 .03 010

D 0.01 0 06 0 18 0 28 0.20Z 0.28 11.29 () 21 ) 1.5 0.06 (0. 11
Q 0.01 0 10 0.30 0.18 0 54 0.,6 0 16 0. ,9 0 28 0 09 0.11

B -0.03 -0.U3 0.00 0.06 0.21 031 1.29 112 , 0.13 0.01 -0.01

13 30 S . 0.10 0.25 0.33 02.1) 0,12 1.02
S, 0.01 0.0W3 09 .05 0.02 0.00
D 0 G4 1.09 0.11 0.10 1) 06 001
Q 0.05 0.15 0.20 0.15 (1,8 0 M
8 0.03 -0 01 -0 01 -0 (n3 0.02 0.08 0.06 0.111 - 0.115 -0.(17 - 0." I

KEY: (1) Time, hours, minutes. (2) Radiation. (3) 3. Korf.
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Table 3 (cont'd).

0 30 B -0.02 -0.02 -0.03 -0.04 -- 0.)4 -0.05 -- 0.01 -0.05 -005 - o.05 -- 0,01 -0 '1

6 30 3 0.04 0.22 0.31 0.32 0.25 0. 22 0.15 0.02

S' 000 0.04 0.12 0.13 0.10 0.06 0.02 0 00

6 30 D 0.03 0.14 1.18 0.19 0.16 0.12 0.07 0.01

Q 0.03 0.18 0.X0 0.32 0.26 018 0.09 0.01

B -0.01 -0.02 -0 0"2 0.03 0.14 O.1S 0.112 0.08 0 02 -0.05 -0.01 -0,03

9 30 S 0.08 0.25 0.52 0.16 0 49 0.-6 0.47 0.56 0.48 0.47 0.3.1 0 12

S, 0 01 0.06 0.20 o.217 0.35 0.35 0..34) 0.35 0.24 0.16 1).07 1) 01

D 0.07 0.16 0.28 0.11 0.38 0.39 1. 34 0.29 0.26 0.17 0. 10 ( 16

Q 0.08 0.22 0.18 u.68 0.73 0,74 0 68 0.63 0.50 0.33 0.17 1) I0i

B 0.00 0.00 0.07 0.24 0.44 0.49 0 43 0.41 0.30 0.17 0.03 -- 0.01

12 30 S 0.28 0.46 0.66 0.52 .48 0.532 1).35 0.58 1 53 0.50 0.11 " _I

S" 0.05 0.17 0.26 0.35 0.118 0.13 015 0.43 0.32 0.21 0.11 0 11

D 0.15 0.24 0.3.1 0.48 0 16 0.43 0.38 0.33 0.28 ().20 0.1.1 o) 1)

Q 0,20 0,41 - 0.70 0.83 0.8 1 0.36 0.83 0.76 0.60 0.11 
o
025 0. I ;

B 0.02 0.04 0.12 0.34 0.51 0.59 0.53 0.51 0.37 0.22 0,07 o.vI

i5 30 S 0.00 0.27 0.47 0,43 0.40 0.0 0.16 0.45 0.37 0.23 0,02

S, 0.00 0.05 0.15 0 20 0.21 0. 25 0.29 0.21 0.1.1 005 0,00

. 0 0.02 0.10 0.20 0.30 0.32 0.32 0.28 0.21 0.17 .08 0,02

Q 0.02 0.15 0.35 0.50 0.56 0.57 0.57 0.48 0.31 o.13 0.02

11 - (o12 11.) 0..3 0.19 0.31 0.15 . 0.34 0.20X 0.16 0.03 -004 - 0 U

1130 S 0.07 0.19 (.23 ((.2 1. 0.16

S 0.00 (.04 0. 6. 0.02

D 0.01 0.09 0.11 0.1(0 0.(I6

Q 0.01 0.13 0.17 o.16 1.w3

/3 -0.02 -0.03 -0.,05 -0.04 0.03 0.U7 U1."(5 0.00 0.05 - .006 - 0.0 )

KEY: (1) Time, hours, minutes. (2) Radiation. (3) 7. Klyuchi.
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Table 3 (cont'd).

' ' + + Puao ' 1 II Ill i V VI VlI

III1C I(4 IV~ I- I III I Vill I x XI N I

19. fIeTpollan.,oncK, ropoi II

0 30 B -0.04 -0.05 - 0.05 -0.05 -0 05 -0 04 0 0.3 -0 03 4) 04 -0 . 0 .4

6 30 S 0.01 0 19 0 26 0 2+2 0 19 0 25 () 19 o0 3
S 00 0.04 0 09 0.09 0.06 0.006 003 o.'
D 0.02 0 10 0 15 0 16 0.14 0 10 05 0Go5 !Q 0.02 0 14 0.24 0.25 0.20 0 6 0 oA 0 M3
a -0.04 -0.05 -0 04 0 03 0 12 0.14 0.10 ()07 0 - 005 0 )o ,I,

9 30 5 0.21 0.45 0 48 0 46 0. 18 0 39 0 34 0 17 0.52 " V 04 '8
S" 0.03 0.13 0.23 0 29 0 34 0.330 0.25 0 30 0 '7 12 '' 0 3 . - uS

) 0.09 0 14 0 21 0 30 0. 3 0 33 0.33 0 28 0 21 03 33 0 33 1 1 ,Q 0 12 0 27 0 47 0 59 o 67 0 63 0..34 0.58 30 IS 1 7 3 22 9 .
B -0.01 003 0 11 0.28 0 1.3 0 4"2 0.8 0.'15 0 ('2w 0 ,'5 'p .4

12 30 S 0.38 0.62 0 0 53 0.52 0 57 0.46 0 56 OCIO 05 0n
S" 0 II 0 25 0.36 0.41 0 It 0 19 040 0 44 0 38 0 2o 0 18 'D 0 16 022 0.30 0 37 0 40 0 38 0 .36 0 ,3. 0.25 1I 0 1 o 2Q 0 27 0 47 0 66 0.78 0 81 0.87 0 76 0.77 0.63 0.46 0 12 0 22
B 0.02 0.08 0 20 0 12 0 51 0.61 0.50 0.51 0 1I 0 26 II 0 1t

15 30 S 0 08 0.4 2 0. 15 0- 6 0 f 1 0.51 0 .39 0 19 f1.17 - ) r, I( 3 (: '4
S, 0.01 0.10 0.17 0.23 0 21. 1.33 0.2 . w27 0 I o o34(7 .013 01
D - 0 0.0.1 0.10 o 19 0.23 W27 0.28 0.25 023 1i3 I o) 0.'! 002Q 0.0.5 0 (10 0.36 0.46 0 51 0331 0.49 0 50 0.1 3 30 16 n 1; 0( 0
8 -0.02 0.06 0.08 0 2! f0 1! 0.(0 0.32 .32 0.19 -) ..W . -'1

IS ' S 0 oS o 8 0 22 0.29 0.1.
S" 0 l (I o.. 0.0.5 ((l. 0 3(1o 0 02 11 o7 0 .10 0.04 0 (L5
Q 003 3) it) 0-15 0.12 0.06
6 -0 04 005 0 06 011 311 006 0()5 0 (11 0 0y. ) N; 3,

KEY: (1) Time, hours, minutes. (2) Radiation.
(3) 19. Petropavlovsk, city II.
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Table 4. Monthly and annual radiation totals (kcal/cm
2 )

and average albedo (%).

I I I I I V I V VI I VI1I \'11 IX j X x I N i f',

3. Np?,

S 20 4,2 9.0 98 !1 4 107 92 9 8.6 6,3 2-8 1.6 845
S' 03 10 3 46 64 64 5.4 1.6 3.5 1.7 04 01 375
D 07 1.6 41 62 74 72 68 53 36 i.8 10 05 162
Q .0 26 72 0.8 3.8 136 2.2 9.9 71 3.5 1.4 0,6 437

R O8 0 59 3 4 5.1 22 2.1 1.9 1.3 1.2 0.3 0.4 32.1
B, 02 0.6 1.3 24 8.7 11,4 101 8.0 5.8 2.3 0.6 0.2 51.6
B --I 1 -1 2 -08 06 5.4 78 6.9 5.4 3.0 0.0 -1.4 -1.4 23.2
[. 0 n 0 0.3 1.2 57 81 7.1 57 39 1.1 0.0 00 3.3.1

B 11 12 1.1 06 03 0.3 0.2 0.3 09 1.1 1.4 1.4 99

.4 .6 78 82 78 37 16 17 !9 19 34 59 72 38
1. Ki1?04K (+2

S 16 37 94 8.7 94 9.7 9. 90 7.3 7.2 2.5 1.6 796
S" 03 11 37 45 5.6 6.1 60 50 33 23 0.7 0.3 3S9
D 14 25 5 72 82 80 7.7 59 46 2.5 1.3 08 .9.2

1 7 36 88 1.- 118 141 137 109 7.9 48 2.0 1 1 941
1 3 27 34 6 8 3 27 2.7 23 1.7 12 1.0 0.7 2 ,

(09 '4 4 5 14 110 5.6 6.2 36 1.0 0l 613
-) -04 j,2 1. 76 82 7.9 6.2 39 08 -08 -09 a.5.7

0I u 2 I1 4.1 80 85 82 6.7 4.7 2.2 0.A 01 14.3

5 06 5 )9 06 0.4 03 ).3 05 0.8 1.4 1-2 1 0 8.6

.4 8 76 73 ;8 24 19 20 21 21 25 52 67
V). nerponanioac . ropdo I I S)

4.5 7. S .9 9.1 9.2 8.3 88 7.1 6.6 3.9 38 stI9
5 9 ? 41 .6 62 65 5.8 5.8 41 3.1 14 0.9 163
'){ 24 41 54 6.9 6.8 6.6 55 3.8 25 15 1.1 483
Q 6 43 82 It0 13.1 133 12.4 11.i 7.9 5.6 2.9 20 946
P 16 29 48 42 2.4 2.7 2.7 24 17 1.4 13 1.1 29.4
[ . 6 4 .24 68 1u 7 106 97 s9 6.2 42 16 0.9 6.52
R 12 -06 06 45 8.0 79 7.0 6.3 3.7 11 -0.9 -1.5 319
B 01 06 19 51 8.5 8.2 73 6.7 4.5 25 07 0I 162

B 13 1.2 1.3 0.6 05 0.3 0.3 0.4 0.8 14 1S 1.6 11.3

4 69 67 59 38 18 20 22 21 21 25 44 57 31

KEY (L) Radiation. (2) Annual.. (3) 3. Korf,

.. K!vuchi . (5) 19. Petropavlov'sk, city I.
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Table 5. Radiation intensity under a clear sky (cal/cm2 .m in ).

spe M~~i~ I I i IV V V1 Vii Vill ix xI i

3,. Kopep(3)

0 3 B -0.06 -- 006 0.07 -007 -008 -0.08 -0.07 -008 -0.08 -009 -007 -0fi3

6 30 5 0,55 0.76 1.02 !.05 1.04 0.98 0.79 9 rO
5" 0,06 ) i7 037 0.43 0.40 0.26 0.12 002
D 0.06 0i1 0.14 0.14 0.11 008 007 0-2
Q 0 12 0.2-8 0.51 0.57 0.51 0.34 0 19 004
3 --006 -007 -0.06 -001 0.16' 0.28 0.26 0.14 003 -0.08 -OS --006

9 Y) S 0.54 0.38 1 i0 1-20 126 1.26 1.24 1.24 1 23 1.07 0.77 0.I6
S 004 0 16 0,O 065 0.84 0.89 0.85 o.72 0.57 0.30 0.10 0.02
D 003 008 0 16 021 0 i8 0.16 0.14 0.12 0.11 0.08 '.06 0.03
Q 0.07 024 056 9.86 1.02 1.05 n99 084 068 0.39 016 O'oL
B -0.06 -0 ' 0.01 008 0.51 0.66 0.C4 0.30 0.37 0.12 -01 -0.06

12 Y) S 088 1 08 120 126 I 29 1.29 1.27 1.27 1.23 1.14 0.6 072
S' 0.14 0.31 056 0.SO 0 16 1.02 0.98 08.5 0.70 0.3 0.8 008

O 006 0.11 017 023 0 9 0.17 0.15 0.14 0 1, 0.10 0.07 0.05
Q 0.20 0.42 0 73 1 03 1.15 1 19 !.13 099 0.81 0.17 0.25 0.1.3
B -0.04 -002 006 0 1.5 061 0.75 074 0.62 044 0 16 0.00 -0.05

15 30 S - 071 100 1.12 1.19 1.20 1.17 1.15 1.09 0.71 040
S' - 009 0.28 0 50 0.66 0.73 0.70 0.56 0.37 0.09 003
D - 005 0.12 0.t7 : 0.16 0.15 0.13 0 12 0.09 0.04 0.02
Q - 0 14 0.40 0.67 0.82 088 0.83 0.68 0.16 0.1 0.05
B -0.06 -0.06 -0 02. 007 0.37 0.53 0.50 0.39 0.20 -0 J2 -0.07 -0 D6

13 ;0 S 041 0.81 088 0.86 0.67 -
S, 001 0.17 024 0.23 0.12 -
D 005 0.09 0.09 0.08 006 -

Q c09 0126 0.33 0.31 0.18 -

8 -006 - 007 -0A -007 0.05 0.12 0.11 OUl -( 10 -009 0 07 5,K

EY (1) Time, hours, minute;. (2) Radiation. (3) 3. Korf.
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Table 5 (cont'd).

(.-g I '" 1" I II Il IV V VI VII VIII IX U ',I

0 ~4~) .- 004 -00.5 -006 0 8 - -009 -0)09 -008 -)00 -. 0"s1 0 o( O18 I) *

6 '0 S 0 5) 086 098 1.06 097 091 078 0is

S 006 0 i 0.3-1 0.43 036 021 0 12 ( )1

D 005 0. 10 0.13 012 0 12 009 0 l5 I." o2

S0 11 0.28 017 0.55 0.A8 0.3 0 17 1))1W

13 -005 -0.-11 005 004 0-)6 0.28 0.21 0 It 0 ) -4 )I -i , -0 ''7

S 068 101 I 19 1,24 1.2% 1.24 1-21 1 22 122 1 15 1llt 1,8

S 0 i6 0 26 0 18 0.70 0.87 091 8 1) 77 ) 10 I ,9 1 " 1117

0 005 00 0.1It 018 0.18 0.16 0)5 II 1 .o. 0 I IoI''

Q1 0.11 036 062 0.88 1.1)5 1.07 101 0 1Y) o 71 0 19 127 I_!

R --01)4 002 0.18 0.28 0.65 0.70 0.66 0 9 1.5 D27 0 11) -111

1 S 1.01 1.16 1.27 130 .29 1.29 1 26 I 9 1 27 1 21 11 018

S, 021 0.4) 066 086 1.01 1.06 10) 09) 71 0 I I 0 ;1) 1 4

D 0.09 013 017 020 (.18 . 0.16 15 0..11 0.1" 1)10 0o8 lo7

030 0) 1 083 1.06 1 19 I,21, 1.17 I 1 (N 06 (. A 1) I)2I

8 00 010) 0.11 0336 03'77 080 08) 1) 763 0, W Io' i 0 hS 11]

I- .3 S - 081 1.06 1.13 1 I8 1.18 1.14 1 17 1 19 086 n 2

S, - 0.if 034) 0.52 0.68 071 0-71 061 011) 0 16 (l)00

D[ 007 0 12 016 0.15 0,14 0 .11 0 1 OW) c (j6 (lit

Q 0 21 0 16 0.68 0.13 0.88 0.8o 072 1118 022c 1118

re -15 .0112 0.0) 0.27 05 0.53 055 0.1.3 (2n oi5 - 107 -.1117

I. 1 S 041 0.69 081 0.76 )62

S" 0.04 0.13 0'20 019 1)09

12 0.03 o007 0.0 f 1(t 9 005

Q 017 0.2.) 028 0.28 0 (11
B 1)05 - 11115 -.0.08 -(108 0.02 008 0.10 -02 -- 099 -o w) -01 ;

KEY: (I) Time, hours, minutes. (2) Radiation. (3) 7. Klyuchi.
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Table 5 (cont'd).

Iac -,upi III IV V vi ViI Vill Ix x X1 \Il

19. fleTponaeAlocK, ropoA I1(3

0 30 B -008 -008 -0.10 -0,10 -0.10 -0.09 -0.07 -0.08 -0.08 -010 -009 - 0

6 30 S - 0.80 0.96 1.02 095 0.86 0.71 -
- 0.19 0.34 0.40 031- 022 0,11 -

D - 0.08 0.11 0.11 0.10 0.08 006- -
Q - 0.27 0.45 0.51 0.44 030 1. -7
8 -008 -0.08 -009 0.08 0.21 0.28 0.23 0.13 0.03 -0.09 -009 - 00

9 30 S G.O 1.04 1.21 1.23 1.27 1.25 1.23 122 123 1.18 1.0.3 070
• 0.12 029 0.54 074 0.91 0.95 0.90 0.79 064 0.15 0.24 0 I1

D 0.07 0.10 0.14 - 0.16 0.15 0,1 0.14 0.12 0.12 0.10 0.08 007
Q 0.19 "0.3) 068 0.90 L06 1.10 1.04 0.91 0.76 0.55 032 0 Is
B -0.01 0.03 )18 0-52 0.70 0.74 0.71 061 0.47 0.29 009 00I

12 30 S 1.10 1.24 131 133 1.30 1.30 1.30 1.27 1.29 125 1,17 1 01
S 0.30 0.51 0.74 095 106 1.12 1.09 0.99 0.80 058 0.36 021
D 0.10 0.12 0.16 018 0.17 0.16 014 0.14 012 0.11 010 009Q 0.40 0.63 0.90 1.13 086 1.28 1.23 1.13 092 069 0.46 0 3:1
8 0.05 0.10 0.30 0.67 1-23 0.89 0.88 076 061 0.39 0.17 o07

15 30 S 0.64 092 1.11 1,18 1.18 1.17 1.18 1 13 1.11 0.90 059
S 0.07 0.120 0.39 0.57 0.69 0.75 0.71 0.62 0.12 0 19 004

D 0.05 0.08 0.12 0.14 015 0.15 0.12 0.12 0.09 0.07 0.01
Q.. 0. 2 0.28 0.51 0.71 0.84 0.90 086 0.74 0.51 0.20 0.08
II -001 0.00 0.11 0.10 0.53 0.59 0.63 0.48 0.28 008 -004 09

Id 30 S 036 0.67 0.79 01 0.49
S 0003 0.11 0 18 016 O.OZ
D 0.04 007 008 0.07 0.05
Q 0.07 0.1,4 0.26 (1.3 0 12
8 -0.013 -0.08 -0.11 -0.10 0.01 0.10 0.10 0.01 0.10 -0.10 -009 -oo

KEY: (1) Time, hours, minutes. (2) Radiation.
(3) 19. Petropavlovsk, city II.
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Table 6. Monthly and annual amounts of radiation

under a clear sky (kcal/cm
2 ).

II 1I 11f IV V VI Vii Vil! Ix x XI X1I

3. o 013

S 7 5 12.5 20.2 24.5 31.1 31.9 31.4 28.3 22.7 16 8 10.5 6.0 21.3. i

S' 1.0 2.8 7.2 11.6 17.0 18.4 17.7 13.7 9..t 4.3 1.7 0.6 ;.

D 0.6 1.3 2.8 4.0 4.3 4.0 3.7 2.3 1.9 1.4 O. 0 - 2M.0

Q 1.6 4.1 10.0 15.6 21.3 22.4 21.4 16.5 11.3 5.7 2.5 10 1I
7. K{,ilaqu "

S 9.5 14.4 21.4 24.9 29.6 30.6 29.4 28.0 22.6 17.8 13.7 9.2 2-1

S' 1.7 4.0 8.5 12.2 16.9 18,5 17.6 14.3 10.0 5.8 2.9 1.1 114 3

0 0.9 1.5 2.3 3.6 3.9 3.6 3.8 2.9 1.9 1.5 1.1 0.7 27,7

Q 2.6 5.5 10.8 15.8 20.8 22.1 21.4 17.7 11.9 7.3 4.0 2.1 112 0

19. rleTporiasnoocw, ropoA ( 4

S 13.0 15.4 20.6 25.0 29.1 29.7 29.3 26.7 22,6 Ix.2 14.4 i10, 2.74.6

5'-. 2.7 4.9 9.6 13.4 17.3 18.6 17.9 15.0 10.7 6.8 3.6 2.2 122.7

0 1.3 1.5 2.3 3.1 3.6 3A. 3.2 2.8 2.1 1.6 1.1 . 1.0 27

Q 1.0 6.4 , 11.9 16.5 20.9 22.0 21.1 17.8 12.8 8. I 1.7 3.2 1

KEY: (1) Radiation. (2) Annual. (3) 3. Korf. (4) 7. Klyuchi.

(5) 19. Petropavlovsk, city II.
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SECTION 2

SUNSHINE

Table 1. Sunshine duration (hours).

(f)(6) 1 111  111 IVi %, V 1 ViIIif If f xisi X I

I BtcpI Ic- le I io. ............... 3

2 AnyKa ..... .................. 2 84 5 160 i"2 ]:1 125 1.12 157 107 53 4.5 I i2

3 Kop. ................... . 59 89 133 159 'W 200 173 188 161 121 60 44 1 .W

4 YcM-lecia. ................ 46 97 156 165 199 254 207 186 149 69 41 40 I6dXi
5 Kapni.cxmA oc-,po. ............ . 37 97 125 152 I85 205 183 172 160 93 37 27 1473

6 YKa ............... ... 43 8o 130 15,1 165 184 178 170 160 117 48 27 1 Vo

K K o. . . ... . . . .. . . .... . 30 71 1.12 167 ISI 197 19t 18.5 152 129 58 34 15;0

8 '.CT-AaA4'vaT0c( .... ............. ... 46 79 130 11"1 158 117 130 1'14 112 124 79 17 It -
:)co.. ....... .................. 86 110 174 175 i'0 178 173 170 123 91 5) 16 1-A.

10 W,,a. . .............. ... 79 106 160 152 153 158 165 163 115 1 51 39 I l',

I I I lw1K0,16CKOC (o. 5cpnmra) .............. 2. 52 83 106 13 72 77 82 106 IllM 47 21 I'I1

12, 13 JII.IbKOBO ............ 64 06 166 186 1Ti 19 209 197 161 131 81 53 1711

14 Co6oxeso . ................ 82 1-18 172 149 157 167 1'0 134 126 77 6 3 50 1121

15 Ce4A . .n. ... ............... . 74 88 135 159 163 140 141 159 1.51 154 102 72 '.13
16 i.mm . .l ... . ............... . .. 76 101 1.16 15.1 169 181 1.18 1l0 121 103 52 61 I 1''

17 Ka m 4a rcKam. arpo ..... ............ 97 126 150 162 171 184 170 163 1.58 119 101 80 171

IS lICTpo1aA.o CK, ropoA I . ......... .... 83 103 15- 182 191 177 179 175 158 149 103 80 1711
19 flCTpOnaa.1ocK, ropo. II.. ............. 92 109 151 180 189 184 171 186 163 164 116 92 1797

f0 YcT6-Boabluepeux . . .. . . I 1198

11 .o aTK, MWC ............. 5.5 82 101 101 &1 56 C6 71 1 9; 6-I 1G 911

KEY: (a) Station No (b) Station. (c) Annual. (1) Verkhne-Penzhino.
(2) Apuka. (3) Korf. (4) Ust'-Lesnaya. (5) Karaginskiy Island (Os-
trov). (6) [ka. (7) Klyuchi. (8) Ust'-Kamchatsk. (9) Esso. (10) Icha.
(11) Nikol'skoye (Bering Island [o. Beringa]). (12, 13) Mil'kovo. (14)
Sobolevo. (15) Semlyachiki. (16) Nachiki. (17) Kamchatskaya agro. st.
(18) Petropavlovsk, city I. (19) Petropavlovsk, city I. (20) Ust'-
Bol'sheretsk. (21) Lopatka, cape [mys]
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Table 2. Ratio of observed duration of sunshine to potential (%).

..... . , I I I x I 1 I v

2 Anywa ...................... 18 35 40 38 36 26 24 31 43 36 26 28 12

3 Kop . . .................. 28 38 39 38 40 38 33 41 14 41 29 27 37

4 YcrM-ecitaq .... ............... . '... 26 41 46 39 39 47 39 40 41 2l 20 20 3,q

5 1(par tc ii ocrpos. ..... ........... 21 42 38 38 38 40 6 39 I) 33 18 16 36

6 Y,a .. .. .... ................... 23 34 39 38 3.5 38 6 3- 4., 39 22 I 4 35

7 K-iooi. ..... ................. 1.5 28 41 41 37 39 39 42 42 13 J'7 ;20 37

8 N cr6-KA 4,aT4C. ...... .............. 21 29 38 35 3.3 29 26 32 39 41 34 23 32

9 .9, co .................. 48 49 55 16 41 38 37 40 38 31 31 .30 44

36. 41 47 41 36 34 33 36 32 28 23 22 34

10 1l,m . ... ................... .. 38 43 49 38 32 3.3 ,30 38 4o 27 24 t ) 3.

11 4h,,ombCKoe (0 seplmra) .............. 12 22 25 27 22 15 16 19 30 35 22 12 21

12 13 %1.m 6... ...o ..... ............... ..... 30 39 48 47 42 41 44 16 46 -15 40 27 412

it Co6oAc o ..... ................ .... 33 35 39 40 35 29 29 37 42 51 43 31 37

13 Cew' NX4... .. . . ............... 36 46 50 38 33 35 27 31 35 25 2 6 2.3 3.1

16 1a'.m. ... ................. ... 34 42 14 40 39 1 3.3 34 36 35 23 29 36

31 36 .10 37 31 36 29 31 32 31 '20 26 32

17 K.u,i1C{a gK3, arpo ..... ............ 42 50 44 4-1 40 43 37 40 41 5 4 42 .39 43

14 4l1!p na ioncx-K.iarc nui, roo I . .. 410 ,16 51 52 48 43 .3 16 50 5 06 54 41 47

19 f a sna c. K ,'4'raTCkII. ro ot II . 3. . 39 43 45 17 43 11 1 5 47 5.3 48 41 41

- .,ara. 4c ......... . . . 2. 4 3.3 31 27 1 11 17 31 35 26 22 24

KEY: (a) Station No. (b) Station. (c) Annual. (I) No key. (2) Apuka.
(3) Korf. (4) Ust'-Lesnaya. (5) Karaginskiy Islands. (6) Uka. (7)
Klyuchi. (8) Ust'-Kamchatsk. (9) Esso. (10) Icha. (11) Nikol'skoye
(Bering Island). (12, 13) Mil'kovo. (14) Sobolevo. (15) Semlyachiki.
(16) Nachiki. (17) Kamchatskaya agro. st. (18) Petropavlovsk-Kamchat-

skiy, city I. (19) Petropavlovsk-Kamchatskiy, city II. (21) Lopatka,

cape.
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Table 3. Number of sunless days.

(pi C. 1 I V l~lIl~~ i V1II Vlli fIx~ X] lX11'I'

I 3.e-P ie fler .t . . . . . . . . . . . 132

2 uy.. . ... .......... 19 9 6 7 7 7 9 9 6 I0 14 16 119

.3 . . . . ................. . [. 17 12 9 8 6 6 6 7 7 9 12 J7 116

4 Yc.-.c . .. ........... .. .... 14 8 4 3 4 4 7 6 7 11 16 is 1012

5 Kipamicmri ocTpoh .... ........... 17 11 9 8 7 4 5 5 6 it 19 A) 1'22

6 Y. .. ...... ...... ..... 19 It 10 8 10 7 5 6 7 7 15 19 119

7 Kaj.qH ,... . .. .......... ..... 20 12 8 .6 7 5 5 6 5 7 12 18 III

8 N CTb-KiM1 3TCX .... ... ..... 17 11 9 8 9 7 8 8 8 7 I1 15 118

9 -3.co ....... .................. 10 7 4 3 3 4 2 2 4 6 II 14 70

............... 10 5 4 6 6 6 7 6 6 7 12 17 92

II I1InUi.CKoe (o Bepmira) ......... 18 12 10 10 12 13 14 14 8 9 I1 16 117

12 13 .'4 t <oeo ...... ................ 15 19 6 4 4 3 4 4 .5 6 II 16 87

II C,6o.ieao ... ................ .... 8 6 5 7 7 7 9 8 7 9 10 13 96

15 CCM- I . . . . . . . . . . . .. . 14 1 10 9 9 9 10 9 8 7 9 11 119

to 1'.11 H K H . ................... ... 12 9 7 7 5 4 5 5 5 9 13 11 95

17 KJIa rCK.1 arPo .... ............ . .. 0 9 8 8 8 5 10 8 6 7 io 12 101

IS 19 tT5ipoau.io scK. ropoa .II 1....... ..... 10 8 7 6 6 6 7 6 6 5 8 10 85

2 Y Y(Tb-r ).1.LlepeIK.. ........... . ....... III

21 .luta . . . .. ............... I1 8 l0 9 12 15 II 13 9 7 9 12 129

KEY: (a) Station No. (b) Station. (c) Annual. (1) Verkhne-Penzhino.
(2) Apukha. (3) Kort. (4) Ust'-Lesnaya. (5) Karagirskiy Island. (6)
Uka. (7) Klyuchi. (8) Ust'-Kamchatsk. (9) Esso. (10) Icha. (11) Ni-
kol'skoye (Bering Island). (12, 13) Mil'kovo. (14) Sobolevo. (15)
Semlyachiki. (16) Nachiki. (17) Kamchatskaya agro. st. (18, 19) Pet-
ropavlovsk, city I and II. (20) Ust'-Bol'sheretsk. (21) Lopatka, cape.
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Table 4. Diurnal variation of sunshine duration.

I I.4 Iy(o I I, J

3 -4 4-5 5-6 6-7 7-8 8-9 1 9-0 0-111 7 !3

Z A nyxa ( )

1 05 3.4 5.0 5.9 6.3 6.2 4.2 0.5
II 1.9 6.8 9.3 10.8 11.2 11.5 11.0 10.7 8.2 2.6
1(1 0.2 4.3 11.6 13.4 14.7 16.1 16.1 15.5 155 15.7 14.9 12.4 6.6 0.5

IV 0.1 4.7 10.0 . I1.5 11.5 13.1 14.0 13.9 14.2 14.4 14.5 13.8 128 '08 7.1 113
V 0.4 3 8.1 100 11.1 12.3 12.8 1.3.2 13.2 13.1 13.8 14J) 12.0 13.1 11,9 98 7.0 08

VI .1 3.1 5.3 6.1 7.7 8.8 9.8 9.9 9.9 10.2 9.8 10.0 9.8 9.6 9.6 7.7 6.0 1.9
VII .1 3.2 5.0 5.0 7.2 8.0 8.6 9.0 8.6 9.5 9.6 8.6 86 8.1 79 7.6 5.9 I 6

VIII 0.04 1.0 4.5 6.0 8.3 9.8 1o.7 10.9 10.8 11.6 12.0 12.6 11.6 10.2 8.1 6.4 1.l
IX 1.3 6.3 10.2 12.5 14.1 15.1 15.2 15.2 14.9 11.6 14.3 12.3 8.7 2.2 il

x 1A 5.8 9.8 I I.O 12.1 12.3 12.7 134 12.0 10.9 6.5 0.5
Xl 0.01 2.2 - 7.8 9.8 10.8 11.2 9.5 9.0 3.7 0.1

X1 1 3.6 8.6 9.7 9.8 9.3 3.8
1"oa 26 11 29 49 75 96 119 135 138 111 138 110 Mo8 88 61 II 21

8. Kophlq&)

0.6 5.4 8.5 9.8 9.7 9.7 6.9 V
II 2.3 7.8 10.2 11.4 11.8 12.0 11.6 11.3 8.3 19 0.02

I11 0.2 4.7 11.8 14.7 16.2 15.2 16.8 16.5 16.1 1 3, 14.5 12.0 5.1 0.1
iV 0.3 4.0 8.6 11.0 12.5 13.6 14.3 14.4 14.6 14.5 1.9 13.1 11.9 9.4 5.2 t.3
V 0.7 5.3 9.5 11.4 12.7 13.5 13.9 1.1.8 14.8 15.2 15.2 14.1 14.1 1.1.7 12.8 12.1 8.5 I (

VI 2.8 6.8 8.4 9.2 10.5 11.7 12.9 13.9 14.1 14.7 11.6 11.3 14.2 1.3.8 12.5 11.6 9., I I
VII 1.4 5.6 6.6 7.4 9.3 9.9 11.3 12.2 13.3 13.7 13.4 13.7 13..5 12.3 11.3 9.8 7.4 2."

VIII 0.3 2.6 8.0 10.3 11.7 13.2 1.1.3 15.1 15.1 14.5 14.5 13.7 12.9 12.6 11.9 8.8 2.3
IX 1.8 8.4 12.5 14.3 15.1 15.1 156 15.7 14.9 139 13.8 12.6 96 2.7
X 0.5 6.6 I I. 12.6 14.2 1.1. 15.0 14.2 13.6 12.1 6.1 0.7

X' - 0.1 1. 10.1 1.5 11.8 11.6 11.6 10.0 38 0.02
\ 3.6 7.9 9.9 10.2 9.u 3.9 0.01

I , 5 21 38 60 88 113 139 1.5. 162 163 160 1 14 123 97 72 50 28 7

31 2 --3 wca 0.02.

KEY: (1) Month. (2) Time of day. (3) 2. Apuka.

(4) 3. Korf. (5) 'For 2-3 hours, 0.02.
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Table 4 (cont'd).

I ~ , lpe", cyloy

________________ [ 10..o 1i1i 121216.z 16-17 17-18~ 18-19 19-20~ 20-21

4. YCTb-J']ecuaq 'j

0.3. 5.1 8.0 7.8 8.3 7.7 5.3 0.9
II 1.2 7-5 11.2 1.9 13.6 13.6 13.5 12.1 9.1 2.2

I11 0.1 2.5 9.1 14.7 17.5 18.6 18.5 18.8 17.8 17.8 16.3 12.6 4.7 0.2
lv 0.1 2.7 7.1 10.0 12-5 13.8 1 3 15.7 15.6 15.3 14.2 13.5 124 11.0 5.5 0.3
V 0.7 4.2 8.5 11.4 12.6 14.1 15.0 15.8 16.7 16.8 15.9 15.8 15.3 14.8 13.7 12.9 8.3 06
VI 4.2 8.9 11.7 12.6 13.9 14.7 16.4 17.7 17.1 174 17.4 17.2 16.4 16.3 16.5 16.1 15.0 4.9

VII 2.3 6.1 8.7 9.8 11.6 12.6 13.6 14.3 14.9 15.8 15.8 14.8 14.0 13.9 13.5 12.9 10.5 1.8
VIII 0.02 1.5 6.1 9.2 11.4 12.7 14.1 14.4 15.2 15.3 15.7 15.0 14.5 13.6 12.9 10.8 3.8 0.04

IX 1.1 5.3 9.2 11.4 I12.3 13.6 14.0 14.7 14.6 14.4 13.7 12,5 9.5 2.3
06 3.2 5.8 7.2 8.3 9.1 9.3 8.7 7.6 6.5 3.1 0.2

XI 13 . 5.5 6.6 6.7 7.4 6.5 5.6 18
Xll 2.8 7.0 9.1 9.4 7.8 3.1

i oa(3) 7 21 39 58 82 108 134 152 158 162 157 143 122 101 82 01 38 7

I11 4.0 6.0 6.9 69 6.7 34 0.1
II 1.9 4.8 7.2 9.0 .10.2 112 11.6 10.9 8.4 2.3

II1 0.1 3.2 9.1 - 13.3 15.7 168 17.4 18.1 18.0 17.0 15.3 12.5 4.8 0.1
IV 0.2 5.2 9.7 11.8 13.0 14.2 15.2 16.0 16.1 15.4 14.2 13.0 12.1 9.8 4.4 0.1
V 0.1 5.1 9.3 11.2 12.4 13.9 14.2 15.2 15.3 15.6 15.1 1 .2 13.5 13.3 12.0 10.3 4.3 0.1

VI 1.5 8.8 10.5 11.8 12.9 13.6 15.0 15.6 16.2 16.3 15.7 14 8 13.9 13.3 12.2 10.8 7.8 1.1
VII 0.6 6.7 9.0 10.4 12.3 13.8 14.7 14.8 15.5 15.8 16.2 15.7 14.9 13.8 11.8 11.0 6.1 0.3

VIII 1.9 7.2 9.5 11.9 14.7 16.5 16.9 16.9 17.2 17.4 16.7 16.0 14.9 13.0 9.2 2.0 0.2
IX 1.3 6.0 9.0 11-9 14.2 )5.6 16.3 16.4 16.2 15.5 13.9 12.6 7.9 1.I
X 1.0 8.3 12.5 14.7 15.5 16.4 15.9 14.7 13.4 10.9 5.4 0.6
XI 0.6 5.3 9.7 11.8 12.5 12.3 11.4 7.8 2.4 0.1

XII 0.7 4.0 6.1 7.3 7.8 6.8 1.z 0.03
01(3 -2 23 43 63 90 119 144 158 167 170 165 145 122 100 72 47 20 2

. YCrT,-'(a',maTcK ((.)

1 1.0 5.2 7.4 8.7 9.8 9.0 7.7 2.6
II 1.1 5.0 8.0 10.1 11.3 11.4 11.2 10.2 8.9 3.3 002
III 1.6 7.5 12.0 14.8 16.7 16.9 16.6 !6.0 16.1 14.7 12.5 5.6 0.1

KEY: (1) Month. (2) Time of day. (3) Annual. (4) Ust'-Lesnaya.

(5) 7. Klyuchi. (6) 8. Ust'-Kamchatsk.
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Table 4 (cont'd).

IV 0.1 2.6 6.6 9.8 123 - 12.7 13.1. 13.6 14.2 14.2 13.6 12.1 10.6 8.8 3.7 02
v 0.02 2.6 6.3 8.6 10.8 11.3 12.1 I_' I 13.3 1 17 14. 1,38 43.9 12.5 11.3 90 V7 o

VI 0.5 , 5.i . 76 8.6 9.3 0.1• 116 11.9 12.6 12.8 11.9 11.0 9.6 7.3 5.6 i,
VII 0.2 2.6 46 6.5 7.1 6.9 15 Io.4. 11.1 11.2 12.0 17 14.I 10.1 8,6 7.5 19 '16

VIII 0.6 5.0 8.2 9.9 ;i.6 12.6 Ii.3 14 3 1t45 143 11.1 13.0 1t.0 10.1 76 1,2
IX 0.8 5.3 90 I1.9 13.1 136 11.8 1.3 142 1..1o 13.3 11.1 7.0 1.1
X 0.5 6.5 12.0 143 15.0 16.2 16.5 16.0 15.0 12.7 7.9 0.6
Xl 0.3 4.6 9,2 I4.7 12.2 12.6 17.7 1 IA 7.6 0. 1

XII 0.8 6.0 8.4 9.2 1012 10.2 8.5 2.0
1oa I 9 25 44 70 100 127 144 152 157 156 149 124 90 62 36 17 2

11, t litoml4ckoc (o. Gepmi4ra) ,k

0 (4.5 2.4 .0 4.2 4. t 4.7 3.1 0.4
II 4.9 4.3 6.3 7.0 .6.9 7.5 7.0 5.9 4.2 0.9

HI 0.8 4.4 7.2 10.2 11.2 110 11.9 IIA 98 8.1 5.1 1.9 o.o5
IV 0.1 1.3 1.2 70 8.5 9.0 1o.2 1443 I 1 10.6 9.6 90 7.8 56 1.7 0.1
V 0.01 1.3 3.8 5.6 6.4 . 7.3 85 8.5 9.0 88 9.3 8.9 8.6 - 7.7 7.0 58 1.A o-,(2

VI 0. 1.6 2.5 3.1 .0 4.7 5.5 5.8 5.9 5.4 6.0 6A) 5.9 .3 1.8 .5 I 9 0(2
VII 0.4 1.2 2.3 3.2 42 ..7 .5.7 6.0 5.9 5.6 6.2 6.0 5.3 5.0 6.3 3.1 -4.2 2. -

VIll 0.4 2.8 3. 4 1.0 5,7 65 71 6.9 7.4 7.1 7:3 6.8 4.6 5.A 3.6 o5
IX 0.3 2.7 7.3 9,.1 9.8 40.6 1(.8 10.7 I07 10.5 93 8.5 .5.1 o.6
X 0.2 .. 6 9.6 44.8 13.1 13.6 12.7 12.5 11.7 97 .9 0.5

XI 01 2.1 .95 7.8 9.1 86 7.9 9 26 (.05
XII 0.3 2.4 4.5 4.9 I. 4.9 2.6 0.2
ro,0 3 0.2 5 13 23 43 8.4 84 96 98 97 99 87 70 .50 37 19 6 (4.1

12~, 13. MHs~bHoeo

1 1.5 6.1 8.5 40.7 11.8 41.4 10.1 ' 4.0
11 0.01 1.5 6.2 9.5 11.3 42.7 13 1 13.2 132 0.8 4.3 0.01

I1 0.1 2.5 8.8 13.4 16.5 17.7 18.3 1.7 13.5 17.7 19.7 129 5.3 0.1
IV 0.03 2.4 7.6 12.3 .1.9 16.6 17.6 18.1 18.1 477 16.7 15.8 13.9 1043 42 ((.l
V 26 7.1 11.3 13.8 11.6 15.9 16.. 16.2 16.0 16-2 15.3 44.5 12.8 40.8 88S 2,9 'S (op

VI 0.1 3.8 8.7 11.4 13.9 15.2 16.6 17.1 169 163 1. S II.I 13.2 12.1 1.41 82 46 0I1
VII 44.03 2.9 8.1 10.9 12.7 14.4 15.9 16.8 17.3 17.4 17.7 17.2 15.9 14.6 12.6 10.3 46 o.4

VIII 0.2 3.3 8.4 12.1 14.9 16.8 17.5 18.3 18.2 17.9 172 16.5 1.5.3 42.6 7.1 I(7
I X 0.2 3.7 9.1 12.4 15.5 16.5 16.8 166 ,15-6 164 14.6 13.5 8.9 o9
X o 3 5..7 1(1.9 I-1.. 145.9 167 16 6 1.-9 1.o 11.0 7.9 0.9
\l 44.1 I 8.0 11D. 12.9 .4 1 11.3 I 1.4 0.1

XII1 0.0 (.1 4.4 7.7 9,t 4(.0A IW0 9 6 1.9
14.4 10 30 5,6 9 12-2 156 174 484 486 i'4 171 III 108 72 l(i 13 '2

KEY: (1) 11. Nikol'skoye (Bering Island).

(2) 12, 13. Mil'kovo. (3) Annual.
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Table 4 (cont'd).

Lo) pc~ CYTOKI

MCC-8 6 7 7 8 18 -9 10110 11 11 121I2-1313 14 1111.5 16 10 17 17 I 819 19 N

IL cor6o.Teao(q

1 0.03 2.6 8.5 126 1.0 13.9 13.3 11.0 5.5 002
11 0.02 2,3 9.2 13.3 1.2 ,3. 1.5.0 149 13.7 11.9 5.2 004

Itl 006 3.3 10.8 15.2 17.5 18.1 18.4 18.1 18.5 17.4 16.7 142 6.8 0.3
IV 0.02 18 7.5 11.0 12.6 13.6 13.9 14.3 13.8 14.7 14.2 13.2 12.0 10.2 1.7 (1.2

V 1.2 4.4 6.5 8.3 9.8 11.2 13.0 13.5 14.3 I1.5 14.7 14.0 12.6 11.A 8.1 3.3
VI 006 2.5 4.1 5.4 7.1 8.6 I1.9 13.3 14.5 14.3 14.9 15.3 14.7 13.4 1t 12 87 .. S o

Vii 1.0 2.4 3.5 4.8 6.5 8.7 10.0 11.5 1 1.6 127 2.8 11.8 10.6 8.9 7.7 t 3 o I
Vii 0.2 2.5 4.1 5.8 7.2 8.7 M. 12.2 13.0 143 14.6 14.1 13.2 11.5 7.8 0.18

IX 0.3 3.3 6.6 8.6 9.6 11.6 11.6 12.2 13.3 13.3 13.0 12.2 8.8 1.3
X 0.2 2.9 5.9 7.8 9.5 9.2 9.4 919 8.9 7.3 4.8 0.6

Xl 0.2 3.3 7.4 0.0 9.8 9.5 9.5 8.0 4.8 0.3
X11 0,8 5.5 8.5 9.7 9.4 .4 6.2 1.6

F-0 (5) 0.1 5 16 34 60 00 124 15 154 154 159 150 129 99 69 38 I I 04

1. Cemur, . ('5)

I 0.03 4.2 9.8 10.9 11.2 11.4 1., 10.3 4.7 0.03
II 0.02 2.7 8.A 9.9 10.8 l I.2 11.4 11.2 10.7 9.3 2.8 0.02

Iit 0.1 2.6 90 12.6 14.0 14.5 14.5 14.5 11.4 13.6 124 9.8 3.0 00
IV 005 2.6 7.6 11.9 13.3 14.0 1.7 15.0 15.2 14.7 14.6 13.6 11.6 7.5 2.1 oo.3
V 2.0 60 8.7 9.9 11.3 12.5 133 13.7 13.6 13.3 13.5 12.8 11..f 9.7 8.2 2.7

VI 0.03 2.6 5.3 7.2 8.1 9.6 10.4 11.1. 115 11.9 12.0 11.5 10.6 9.5 8.2 63 3 F I
VII 0.03 2.7 5.9 8.2 9.3 9.8 10.6 10,9 11.5 11.6 1U.4 11.5 10.1 9.3 8.2 6.6 143 (

VIII 0.7 5.6 9.8 11.4 12.1 13.1 13.4 13.9 13.8 133 13.0 12.3 11.0 9.2 5.3 0.5
IX 08 6.6 12.2 13.8 14.6 15.0 15.5 15.0 14.8 14.2 12.7 10.4 5.2 0.4

x 1.3 9.9 15.3 17.0 17.7 17.3 17.2 16.3 16.3 15.1 9.3 0.8
xl 1.3 8.8 12.8 13.8 14.2 14.1 14.0 13.0 9.4 0.6

XII,,- .3.0 9.7 11.4 12.0 11.8 11 4 9.7 2.8
0.1 8 26 52 86 12"2 148 158 162 162 ILO 152 126 86 52 9 o I

Ir. Ha.HMX LL)
1 2.2 7.6 10.3 12.1 12.7 124 11. 5.5

II 22 9.9 14.4 1 6.1 16.8 16.3 15. 15.4 11.6 3.6
1.6 9.0 14.9 16.7 17.9 18.4 18.1 17. 16.1 11.1 11.8 39 n.03

KEY: (1) Month. (2) Time of day. (3) Annual. (4) 14. Sobolevo.
(5) 15. Semlyachiki. (6) 16. Nachiki.
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Table 4 (cont'd).

IV 0.5 6.1 10.4 13.1 14.3 r4.9 14.6 14.3 13.5 13.6 13.7 130 10.4 3.9 o.03V 2.6 8.4 12.1 14.8 t5.4 15.6 5.1 14.5. 14,3 14.1 13.4 13.5 13.5 99 4.4
VI 20 6.3 99 13.5 15.2 17.5 17I1 16.7 17.1 15.9 15.7 15.0 14.2 12.2 7.9 0.3

VII 0.7 3.0 6.1 11.1 12.3 14.0 139 13,& 13.6 13.0 11.9 11.0 10.6 9.5 5.0 O. t
ViII 0.2 1.4 4.7 8.6 13.1 15.6 16.8 ' 16.8 17.0 16.4 15.2 13.4 12.3 8.0 .0

IX 0.7 3.7 6.9 10.3 1 2.8 14.5 15.1 14.6 14.2 13.7 12.9 8.4 0.5
X 0.1 2.7 6.5 10.9 12.4 13.4 13.6 12,8 12.3 11.3 5.9 0.6X] 0.05 2-8 7.6 10.8 12.2 11.9 12.0 9.9 5.8 0.2

XII 1.1 5.8 9.3 11.1 11.7 10.6 8.8 2.5
Foa ' 6 28 61 106 145 167 176 176 - 171 161 134 100 74 44 18 (3

19. rleTponaBJioBcK, ropo0 It (1)

01 5.4 12.0 14.0 14.7 14.3 14.3 132 8.2 0.4
2.6 9.9 12.3 13.7 14.3 14.5 14.2 13.5 11.8 . 6.1 0.1

Ill 2.4 10.4 14.6 16.0 16.4 17.2 17.2 16.7 16.1 15.2 12.6 6.3 0.1IV 0.2 9.0 13.3 14.5 15.6 16.3 16.7 16.8 17.0 16.7 15.9 15.0 12.3 5.0 0.04
V 4.8 11.2 13.0 14.1 15.1 16.1 16.3 16.5 '167 16.3 15.5 14.5 '13.3 10.7 3.9VI .04 5.3 8.6 9.9 1 1.5 13.2 15.4 16.1 16.1 16.5 16.8 16.5 15.4 14.0 1 13 5.3 0.1

VII 4.2 8.7 10.3 12.O 13.4 14.6 14.8 15.2 15.9 15.4 14.7 13.4 12.5 10.9 5.2
VIII 1.0 9.1 12.3 13. 14.6 15.8 17.0 17.2 17.7 17.1 16.6 15.4 13.5 8.6 0.6

IX 0.02 4.8 12.5 13.7 14.7 15.9 16.0 .4 16.3 15.9 15.3 13.7 9.4 1.2
X 0.4 10.5 16.7 18.1 19.0 19.1 18.9 18.7 18.3 17.2 t1.9 1.7xI 0.8 9.8 15.0 16.2 7.0 16.3 16.3 15.2 ..! 5 1.2
il 3.2 12.0 14.2 15.0 1.9 14.6 13 1 5.1

1104 16 54 96 13. 172 188 194 194 195. 188 164 120 83 i8 15 0.1

0.1 2.4 6.4 8.4 9.7 9.6 8.5 6.8 3.2 0.1
It 0.01 1.5 6.0 9.0 10.8 11.6 11.3 11.4 10.5 7.5 2.1 0.03

0.01 1.0 4.8 8.5 10.6 11.7 11.8 12.1 11.8 11.2 9.5 6.6 1.4 0.03
IV 0.4 3.1 6.4 83 9.4 10.0 10.0 10.4 1.0 11.0 9.6 7.3 3.8 0.6
V 0.1 .1.7 3.8 4.9 5.5 64 7.6 7.9 7.8 8.5 8.3 7.5 6.0 4.6 2.4 0,3

VI 0.2 1.0 1.7 2.2 3.1 3.9 4.8 5.3 5.6 6.1 5.6 5.1 4.4 3.3 2.2 0.8
VII . _ o ,02 1.2 2.2 3.0 4.0 5.4 6.2 6.8 6.7 6.8 6.6 5.7 4.7 3.6 1.1 0.5

VIII 0.6 2.5 3.5 4.3 5.6 7.2 7.7 7.5 8.2 8.1 7.1 5.5 3.6 1.4 0.05
IX 0.1 2.8 7.3 9.5 Iu.S 11.1 11.7 11.7 11.7 11.4 10.8 8.3 4.1 0.3X 0.4 4.5 9.3 12.1 13.1 127 2.8 13.3 12.3 10.4 4.6 0.2
XI 0.02 0.3 3-9 7.2 9,2 102 10.1 10.1 8 I 4.4 0.3

NIl 005 12 56 7.9 9.0 8.5 8.0 5.5 1.4 0.05
0.5 5 18 38 66 92 108 114 114 115 105 82 50 25 9 2

KEY: (1) 19. Petropavlovsk, city IT. (2) 21. Lopatka, cape. (3) Annual.
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Table 5. Recurrence of uninterrupted sunshine duration
by gradations (in % of the total number of cases).

't., h CTb I II III IV V VI VII VIII IX X XI "II 1

10. YCT6-,1ecHaA

2 2 08 I I 2 0.6 0.7 3 I 2 3 1
2-- 4 51 26 26 23 21 24 25 20 20 31 33 57 27
4- 6 40 2$ 16 20 13 16 16 !1 19 23 42 40 21
6-- 7 35 21 15 12 9 5 16 16 18 23
8-10 13 24 13 9 If1It0 16 21

10-12 II 5 II Ii 6 I8 6
12- 14 1 14 14 7 13 23 8
1. --16 I i 11 10 6
16 8 8 I1 S

1 ,. 1, M ,,i ,., uo M

2 2 t 0.6 1 0.0 0.9 1 3 I 2 2 2 2
2--4 30 23 18 26 24 30 31 28 29 35 32 38 )s
4 -6 48 20 13 15 20 IR 18 15 20 22 40 56 22
6-8 20 36 2o' 15 15 13 12 13 14 2 2.5 4 17

2-0 (0 20 32 20 1.3 0, I(1 13 19 17 06 14
lH.-12 0.4 3 6 1u i1 I2 I, 16 ? It
I; 14 7 13 8 5 II ()6
4 16 4 9 R 0.5

N),. cemjm4Kxm (5")

2 2 0.0 0.3 1 0.9 0,9 0.3 1 I 3 1 2 0.9
2-4 24 22 21 20 27 29 30 25 22 25 27 24 25
4-6 29 19 13 16 19 17 24 22 21 20 22 12 20
6 45 35 16 12 14 14 1.3 18 21 46 32 20
k- I0 24 33 20 II 12 - 12 2o 29 4 15

10-2 17 20 10 8 9 13 17 2 it
12-14 II 12 10 5 12 1 0.2 6
141-I6 6 9 8 2 3

19. IleTponasioscx, ropo. It

5" 2 0.3 2 0.6 0.9 0.6 2 1 0.3 0.6 0.7 0.8 0.8
2-4 22 20 17 21 23 25 24 18 22 22 21 25 22
4-6 26 15 15 13 17 13 18 20 20 20 19 38 19
6-8 50 38 13 14 14 16 14 15 16 20 .53 36 24
8-10 03 27 30 15 10 12 11 14 15 34 6 15

10-12 0.8 22 26 10 13 14 16 27 3 11
12-14 1O 22 14 15 14 0.3 7
14-16 2 6 2 o.9

21. 4loJwaTra. MbiC (

2 3 3 I I 1 0.8 2 3 2 3 2 I 2
2-4 43 42 :1 30 ,11 42 35 42 32 I1i 44 46 1I
4-0 30 22 19 22 27 24 27 26 24 18 33 36 2
5-8 24 22 1s; 17 10 13 19 13 16 18 19 17 21
A-1-0 i0 22 18 9 8 9 9 14 14 2 14
r-12 '1.6 7 5 7 8 3 7 10 1 6
12-14 I 5 2 1 0.4 I
14-16 1 2 2 0.5

KEY: (1) Duration (hours) (2) Annual. (3) 10. Ust'-Lesnaya. (4) 12,

13 Xil'kovo. (5) 15, Semlyachiki. (6) 19. Petropavlovsk, city II. (7)

21. Lopatka, cape.
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ALPHABETICAL INDEX OF STATIONS

SOLAR RADIATION AND RADIATION BALANCE

S, S', D, Q,R

7 (K.)1 . ............ .. 2 19,57--1 q94 I T95) .6-'

3 ..T f .o.C. . ......... . 2 1959- 1964 9 ' ,;19 F4egTpnai x roo 1. 32 !157-19G.3 9 -,7 -'9C, 1.

KEY: (I) Station No. (2) Station. (3) Altitude, m. (4) Tables.

(5) Years of observation. (6) Klyuchi. (7) Korf.
(8) Petropavlovsk, city II.
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ALPHABETICAL INDEX OF STATIONS

SUNSHINE

(a) () L IC Ile~pt -I4

134cora. I.1)OO ) P0 ~ b D6.uo Wiag CA1C10.1Q JU~toncm
TIhC ... .. . I' o r o 

I O 
T 3 . ( ' li c l O A ii- Q I O C... ... .. ... . . . . . .CILI - T itO1OC 1O,11teiIHr[O o 6 3 CO,1111k3 C IIIIIIK B re I mCerer

CTIR K fOJ,3401- CYTOK P.1. o 1

MOAW 11a.3leMlI

2 Anyxa ().... ..... 4.2 19506-63 1956-63 19,6-63 1956-63
I Cep,.c rri -r.o I'...... 3255 1959. 1961-63 1959. 1961-6.3

10 lia Y) . ...... 6.5 Ib57-63 1957-63 1957-63
17 K.i'mrmC m,, arpoU , . 10 1958-63 1958-63 1958 -63S K.tpairrrrcxr OCTpoB (I . 3 1957- 1957--63 957 -- 63
7 K1nwo, (14\.. . . 26 1951-63 1951-63 1951 -63 l' -6-3
3 Kop,,(J ) . 20 195--63 1954-63 1954-63 195---63

21 .l 0iaTKa, 4c61 42 1938-40, 1942-44, 1938-40. 19r2-44. 13.19 -9 192-1, 938 - 10. 12-41. 1 --I , 9 -W I .
1917-63 1917-&3 1917-63 9I17 -6.3 1917-5

12,1. Mill bKoB{0(0 .. . . . 133, 158 1936-63 1936-63 1916-63 t16-- (.3 19) -6.3
"6 1a4uH(.K1 .  r . ... .1256 19.56-63 1956-63 196 -63 195-6.3

11 Ht, OOb KOe (O 'epmr) 19.4 1953-63 1953- 63 1953--63 19.53 6.3
I et po nt a .1o)c -Ka % ,laTC KI1l,

ropo4 ' ;, . ...... . . 7 1932-46 1932-46 1932-63
19 ile T pona a.loacx-Ka o 'arC 'xi,

ropo II bJ . 3T.......322 1916-63 1946-63 1916-63 1916 -63
15 CC. .. 25.5 1936--51. 1953-63 1936-5. 1953-63 1936-51. 19.3-63 19M -51. 1933 63 193.51. 1 , 3--
It C 0W . . 25 1950-63 1950--63 19 "0---63 1950-6.3
6 Y ( .-...... 2..... 29 1957-63 1957-6.3 19.57-63

1 c , fo.mu..pvut (?'. . ... 5.7 1957-60. 1962-63 1957-60, 1962---&3 1957-60. 1962-63
83 YhKa 4aTC 1......... 9163 951-653 1951-63 195 1-&,
I- -V cc.- a ! .i1a ) . . . . 2.7 195.1-&3 1954-63 9.4-6&3 1954-63
9 :co ( ." ..... ........... I1 959-63 1959 -6.3 19i9--6.3

YEY: (1) Station No. (2) Statiun. (3) Altitude, m. (4) 1. Sunshine
duration (hours). (5) 2. Ratio of observed sunshine duration to poten-
tial (*) , (6) 3. Number of sunless days. (7) 4. Sunshine duration
during day. (8) 5. Recurrence of uninterrupted sunshine duration by
gradations (3) Apuka. (10) Verkhne-Penzhino. (11) Icha. (12) Kan,-
chatskava agro st (13) Karaginskiy Idland. (14) Klyuchi (15) Korf
(16) Lopatka. cape. (17) Mil'ko-oo. (18) Nachiki. (19) Nikol'skoye
(Beriig Island). (20) Petropavlovsk-Kamchatskiy city I (21) Petro-
pavlovskKamch~t.Ski, city II. (22) Semlyachiki. (23) Sobolevo. (24)
iku. (25,) Ust' -bol'sheretsk. ('6) Ust' -Kamchatsk. (27) Ust' -Lesnaya.

(2 ! Esso.
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LIST OF METEOROLOGICAL STATIONS

1. Verkhne-Penzhino 11. Nikol'skoye (Bering Island)

2. Apuka 12, 13. Mil'kovo

3. Korf (A) 14. Sobolevo

4. Ust'-Lesnava 15. Semlyachiki

5. Karaginskiv Island [ostrov] 16. Nachiki

6. Uka 17. Kamchatskaya, agro. st.

7. Klyuchi (A) 18. Petropavlovsk, city I

8. Ust'-Kamchatsk 19. Petropavlovsk, city II (A)

9. Esso 20. Ust'Bol'sheretsk

10. Icha 21. Lopatka, cape

NOTE: (A) - station with accinometric observations
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MAP OF METEOROLOGICAL STATION NETWORK

* T4

12..3

@2

I-meteorological stations,

2-meteorological stations with actinometric observations.
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DISIm~rON LTST

DISTIRIflJI DIRECT 10 RECIPIfl~T

0IMANI=ONI MICROFICHE

A205 [1@R1X 1
C509 BALLI'FC RES LAB 1
C510 R&T IAB/AVEADXXt4 1
C513 ARRAtXOt 1
C535 AVRAMcXI4/I'SAROX24 1
C539 TR1ASANA 1
Cr591 FSTC 4
C619 MIA REEDSTCE 1
D008 MISC 1
E053 HQ~ USAF/=lE 1
E404 AEDC/DDF 1
E408 AFWL 1
E410 AD/IND 1
F429 SD/IND I
P005 DOE/ISAVXI 1
P050 CIA/OCR/ADD/SD 2
AFIT/U3E 1
NOIC/OIC-9 1

ccv 1
MIA/PHS 1
LLtY4/O L-309 1
NASA/NST-44 1

- -NSAT513/TDL 2
ASD/FID/TQIA 1
FSL 1

JTf)I(R;)T-1031-S9


