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ABSTRACT: On the basis of a year-long series of actinometric measurements
performed in the vicinity of Polish Polar Station at Hornsund, this paper presents
the characteristic of the value of solar radiation incoming at the active surface, of
absorbed and net radiation. The maximum intensity of the direct solar radiation was
822 Wm 2, the annual sum total of total radiation was 2611 MJm 2, whereas the mean
yearly albedo was 59%,. The zero-crossing of the 24-hour sums of the net radiation
towards negative values occurred at the turn of September and October.
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1. Introduction

One of the most important processes affecting the natural elements
of the polar environment is energy exchange by way of radiation.

The structure of the radiation balance in the vicinity of the Polish
Polar Station at Hornsund (¢ = 77°00" N, A = 15"33"E) is determined by
yearly and 24-hour changes in the insolation period and the incidence
angle of solar rays, singular to the polar zone. The period of uninterrupted
supply of solar radiation (polar day) lasts here from 25 April to 18 August,
with the height of the Sun over the horizon reaching 36 (Fig. 1).
It is then that, just as in the day part of 24 hours in the summer
and autumn seasons, the radiation balance of a given active surface
(tuhdra, snow cover) can be expressed by the equation (Oke 1982)

Q* =K|-K1+L| L1 =K*+L*,

* The research, within Problem MR.1.29B.6, was carried out on the basis of measurements
performed in the framework of the expedition of the Polish Academy of Sciences to
Spitsbergen in 1980/1981.
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where Q* is the net radiation (the net flux of downward and upward
radiation over the whole radiation spectrum range), K* is the net shortwave
radiation, L* is the net longwave radiation, K| is the total solar radiation
(the sum of direct and diffuse radiation). KT is the reflected radiation,
L] is the counter radiation from the atmosphere and L7 is the terrestrial
radiation.

In turn, in the polar night period, when the Sun is always below
the horizon (from 29 October to 14 February), there are only energy fluxes
emitted by the active surface and by the atmosphere towards its base.
The radiation balance equation is simplified to the form

Q*=L|-Li=L*

The information published previously on the radiation conditions in the
tundra in the Hornsund area, includes only the magnitudes of the total
solar radiation and is based on the results of actinometric measurements
carried out at the Polish Polar Station during the winter 1957/1958
(Baranowski 1968) and in the summer months of 1970 and 1971 (Bara-
nowski and Glowicki 1974, 1975). They were used for the interpretation
of a large number of glacial phenomena occurring contemporarily in
Spitsbergen (Baranowski 1977).

The present elaboration contains a preliminary analysis of the results
of a year-long series of measurements of the main components of the
radiation balance in the tundra, carried out by the author within the
framework of the research programme of the expedition of the Polish
Academy of Sciences to Spitsbergen in 1980/1981 (Niewiadomski 1982).

2. Method and material

The actinometric investigations were carried out in the area of the
base meteorological station at Hornsund, situated on the Fuglebergsletta
lowlands, within a flat terrace 10 m over the sea level.

The active surface over which the devices were set up was constituted
for most of the year (from 31 October to 30 June) by snow cover
with a thickness not exceeding 48 cm. In turn, in the summer and autumn
periods, it was the tundra soil, derived from sea sand, covered with
moss and lichen clusters (Szerszen 1965).

The measurement set up included a CM 7 model solarialbedometer
and a Funk net pyrradiometer, with recording millivoltmeters, manufactured
by the KFAP company, and a Linke-Feussner radiometer, equipped with
the filters OG1, RG2 and RG8. The devices were compared, both before
and after the research period, with the secondary standard at the Institute
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of Meteorology and Water Management in Warsaw, with consideration
given to the International Pyrheliometric Scale of 1980 (WRR —- 1980).

The measurement work was carried out from 21 July, 1980, to 20 July,
1981, in keeping with the methodology observed in the network of actino-
metric stations in Poland (Podogrocki, unpublished).

The basic material for elaboration, obtained from recording tapes and
periodical measurements, includes the following data:

— for a yearlong research cycle: hourly, 24-hour and monthly values
of solar radiation energy (covered by the spectrum range 0.3 — 3.0 pm)
both of total, absorbed and reflected by the horizontally oriented active
surface,

— for the period from 21 July to 31 December, 1980: hourly, 24-hour
and monthly magnitudes of the net radiation (so-called radiation balance)
and the net longwave radiation.

—- for a dozen-odd days of good weather in 1981: the instantaneous
values of the intensity of direct solar radiation over the full spectrum
range and its particular intervals.

3. Results and discussion

3.1. Radiation intensity

The energy effect of direct solar radiation at Hornsund is not very
large despite the considerable translucency of the atmosphere. This results
from large radiation extinction, conditioned by the long path of rays
in the atmosphere with relatively low heights of the Sun.

The highest measured value of the intensity of direct radiation (on
a black surface set perpendicularly to the incidence direction of the rays)
was 822 Wm ? and occurred on 16 July, 1981, at 13.04 of the real solar
time. In Poland (Kotobrzeg) these values reach 942 Wm * (Kiihn and
Zottowska 1977).

The intensity of direct radiation at Hornsund decreases with decreasing
incidence angle of the solar rays. A very close relationship was found
to exist between these elements (but only for the height interval of the
Sun 10" — 35), which is confirmed by the high correlation coefficient
r=0.95 (with n =60). The intensity of direct radiation, calculated from
regression equations for the 30 height of the Sun, is 778 Wm 2, while
for 10 it is only 523 Wm *. giving on the horizontal plane, respectively,
389 Wm ~ and 91 Wm * (Table I).

Table II shows the values of the radiation intensity registered at Hornsund
over the whole range of the solar spectrum and the accompanying values
for the different spectrum intervals. These data apply only to the most
favourable conditions of the radiation transmission, determined by the
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highest height of the Sun here and the uncloudy atmosphere. The part
of the visible range spectrum in the direct radiation is contained in the
limits 41—449%,. The other 56—599 is infrared radiation. The percentage
part of shortwave radiation (31 — 33%) shows here values much lower
than those observed in Iceland (Wojcik 1973) and in Poland (Kiithn and
Zottowska 1977).

Table I

Mean values of the intensity of direct radiation Wm™? at
given heights of the Sun at Hornsund in 1981

Radiation Height of the Sun
kind 107 15° 200 25 30
S 523 590 - 654 717 778
S’ 91 152 224 303 389

S — radiation flux an the normal surface
S’ — radiation flux on the horizontal surface

Table II

Characteristic values of the intensity of direct radiation (Wm™2) over the whole
spectrum range and its chosen intervals for the 30°—35° height of the Sun
at Hornsund in 1981

Month S Sx o Se S Sk mearement
May X 784 126 243 325 459 11
max 815 139 265 346 476
June X 782 132 253 334 448 5
max 801 140 266 350 458
July X 803 142 263 351 452 6
max 822 147 275 368 464

S — whole spectrum range

SA - blue and violet colours (A <0,525pm)
SB — shortwave radiation (A<0,630 pm)
S - visible radiation (A<0,710 pm)

SiR — infrared (A>0.710 pm)

X - arthmetic mean

Table III shows the values of the intensity of the total radiation
(the sum of direct and diffuse radiation onto the horizontal plane) at
Hornsund for the conditions of mean real cloudiness. During the noon
culmination these values vary in a year from 20 Wm™? in February to
439 Wm * in May. The June drop in the energy effect of the incoming
solar radiation is related to the high degree of cloudiness in the summer

season, characteristic of this part of the Arctic (Vowinckel and Orvig 1973).
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Mean hourly values of the intensity of the total radiation (Wm 2) at Hornsund in

Month
1 2 3 4 5 6 7 8 9 10 11
July 1980%) 29 32 44 51 69 101 149 185 210 238 229
August 7 9 14 26 48 74 102 129 147 170 191
September — — - - 3 11 30 54 81 105 121
October - - - — — - — 4 13 22 31
February 1981 — - — — — - — — — 5 12
March - - — - - 7 21 46 83 118 152
April 2 4 12 29 61 104 155 209 252 291 323
May 38 46 84 113 140 190 242 297 344 380 425
June 68 79 113 144 174 229 272 347 373 392 422
July**) 46 S1 77 102 146 187 223 266 292 302 328

*) between: 21 and 31 July
**) between: 1 and 20 July

Mean hourly values of the intensity of the net radiation (Wm™2) at

Month
1 2 3 4 5 6 7 8 9 10 11
July 1980%) 5 9 14 18 31 47 67 85 113 123 119
August -9 —8 -2 3 11 26 41 62 74 84 96
September —18 =15 —15 —14 -—11 —6 3 14 27 45 54
October -26 —-27 =25 -27 =26 -29 -—-29 -—-27 -—-23 —18 —18
November —34 —-34 —-33 -—-33 -—-34 -—-32 -—-32 -3 -—32 -—-32 -33
December -33 -32 -31 -34 -34 -34 -32 -33 -35 36 -—35

*) between 21 and 31 July

The character of the daily behaviour of the intensity of the total
radiation in particular months (Fig. 2) depends first of all on the incidence
angle of solar rays. Most months show a rather regular curve of the
behaviour, while in June and July a considerable drop in the intensity
of the total radiation can be seen in the hours about the noon. This
results from the modifying effect of convection clouds occurring as a con-
sequence of the formation of local systems of air circulation over the
highly heterogeneous base of the south part of Hornsund Fiord.

In all months, there is a distinct asymmetry of the daily behaviour
of the intensity of the total radiation with respect to the noon. It is
expressed by the occurrence, with the same heights of the Sun. of a higher
energy effect in the p.m. part of the 24 hours (Fig. 2). The a.m. daily
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Table III

the research period 1980/1981

Hour
13 14 15 16 17 18 19 20 21 22 23 24

12

238 236 241 235 192 167 144 121 88 59 37 28 27
198 209 187 163 149 128 90 60 49 28 16 8 6
128 125 118 103 79 57 33 12 3 - — — ==
40 40 28 16 6 1 - - — - - — -
20 21 17 9 2 - - - - - - — -
177 172 162 134 94 53 23 6 = 2= = - =
339 346 326 290 249 194 144 95 53 25 10 4 8
439 421 413 389 332 284 233 198 158 106 62 43 43
431 431 410 376 342 307 259 204 177 134 100 74 66
255 346 348 313 276 255 214 174 115 90 67 55 53

Table IV

Hornsund in 1980

Hour
12 13 14 15 16 17 18 19 20 21 22 23 24

18 115 117 110 94 75 61 43 23 13 8 4 2
99 99 93 79 74 59 36 25 14 3 -3 =7 =8
55 53 50 45 34 19 6 -4 —-10 —12 13 —-14 -—15

—19 —17 —18 -22 —25 —28 —27 —28 —28 —28 28 —27 -27
—-32 -3 -3 -3 -3¢ -37 -38 -37 -—-38 -36 -—-33 -—-33 -33
—-34 -34 -33 -3 -3 -35 —-35 -35 —-34 -32 -—-31 -—-33 -33

arcs of the Sun proceed here over the often high-situated glaciers and
moraines, from which volatile powdered material, the source of aerosol
decreasing the translucency of the air, is blown out.

The magnitude of the intensity of the net radiation, and also its sing
(positive or negative), is affected by the time-differentiated structure of the
particular components which make it up. It follows from Table IV that
in July (polar day), the net radiation is positive throughout the 24 hours,
while the magnitude of its intensity is determined above all by the continuous
and high, particularly at noon, supply of the solar radiation energy.
Between 9 and 15. hours, the net radiation exceeds 100 Wm .

The 24-hour behaviour of the intensity of the net radiation in August
and September reflects distinctly the respective changes in the incidence
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Fig. 3. Daily behaviour of the intensity of chosen components of the radiation balance
at Hornsund in August and October of 1980. K| — total radiation. K* - absorbed radiation
L* - net longwave radiation. Q* — net radiation

angle of solar rays and the durations of the day and night parts of the
24-hours (Fig. 3, Table 1V). During the day. the net radiation is positive.
and it is negative at night.
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In October, the surface of the tundra in the Hornsund area loses
energy already during the whole 24-hours (Fig. 3). The supply of solar
raQia.on, limited to a few hours about the noon. does not have a deciding
effect on the formation of the magnitude of the intensity of the net
radiation.

During the first part of the polar night (November. December), the
intensity of the net radiation varies between —- 31 Wm * and - 38 Wm *
(Table IV), while its 24-hour behaviour is regular.

3.2. Sums of the components of the radiation balance

The yearly sum of the total radiation at Hornsund, from 21 July,
1980, to 20 July, 1981 (Table V), reached 2611 MJm ° (725 kWhm °)
(1 kWhm * =3.6MJm ° =86calcm °). The respective magnitude of in-
~solation in Poland (Kotobrzeg) is 3756 MJm * year ' (Podogrocki 1970).

Table V

Monthly and yearly sums of the total radiation (MJ-m~?) in
Spitsbergen in the particular research period

Month Hornsund Hornsund Isfiord Radio
1980 1981 1957/1958%*) 1951 — 1960**)

August 246 280 276
September 115 63 115
October 20 17 15
February 4 4 2
March 139 96 88
April 380 285 311
May 605 423 488
June 640 398 512
July 462 353 462%%*)
Yearly sum 2611 1919 2236

*) acc. to Ba8

) acc. to Baranowski 1968

**) acc. to Sprinnangr 1968
%) sum of the 3rd decade of July 1980 and Ist - 2nd decades of July 1981

Table V also gives, for comparison, the yearly and monthly values
of insolation for Hornsund in the period of the International Geophysical

Year and for the Isfiord Radio (¢p = 78 N, L = 14 E). The differentiation
shown here results above all from the different conditions of atmospheric
radiation transmission within the particular research periods.

The coefficient of the atmospheric transmission, giving information
on the part of insolation at the ground surface in the supply of solar
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radiation to the top of the atmosphere. was at Hornsund: 45°, for the
period 1980/1981, and 33% for 1957/1958. At the Isfiord Radio its ten-year
mean (1951—-1960) was 56%, (Spinnangr 1968).

The data from the research period 1980/1981 indicate that the yearly
behaviour of the 24-hour sums of the total radiation at Hornsund do
not always correspond to the general trend in the changes of extraterrestrial
radiation (Fig. 4). The particularly high radiation loss in the atmosphere,
brought about particularly by absorption and reflection from clouds, occur
in some decades of the summer and autumn seasons. The lowest coefficients
of the atmospheric transmission in a year come in the second decade
of August (22°)) and the third decade of September (19")). They are
the periods of the highest degree of cloudiness in a year (93 --94%)).

Spring and the early summer are the favourable seasons in terms of
the conditions of solar energy supply. The third decade of April is
distinct here, when the active surface is reached by as much as 729, of
extraterrestrial radiation. The 24-hour sums of the total radiation in this
decade are not, however, among the highest in a year (Fig. 4), in view
of the relatively low heights of the Sun over the horizon and the rather
short period of insolation.

The highest mean monthly 24-hour sums of the total radiation (Table VI)
occur in June (21.3MJm 7). In North Poland (Kotobrzeg)., in June the
mean 24-hour sum of the total radiation is 21.6 MJm * (Podogrocki 1970).

In the yearly research period 1980/1981. the surface of the tundra
and the snow cover in the area of the Polish Polar Station at Hornsund
absorbed only 41°, (1060 MJm ? year ') of the energy of the incoming
solar radiation. The remaining 59°, (1551 MJm ° year ') is the loss
caused by reflection (albedo). A similar yearly value of the albedo (55%)
was found in the tundra zone of Alaska (Maykut and Church 1973).

The highest sums of absorbed radiation (Table VI) occur in the early
summer just after (the show cover has melted). The mean 24-hour sum
in the second decade of July, 1981, is 15.0 MJm “. i.e. as much as 89°,
of the energy of the total radiation.

Throughout the summer season, the mean values of the tundra albedo
vary between 11 and 16, (Fig. 4).

In spring (March - May), when the underlying surface of the atmosphere
is snow cover, the albedo is characterized by high and little variable
values (80 ——89%)). In turn, in February the albedo exceeds 90°,. which
results above all from the low incidence angle of solar rays.

The measurement data gathered in the course of the expedition permits
an analysis to be carried out for the formation of the net radiation
sums only from July to December.

It follows from the data contained in Tfable VII that from 21 July



deyINS JANOR 3yl AQ Paqlosqe uoneipel-— .y “(dBJINS punod ay) 1v) uoneipel [vjo}
T3 uonelper [einsaulenxs 1°y "1861/0861 Pporad yoIeasal ay) JOSIPROIP JAISSIIONS JOJ PUnsuloy Je (1) uoissiwsued) duaydsownre ayy jo
JUAId1J20 3yl puk ‘() Opaq[e 3yl pue () 2drjins punoid ay1 pue arydsoune ay) jo doj ayl je UONBIPRI IB[OS JO SWNS INOY-p7 URIA ‘+ 31

o
o

.\k“

1861 086!
yjuopw |nr unr Aow udy ‘JDW ‘qa4 320 -das bny nr
apoxyag : 4 R4 €] ¢ 3 Lo

5 : HE AN
E H H
13 : g Zplivlt
3 3
- {1~ G
o 3
a =
{ 3
N 0z 3>
3 :
] o I SZ
Py i
17 L oe &
IS <y
g rS€
« A
9 -« % A F o7
<« Toy
= M L 5y
0 »
4 . L 5
: 3
1 ; r oSS
1 - r B
J 14 - oo
-
0 g
] 3
: 3
1 ; s
] : g
: <
. by
Wo



AINf 0T PUB | USOMIOG — (yux
uonerpel Iejos 3urwoour ou KIeniqdq ] Pue 13010 67 U9MIDq — (4y
AInf 1€ pue [7 usomiaq — (,
uoneIAdp piepuels —'q’'S
uBdW ONAWYIHY — X

0T L8 1'9C TS 0°S1 L0 8'S Tl 61 ¥'6 €€ ¥'9 691 (xxx AL
0¢ 60 €Ll 0t LS I's 9'%C ¥'s 961 ¥'L €0¢ 19 €1z sung
I€ 01 8L Sl v'e 'S I'¥T 'S 1'91 Tl T6C L9 s'6l KeN
0¢ 4] 0'¢ 80 L1 8¢ '8l 9y 011 0y ¥'1T v's LTl udy
1€ 10 €T S0 S0 1l I'6 €T 0t Tl Y1l LT Sy YoIeN
1 00 0 00 00 00 T Lo 0 €0 00 80 4] €0 Areniqag
8¢ 00 vl ¥'0 S0 00 4! €0 €0 10 81 S(1] 80 1390100
0t 1'0 08 ¥'C I'¢ 00 61 90 L0 10 66 Sl 8¢ Taquandsg
1€ Sl 49! 6'¢ L'9 10 0'¢ 80 4! L'l '8l L'y 6'L 1sngny
11 L'e 6l 8y $'6 S0 9°¢ 80 81 (a4 8'7C 9'¢ €11 (+0861 Anf
w%mv urw xXew ‘as NA uru Xeuw ‘as NA urw Xewr ‘as NA )
luswInseaw uoneipel uoneipel uoneipel JIUON
Jo I_qunN paqlosqy pa1dRd [eoL

IA 219®BL

1861/0861 polad yoIeasal ay) ul punsuloy 1B (;_sInoy-pg ,_W-[JA) UONRBIPRI IB[OS JO SWNS INOY-HZ 9Y] JO SIN[BA ONUSLIAIORIBRYD



314 Bronistaw Gtlowicki

Table VII

Characteristic values of the 24-hour sum of the net radiation
(MJ-m~2% 24 hours™ ') at Hornsund in 1980

Number of
Month X S.D. max min  measurement
days

July*) 5.1 2,6 10,9 2,0 11
August 34 1.9 7,1 0,7 31
September 1.0 1.0 28 —1.0 30
October -22 1,5 02 —52 31
November -29 1,6 00 —48 30
December -29 1.2 -0,5 —47 31

X — arithmetic mean

S.D. — Standard deviation

*)— bet»\{een 21 and 31 July
to the end of September, positive 24-hour sums of the net radiation
dominate. The joint sum for the whole period was 189 MJm 2, as an result
of the contribution of the energy gain in the form of net shortwave
radiation (the radiation absorbed by the tundra) with the value of 407 MJm *
and the loss by way of effective radiation, reaching together 218 MJm 2.

In October, the low energy gain from the radiation absorbed by the
tundra (12 MJm ? month ') does not compensate for the considerable
loss resulting from the net longwave radiation—79 MJm ? month ).
As a consequence, the net radiation is —67 MJm ? month ~!. The large
energy loss by way of effective radiation (up to 5.8 MJm ? 24 hours ')
is related above all to a relatively low degree of cloudiness (Fig. 5)
and also to the low content of steam in the air.

The sum of the net radiation over the period of the two initial
months of the polar night (November — December) is— 177 MJm 2.
The 24-hour sums do not yet reach positive values, an effect of which
is the systematic cooling of the surface of the tundra (Fig. 5), stopped
periodically in the course of the intense advection of warm air from the
lower latitudes.

The Author wishes to thank Mrs. Danuta Wielbinska, M.Sc., for the
initiative of taking the subject, Dr. Janusz Podogrocki for the preparation
of the measurment devices and to Mr Antoni Baranski, M. Sc., for assistance
in carrying out the actinometric measurements in Spitsbergen.

4. Conclusions

4.1. The most outstanding feature of the climate of the Hornsund
area is the very distinct seasonality of the structure of the radiation
balance, resulting from the position in the polar zone. A deciding role
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in this is played by astronomical elements (the duration of the insolation
period and the height of the Sun over the horizon).

4.2. The effect of local climate conditions is reflected here in the very
low values of the yearly sums of the total radiation. They are recognized
to be among the lowest on the Earth (Baranowski 1968).

4.3. The effect of the underlying surface of the atmosphere is conspicuous
mainly in the considerable seasonal differentiation of the radiation absorbed
by the active surface. '

4.4. The results presented here can be used in the interpretation of
temperature changes in the surface layer of the tundra and the atmosphere
layer adjacent to it.

4.5. The elaboration of 'a full characteistic of the radiation climate
of the Hornsund area requires at least a 10 — year series of observation
data from different polar environments.

5. Pe3rome

B nepuon ot 21 wurons 1980 mo 20 wurons 1981 roma Bosne Ilosnbckoit mo ispuoii
craHuuu B ['OpH3yHIle NPOBOAMIIMCH CHCTEMATHYECKHE AKTHUHOMETPUYECKHE WU3MEPEHHS. '

W3 nosty4eHHBIX OaHHBIX Cl€OYeT, YTO OCHOBHBIM (DaKTOPOM, ONpENeNsIolMM CTPYKTYpy
paavanMoHHOro 6ananca NMOBEPXHOCTH TYHIAPHI W CHEXHOTO TMOKPOBA, SIBJSIOTCH, OCOOEHHBIE
B NOJIAPHOM 30HE, TONOBBIC U CYyTOYHBIE U3MEHEHHS NMPOJOIKUTEILHOCTH HHCOJIALMM U BbICOTHI
cosHna (¢ur. 1, Tabun. 1). MakcumanbHas U3MepeHHasi BEJIMYMHA MOTOKA MPAMOM COJIHEYHOM
paamaunn cotasiasna 822 Wm~2. [Mpu cambix GOJBLIMX yIJIax NaZeHHs CONHEYHBIX slydei
mo4TH MNojoBUHA (41—449() sHepruum mnpsiMON paavalMu 3aK/IOYAETCAs B BUAMMOM objacTu
cnektpa (tabnuua II).

MakcuMasibHbIE CpEIHME YacOBBIC BEJIMYHHBI MOTOKA MPAMON COJIHEYHOW pajuaniu
HabrofaroTest B yacax okono nojads (¢ur. 2, ta6a. 111) u B Mae nocruraror 439 W m 2,

PaJMALMOHHBIA GaNaHC TONBKO B MIOJE ABIAETCA MOJIOKMTENbHBIM B TCUEHHE LEJIBIX
cytok (tabauua IV, ¢ur. 3). B TeueHue noJIAPHOH HOYM CYTOUHBIH XO/ pajHAIUN ABIIS-
€TCS POBHBIM a BEJIMYMHBI [IOTOKA pajualuy yMel@roTcs B rpanuuax or —31 W m 2
no —38 W m~2

Tomnynas cymMma cymMMapHo# pamuarnu coctanseT 2611 MJ m~—2 (tabauua V) u3 wero
Tonabko 419, morjom@aer MOACTUJIAIOLIAS MOBEPXHOCTb. B OTHOWIEHMHM NPUTOKA COJIHEYHOM
JHEpPruM NPUBHIIETHPOBAHHBIM MEPHOJOM SBJSETCA BECHA W HAyajio JieTa, Korgja 1o Noj-
CTHJIAIOILEH TOBEPXHOCTH AOCTUIaeT B HEKOTOPBIX JeKajax Jaxe 729 paaualuu Ha BEPXHEH
rpanune atMocteps! (¢ur. 4). Haiibosnee kpynHble CyMMbl paJuali¥ NOTJIOUIAIOTCS NMOACTH-
Jlaloleil NMOBEPHOCTbIO paHHMM JjieToM (Tabiupa VI). Bo BTOpo#t nexane uIonNs OHM COCTa-
BAsIOT 899, 3HEpruM CyMMapHOW paaMaluu.

JletoM ¥ B TeuyeHHe BCero CeHTAOps npeo6IanaroT NONOXHMTENbHbIE CYTOYHbIE CYMMBI
panuanuoHHoro Oanauca (tabsuua VI, ¢ur. 5). Cymma paamaumonHoro 6ananca B nepuon
JIBYX TEPBBLIX MeECSLEB NMONAPHOH 3uMBI (HOS6pPL-nekabpp) coctapnger —177 MJIm~2,

6. Streszczenie

W okresie od 21 lipca 1980 do 20 lipca 1981 roku prowadzono systematyczne pomiary
aktynometryczne w otoczeniu Polskiej Stacji Polarnej w Hornsundzie.
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Z otrzymanych danych wynika, ze podstawowym czynnikiem, okreslajacym strukture
bilansu promieniowania powierzchni tundry i pokrywy $nieznej sa, osobliwe dla strefy
polarnej, roczne i dobowe zmiany czasu trwania insolacji i wysokosci stonca (Fig. 1,
Tablica I). Maksymalna znierzona wielko$¢ natgzenia promieniowania bezposredniego wynosita
822 W-m 2. Przy najwyzszych katach padania promieni stonecznych, niemal potowa (41—44°%)
energii promieniowania bezposSredniego przypada na zakres widma widzialnego (Tablica II).

Maksymalne Srednie godzinne warto$ci natgzenia promieniowania calkowitego wystepuja
w godzinach okotopotudniowych (Fig. 2, Tablica III) i dochodza w maju do 439 W-m~2,

Calkowity bilans promieniowania tylko w lipcu jest dodatni w ciagu calej doby (Ta-
blica 1V, Fig. 3). W okresie nocy polarnej jego przebieg dobowy jest wyrownany,
a wartoSci natezenia mieszcza si¢ w granicach od —31W-m~2 do —38 W-m~2,

Suma roczna promieniowania calkowitego wynosi 2611 MJ-m ? (Tablica V) z czego
. tylko 419, pochlania powierzchnia czynna. Uprzywilejowanym okresem pod wzgledem doptywu
energii slonecznej jest wiosna i poczatek lata, kiedy to do powierzchni czynnej dociera
w niektorych dekadach az 729 promieniowania pozaatmosferycznego (Fig. 4). Najwyzsze
sumy promieniowania pochltonigtego przez powierzchni¢ czynna przypadaja na wczesne lato
(Tablica VI). W 2 dekadzie lipca stanowia one 899, energii promieniowania catkowitego.

W okresie lata i przez caly wrzesien dominuja dodatnie sumy dobowe catkowitego
bilansu promieniowania (Tablica VII Fig. 5). Suma catkowitego bilansu promieniowania
za okres dwoch pierwszych miesigcy nocy polarnej (listopad — grudzien), wynosi — 177 MJ-m ~2.
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