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1. Introduction

In December, 1994, at the Polish Henryk Arctowski Antarctic Station
(King George Isiand, South Shetiands archipeiago) with geographic co-ordi-
nates o = 62709'42'S, ) = 0S8%28'10°W (Fig. 1) the Czech scientific program
was started, linking up freely with the international programme BIOTAS (Bio-
fogical Investigation of Terrestrial Antarctic Systems), solved at present at
this base.

‘The Czech project, whose main appiicant is the Department of Geo-
‘graphy, Faculty of Science, Masaryk University in Bmo, represents the imple-
mentation of the programme approved by the Grant Agency of the Czech
Republic entitied: Changes in the Energetic Balance and UV Radiation and
their Effect on the Natural Ecosystems of the Antarctica which is planned for
the period of three years. The main objective of this programme is finding
the impacts of time changes of the energetic balance of the active surface
and UV-B radiation mainly on communities of lower plants in the course of
their vegetation period - I.e. the south polar summer.



The programme was started in the summer period of 1994/95 by a

comprehensive measurement of the components of the energetic balance

and UV-B radiation. Similar comprehensive energetic measurements have
caried

out at any George Isiand (Arc-
towsk - Poland, Artigas - Uriguay, Bellingshausen - Russia, Copacabana -
USA, Ferraz - Brazil, Gréat Wil - China, Jubany - Argentina, King Sejong -
“S6uth Korea, MarshifFret - Chile). and from this view it thus brings the first
information about the Comiplex of energefic conditions of the existence of
plant ecosystems on that isiand.

Only at some stations (Bellingshausen, Ferraz. Great Wall and King
Sejong) measurement of global radiation s carried out at present andior of
UV-B radiation (Ferraz, King Sejong)

n the present contribution partal resuits are presented of the star-
ting measurement of the components of the radiation balance of the actve
surface, i.e. giobal and reflected solar radiation, longwave terestial surface
radiation and the downward atmospheric radiaton. The resuits of measuring

uvs
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‘The automatic station for measuring radiaton fluxes and heat fluxes
was installed in the central part of the shore vegetation oasis situated south
of the Arctowski Station (Fig.1) and it was put in. operation on § Dec. 1994,
‘The measurement was finished on 12 Mar. 1985.

For measuring the individual fluxes of radiation energy Were used:

1. global solar radiation - pyranometer Kipp-Sorien, type CM5,

2. reflected solar radiation - the same instrument,

3 radiation balance - pyadiometer Schenk, type 8111

‘The last of the above instruments measures with the upper part of
the doubled sensor the sum of the global and the downward radiation of the
atmosphere, with the lower part the sum of the radiation reflected by the sur-
face and its longwave radiation. The subtraction of the intensity of global ra-

formation about the radiation of the active surface.

All radiation sensors were located at the height of 1.5 m above the
‘ground completely covered with low vegetation in which, as for the area, the-
e prevailed the grass Deschampsia antarcica (60%) and mosses - mainly

antarctica and (40%) with

isolated occurences of biossoming Colobanthus quitensis.

- 1994/95.

Before the analysis proper of the regime of radiation fluxes it is ne-
cessary 1o state that the refif in the vicinity of the station of their measure-
ment is not, despit its indentation, so much elevated (maximum elevation -
Point Thomas - reaches the height of only 174 m above the sea level; Fig.1)
that it would significantly reduce the duration of direct solar radiation. The
height of the real horizon over the mathematical one is evidenced by Fig. 2,
1o which also the trajectories of the Sun have been inciuded on the day of the
Start of the measurement, on the day of the summer solstice of the southern
hemisphere and at the end of the summer (12 Mar ), when the pyrraciometer
was dismounted and taken for calibration
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The sl reccon of drect radiaion on 8 Dec. reaches sbout 2 s
atthe heghtsof the Sun oo & (beor  se) On 21 e H resces 2
=t prachcaly th same hight anle before the sunset an on 12 i 1 asts
25ain o hours 1o th maimum helght of (e Sun of abot 1 Exressed
Wt reference o the ecrstcaly posil duraon f sunahine 1 reresees
by 10.5, 13.4 and 15.3%, respectively, less. With respect to the small relative
P e o s e s o e s e e 1
‘however, possible to state that this reduction does not significantly particiy ‘
e o e recuctn o the i possiie supply of th radaton nerey of e
direct radiation. ]

The duration of sunshine in the random regions of the Antarctica is
very significantly affected by great clouciness of prevailingly frontal origin.
As follows from Fig.3, in the period studied the real sunshine duration appro-
aches the theorefically possible one in only one case (3 Jan.1995), when it |
reached 88.1% of ts value. From the following Table 1 it folows that in 33
days of the Antarctic summer of 1984/95 the real sunshine duration Gid not
exceed 10% of the possible duration, and in only 17 days dd it exceed its
half length, ts mean length reaching a mere 25.2%. Itis thus evident that the
main source of primary energy for the active surface is there, from the time
point of view, diffuse radiation. ‘

In further procession of the resuts of measuring the radiation fluxes
their ime regime, from the point of view of the daily variation (instantaneous
intensity), as well as that of the whole period processed (daily sums) was
evaluated with respect to the true solar time (TST). The correcton to this
time was introduced in the three-day step of averaging the TST values in

with the recommendation of the WMO pubished by Fréhiich and
London (1986).

An idea about the mean dally regime of the components of the ra-
diation and its character at the prevailence of radiation andior at great clou-
diness is given by data from Figs. 4-6. For their compilation data from the
basic tme step of the working regime of the automatic station were used, i
ten-minite mean vales from the beginning of each complets hour. Each of
the figures yields an idea about the mean daily regime of the intensity of glo-
umm(uwmmmmbynmu.)wm \
terestrial me(ﬁ)mw«mmumm ‘
radiation (). Tris informatin is complemented by mean variations of t
batance of shortwave (1) and longwave (L) radiation and albedo (o)
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From Fig. 4 it follows that the mean level of the daily maxi-
mum of | 500 Wi,
the Sun and at the maximunm intensity of I, being 103 W/m 20.6% (the high-

h.i.e. 21.8%, is only igher).
‘The value of albedo in the period of the day is subject to a more or
less symmetric change in the sense of the growth from the mini-
mum at 03 h (15.4%) to the level siightly exceeding 20% (interval 05 -17 h),
o drop again up 10 20 h to 13.3%. The above facts witness a somewhat bet-
ter penetration of solar radiation into the low, prevailingly moss stand at gre-
of the Sun (this problem i in detail in the
analysis of the daily regime of the components of the radiation balance at
extreme values of cloudiness). The mean daily albedo (19.5%) is near the
upper limit of the fundra albedo, and/or that of meadow stands described
eg. wsam(qsmumwwusm

(mzwm identically with the maximum of L, its mean daily value being
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164.9 Wi The symmetry of the daily regime of |, and ,is understandable
due to the minimum relative height of the horizon, at the same ime witnes-

the daily
eliminated by advection causes of ts origin.
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The two longwave radiation fluxes - IT and 14 - are quite near as to
the level (I7 is on the average only by 22.8 W/m?i.e by 7% higher than It.
The daily regime of IT is evidently conditioned by the daily variation of the
actve surface temperature (17 reaches its maximum about noon and its
nimum about midnight), in the case of 1L the daily regime of ts intensity is
contrary, which is evidenty connected with the phase shift of the daily varia-
tion of air temperature with height (1 reaches ifs maximum about midnight
and its minimum about noon). Whereas in the night hours the differences of
11 and 1L are very small (1L is by the order of 10°Wim?higher than I7), thus
witnessing the minimum difference between the temperature of the active
surface and that of the atmosphere, about the noon the difference of the tem-
perature of the active surface and that of the atmosphere reaches the grea-
test value (of the order of 10'Wim) in favour of the I component.
Maximum losses of the active surface by the reflection of the radia-

valu-
s near 30%, whereas I represents in time maxima of |, about 55% of its
value.

Describing the daily regime of the components of radiation balance
at minimum cloudiness it was necessary, due to an absolute prevalence of

ness of the terms of 12 and 18 h UTC), which was reflected,
small number of processed days, by a somewhat unbalanced profie of the
curves in the respective figure.

The mean maximum of I, under the above weather regime reaches
almost a double of the mean maximum for the whole period processed, ap-
proaching the value of 950 Wi

“The daily maximum of |, corresponds, of course, o the maximum of
I, which reaches aimost 195 W/m’. The above two fluxes of radiation corres-
pond to each other very well, which is also reflected n the daily regime of the
aibedo (o)

This is, like in the case in Fig. 4 in the prevailing part of the period
of the day, very constant and keeps, with the exception of the moming and
evening hours, on the level very near the mean daily variation for the whole
summer season. The prevalence of direct radiaton is signficantly refiected
only inthe steeper initia increase and the evening drop in the  values (in the
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interval 3rd-4th h, andlor 20th-22nd h). This illustrates a good absorption of
direct radiation, absorbed at great zenith distances of the Sun in the morning
in the evening by the moss stand substantally better than at small zenith dis-
tances. This effect is then reflected by a somewhat decreased value of the

(=189%) Worth
mentoring e aieo he characirstc 3egoing of e curve of 1 daly vare:
5on of @ which, in Fig. 4,is only hinted. The reduction of the values of in the
hours about the noon corresponds o a somewhat better absorption of solar
radiation at relatively great zenith distances of the Sun.

‘The balance of shortwave radiation (1,%) reaches ts maximum (759
Wi identically with the maximum of |, and on the daily average is amo-
unts to 380 Wiv). By its level it is about the double of the mean for the
‘whole period studied.

In the exchange of energy via the longwave radiation losses prevail
unambiguously at reduced cloudiness for the whole day. I7, as compared
with I, is by 75.3 Wim’ (Le. by 22.5%) higher in the daily mean. Whiie i
has a much baianced daily regime (with the maximum of 371.7 Win* and

of 310.8 Wim), changes of 1L are so-
‘mewhat more irregular, with extremes of 305.3 and 212.3 Wi/nv", respective-
ly. The most probable reason of short-time anomalies of the daily regime of
1L are irreguiarities in the daly regime of cloudiness.

Energetic losses of the active surface by means of IT are on the
‘average by 72% higher in comparison with I, 14 representing only 58% of its.
Value when compared with I,

Mutual relations of the daily regimes of I+ and I have a similar
character even at the radiation character of the weather 25 in the case of the
mean variations for the whole period.

With the objective of confrontation of the daily regime of the com-
ponents of the radiation balance of the active surface on days with maxmum
cloudiness a relatively extensive set of six days was selecied (Fig. €), on
which 9 occurred in y and the
occurrence of low-level cloud genera occurred

Despite the shape differences of the curves of the daily regime of
the components of the radiation balance in Figs. 4 and 6 it can be stated that
practically ail balance components reach a level near that of maxima presen-
ted in the following Table 2 on those days. Somewhat more significant diffe-
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rences can only be stated in the component I, The tabulated pairs of values
1,and I, document the significance of the effect of on the whole high values
of cloudiness in the summer season on their fevel which in the case of daily
maxima of I,and I, is on clouded days only by 126.2 and 37.6 Wi respec-
tively,lowe than the mean one.

T 4 mm ok % w om @ kel

Fig 6 Text see Fig 4. on days wah large cloudiness (11, 12and
13 Dec 1684.5. 6. and 7 Jan 1685)
promieniowania
H 188485




Tavle2
) radation, downwars

Jon days
‘weh large cloudiness and i the whole period studied, 8 Dec. 84 - 12 Mar.86 at M. Arctowsic
) (). 2wt

08121604 - 1203 1605 ra Stacii im. H. Arctowskiego

[Ragatonnax | . | & | 14 | 1T |
IErr— | I {
3740 | 701 | 3007 | 3410

e ‘ g

al days 5002 | 1077 | 3220 | 3413

Typical of the choice of clouded days is a somewhat reduced reflec-
ity of the active surface. The mean reaches the value of 16.5%, thus being
by 3.0 and 2.4% lower, respectively, than the total mean or the mean of the
radiation days. The overall character of the daily regime of a is, however,
maintained.

The daily regime of longwave fluxes of radiation is relatively incons-
picuous, and parficularly by 14 relatively unbalanced. In its consequences itis
reflected in the time variabilty of L. Between the mean value of IT and I+
there is a negligible difference (330.0-327.0 = 3.0 W), which in hourly va-
Iues fluctuates within the limits of 51.0 and 39.2 Wi Tbedlacldamo.-
ness on iy regime of I7 th

daily maximum which, unlike the radiation deys (3717 Wi, mﬁﬂ\ﬂmﬁy
the value of 351.7 Wi, whereas the difference of the daily minima in the
two regimes of weather is negligible (a mere 2.9 W in favour of the clou-
ded days). In the case of I} the mutual relations of daily maxima and mini-
ma, in comparing the clear sky days and clouded ones, are opposite. Incre-
ased cloudiness asserts itself both by increasing the level of the maximum of
14 (in clear sky days 305.3 Wi, in clouded days 344.0 Wim), as well as
that of the minimum (clear sky days: 211.9 W/’ clouded days: 262.0 Wim’)

Energetic losses via IT are, in comparison with 1, on the average
significantly higher than at clear sky weather (they exceed the mean of |, by
‘almost 90%). The same holds, unlike clear sky weather, for I which, on the
average, exceeds I, by 49.4%.
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Table 3

(1. downwerd
) i inthe

period of 8 Dec 84 - 12 Mar 96 at H. Arciowsia station

Wi |w oiesie 08 121804 - 12031985 na Stacs im. H. Arctowskiego

Radiation flux | | Iy i [0
maximum_| 12802 | 321.6" | 4307 | 5349
date 311 | 303 | 1203 | 1203
‘minimum 00 00 | 2697 | 2654
date - - 1003 | 1003

*) Wehout snow cover

Ao 3 sppemert of o shor ploiekin s o Taie 3
which there are of the fluxes of
the whole period analyzed

The regime of radiation fluxes in the whole period of the summer
activity was evaluated atthe level of their dily sums (Fig. 7).

Typical of the time changes of the daily summary intensities of gio-
bal radiation (L) is their large fluctuaton at the maximum of 33,83 MU/,
minimum 3.24 MJ/m” and the mean value of 16.50 MJ/m’. Characteristic of
e parial maxima i the ropping tend from the beginning o the end of the

period of measurement (theoretically from 19.35 h to 13.03 h) and the clou-
diness.

A smaller effect of the reduction of the theoretical radiation duration
i reflected in Fig. 7 in the dropping trend of partial maxima I, whereas the
regime of cloudiness in a more abrupt fluctuation of the other values.

besides,

statistically by the application of the double analysis of variance. In its appi-
cation (see e.g. Kreyszig, 1573) the set |, was divided into 7 groups (intervals
of the theoretical sunshine duration , 1 h) and 8 classes (intervals of cioudi-
ness _ one-tenth from 2 to 10). The evalustion of the effect of the both factors
atthe the statistical in the
cloudiness. This result must. however, and eva-
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luated only as the confirmation of the difference of significance of the two.
factors and not as an argument for refusing the effect of sunshine duration
on the regime of I,

The ion led to the
dence of I.mhemmcms(C)pmMmFm 8 Despe the va-
riance of the correlation field, again documenting less significant effects of
m«m(ﬁ;nﬁame:ms«mﬂmmweg the represen-
tation of cloud genera) the value of the correlation coefficient (r.., = -0.699)
on the significance level 0.05 is statistically significant, documenting thus the
prevalence of effects of cloudiness on I, over the other factors. According to
of =0489) all changes in |, are
affected by this cause.

The dropping trend from the beginning 1o the end of the summer of
1994595, typical of the I, regime, is shown in the case of daily summary in-
tensities of reflected radiation (1) only as a hint (Fig. 7). This also witnesses
the fact that in the course of summer, despite the drop in the value of I, the
reflectivity of the surface of the vegetation oasis grows. The mean intensity
of I, amounts to 3.41 MJ/m” (at extreme values 7.38 and 0.63 MU/, respec-
tively). The mean albedo of 20.4% corresponds to the above values and the
corresponding I, with extremes of 23.2 and 11.8%.

Typical of the summer regime of the mean daly aibedo (), (Fig. 7)

pi fluctuation, is

the values of . on the days with the snow cove (17 Jan. 3, 7, 10 and 11

cloudiness with the prevalence of St and Ns with the base at the height of

A gradual growth of & led o the study of the reiation of I wu.,
presented graphically in Fig. 9. In it was found that in the mutual relation
the two variables there was a significant time change on 8 Jan., 1995. wn.-
reas in the first part of the summer the dependence of I, on I is steeper and
very close (the respective correlation coefficient is 0.997 and the regression
refation is expressed by the equation: |, = 0.218- I, - 0.670), the relation of
the steep one (I,
= 0245 1,- 0.470), but it keeps its high closeness (correlation coefficient =
0.887). That means that at the same I the intensity of | increases.

Looking for the reason of this change it is necessary to take info
consideration the precipitation character of the first half of the summer of
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1904/95. December, extremely pure in precipitation (monthly sum 3.9 mm)
and the first half of January (up to 17 Jan. only 8.8 mm precipitation fel)
resuted, together with the gradual drying of the substrate, saturated afer the
inital summer ablation of snow by the melt water, also to the drying of the
Vegetation, mostly moss, layer and i its becoming yellow (L. in the growth
of the albedo). The rate of change in the dependence of |, on L, is then con-
nected with the character of the weather at the beginning of January. From 1
107 Jan. there prevailed days with large cloudiness (.. with low values of |,
‘and/or 1), at which the differences between the two regression lines are mi-

nimal . and th of Lwas
aiso reflected by the growth of |, practically in a leap and thus aiso by a
change in the regression relation.

1ShLMT (i )
. Arctowska station.in the summer of 196485

i H Arctowskiego
Tatem 186455,



a1
e

foe ) on the daity
sums of global radiaion 1), completed by CorTelaion coefficients (1. a7
eaunions T e - o3 Dec 16541 7 Jan 1665t hck o s o 1665

‘Cakowtogo (), uzupekniona wspdkczynnkdem korelack | rbwnanem regresi. Lin cienka -
051204 40 07.01 95, iria pogrubiona - 08,1266 do 120385

In the evaluation of the relation of daily sums of the intensity of glo-
bal radiation (1) and the daily sums of the intensity of extraterrestrial radia-
tion () it is possible to state at the beginning that the vaiues of |, exceed I,
on (the i

s 43.9% for the period studied). As follows from Fig 10, the mutual relation
of L,and I, considerably variable (P fluctuates within the limits of 12.4 and
77.5%). The basic reason of the fluctuation of the values of P is, as can be
understood, the variabilty of cloudiness, the occurrence and the amount of
cloud genera on the individual days. conditioned aimost unambiguously by
advection causes.
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Fig 10

atmostery () na Stac im H Arctowskiego later 189455
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Evaluating the dependence of P on the mean daily cloudiness C in

e terms 09.and 15 h LMT (12 and 18 UTC), (Fig11) i coreaton and re

ciose linkage was found of the two variables, expres-

Sed inthe figure by the above correation coeffcient and the equation of a se-

cond-degree polynomial. From the profile of the regression fine t follows that

- 4 tenths) togicall the h

eding 70%) and much invariable. With increasing cloudiness in the inferval

from 5 to 9 it rops significantly to the level lttie exceeding 30%, at which it

again quit logically stabiizes. Characteistc of the interval§ - 0 i th in-

creased variance of empirically found values of P which is evidently due to

the diferences in the representation of the individual genera of high-fevel,

medium-ievel and fow-level clouds, but aiso (a5 was found by a more detai-

ed analysis of ciouds of the indvidual levels) to the areal distribuion of th
cloud fields towards the position of the Sun

B rem Beom

P - som e

Fg 11

12and maH
i the summer of 190455

m. H Arctowskiego stem 199485



Table 4
1SHLMT (12an0
-

nthe perod o 8 Dec 94 -12 Mac 95 & H. Arctowsia staton

12118

UTC w olesie 08 12 1864 1203 1985 na Stach im. H. Arciowsidego

‘The described facts led subsequently to a more detailed analysis of
the effects of cloudiness on the value of . The input assumption of this ana-
lysis is the unambiguous prevalence and frequent alteration of cloud
systems for the whole region of the northern part of the Antarctic Peninsula
and the South Shetiands. That is conditioned by a very intense exchange of
air masses in that space and, connected with it the fluctuation of the baric
field and a quick movement of atmospheric fronts, andior their series (see
eg Amaturo, 1979, or 1987)

For evaluating advection effects on cloudiness and thus aiso on the
value of P at the H. Arctowski base out of the term significantly
numerous days were selected with constant wind direction at synoptic terms.
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08 and 15 h MLT (12 and 18 UTC) which, together with the mean cloudiness
C at these terms and with P are included in Table 4.

roughness of , from Table 4

it cloudines:

ity by advection. The

of € (and thus the lowest ) are bound on wind directions SE and S, the lo-

west G and the highest P on directions SW and W. The values of C and P,
Nand

‘The above facts have their causes on the one hand in the character

of the baric field, on the other hand in the position of frontal systems and

their cloud fields bound to the individual pressure formations. It s thus nece-
Y

For the baric field at advection from SE (Fig 12 A) the South Shet-
lands are situated within a series of two to four as a rule inexpressive, areally
less extensive depressions, interconnected with one another. These depres-
sions encircle the Antarctic Peninsula from W, N and/or E. The SE advection
is conditioned by the position of the centre of one of the N - NE depressions
from King George Isiand. The isiand is immediately within the reach of fron-
tal systems of one o two depressions.

The S advection is conditioned by the existence of two primary de-
pressions (Fig.12 B), one of which is situated W of the Antarctic Peninsuia
and the other NE (E) of its northem corner. Both of them are interconnected
by a trough of low pressure. The South Shetiands are situated below the cir-
culation influence of the more eastem of them near its S - SE margin, i.e. in
the space of the southem advection and in the immediate proximity of its
num’systm

‘The character of the baric field at the advection from SW (Fig.12 C)
is similar to that at the advection from SW, provided that the position of the
individual depressions is different with respect to King George Isiand from
the situaions at SE advection. The island is found in an inconspicuous
pressure field between two cyclones or at the N - NW margin of the only
depression out of the reach of frontal cloud systems.

The W advection (Fig. 12 D) is determined by a conspicuous and

pronounced with a similar position of centres. King George Island is situated
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at the N - NE margin of an extensive depression. The above depression can
be even doubled (centres W of the Antarctic Peninsuia and above the Wed-
dell Sea). Frontal systems bound to this depression are in those cases shif-
ted o the W of the South Shetiands, which results in the diminution of ciou-
diness.

With the wind direction N the South Shetiands are found at the E -
SE margin of one or two depressions (Fig. 12E]mmeum¢mam-
Antarctic Peninsula at o approximately S0 - 60° S r.omcm
some cases a trough of low pressure starts towards AlongmeEmltgm
of the depression there occur outbreaks of warmer air from higher latitudes.
Frontal systems bound to this depression are on the geographical latitude of
the South Shetiands as a rule aiready occluded and King George Istand is
found at their E margin in those days, which conditions a litte reduced clou-
diness.

At NW advection (Fig.12 F) the South Shetiands are situated on the
NE margin of the primary depression (or of a group of partial depressions)
above the Antarctic Peninsula, W to NW from its frontal system. A further
frontal system, bound to the depression above the SE Pacific (ie. conspicu-
ously to the west of the South Shetiands) is only shifting to the space of the
Antarctic peninsula. King George Isiand is thus as a rule situated at an incon-
spicucus interface of margins of cloud fields of the two frontal systems,
which condition of a

Fg 12

islana
i Vaparaiso (A - SE advection, B - S advection. C - SW advection. D - W advection,
E-Nadvection, F - NW advecton)

Viyspy Krola Jerzago.
w Velparaiso

B- adweicca S,
E-sdwekcia N, F - adwekcia NW)






From the rﬂecedmﬂ description it follows that the cloudiness in the

fronts. Despite the above facts it is, however, possible o find, in the develop-
ment of the pressure feld and the frontal systems, characteristic and repea-
ing moments of their development To a significant extent they condition the
cloudiness and thus aiso the variabilty of the ransmissivity of the atmos-
phere

The regimes of the daily sums of the downward atmospheric radia-
n (T) and the radiation of the active surface (Z1"). (Fig. 7) do not exhibit
such a great fluctuation in the summer season as does I, Substantally
larger time variabilty is, however, in comparison with ZI", typical of Tit
Whereas the values of i fluctuate with the mean of 28,07 MU/ only
within the limits 20,38 and 26 45 MJ/my, the extremes of II4 are 28.70 and
20,95 MU/ (the mean of Ti. = 26.08 MU/m?). The values of I reach their
- mum in the period from 22 Dec. o 13 Jan and then ey crp very

ty untl the end of the
mm.q.mummmmm

Characteristic of 1L i, despite considerable iniial fluctuation unti
25 Jan., the total increase, and afterwards only a hinted, again time variable
drop towards the conclusion of the series of measurements. This time deve-
lopment evidently reflects not only the variabily of the cioudiness (partal
maxima of | comespond well with partal minima of 1,), but also the total
Warming of the radiating atmosphere in the first half of the summer and its
gradual cooling towards the beginning of March

The described bond of 17 on the active surface temperature is log-
cal and it is therefore not necsssary to deal with it But the influencing of the
Values of 1T by the cloudiness deserves closer attention. Its effect on T1
was, like in the case of I, evaluated via regression and comeiation (Fig. 13
A, B). As the criterion of cloudiness was this time used the mean (C) of all
four basic observaton terms 00, 06, 12 and 18 h UTC.

Looking more closely at the variabilty of | conditioned by C it was
found that this variable was affected by the direction of advection. The whole
sample C was therefore divided into two partial ones - at the stabilized ad-
vection direction N. NW and W (n = 42) and SW, S and SE (n = 20). The
fundamental direction criterion for these selections was the occurence of
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‘one or two neighbouring directions in at feast three observation terms of the
day. The remaining 33 days with a variable wind direction of with prevailing
calm were excluded from the procession.

Fg 13
radiaton (1+) on mean cloudiness. (C- from terms 03, 0B, 15 and 21 h LMT at H. Arctowsid

SW-S'SE (A) | NNW.N (B)
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In the two partial pairs of sets it is possible o state a practically
identical level of the cioseness of the relation of the two variables (see corre-
fation coefficients in Fig. 13 A.B). but they differ by the siopes of the regres-

msﬂdmmﬁummmJl is negligible.

The regime of the daily sums of the radiation balance (TR reflects,
s follows from Fig. 7. mainly the ime variabilty 1. For the whole summer
season the values of IR are positive, with maxima of 19.63 MJ/m’ (16 Dec.
1894) and 18.62 Mu/? (3 Jan. 1995). The mean daily gain of radiating ener-
gy for the whole period analyzed amounts o 11.1 MU/ on the active sur-
face. An idea of the summary intensities of the indvicual radiation fluxes, the
shortwave, longwave and total radiation balances for the whole summer sea-
son is represented in Table 5.

Even though it has been compiled in a reiatively rough step of one
month and despte the incompieteness of December and March, it yields a

ental idea of the change in the relafion of the individual fluxes of ra-

|
in the longwave radiation fluxes towards I, s evident from It it is, at the sa-
me time, by adropin The
radiation balance is subject to far smaller changes from month to month,
with a logical culmination in January, Le. at the time of the “culminating”
summer.
From Tabie § there also follows the fact mentioned above, that a
the average -12.5%), which, in its effect, resuits in a relatively significant

Value of the radiation energy which, after transformation to the heat energy,
s absorbed by the substrate of the active surface (on the average 65.1%).
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In the two partial pairs of sets it is possibie to state a practically
identical level of the closeness of the relation of the two variables (see come-
Iation coefficients in Fig. 13 AB). but they differ by the slopes of the regres-
sion lines. In the case of air advection from the southem quadrant ((Fig. 13
A) the increase in TIL. conditioned by the increase in C. is slower than under
‘advection from N, NW and W. That means that the overall colder air flowing
under the southem advection over the South Shetiands radiates at the same
cloudiness less intensely than the warmer air flowing to that space from N -
. The decisive effect of the advection direction is reflected the more con-
spicuously, the greater is . At minimum values of C about 3to 4 tenths the
effect of the wind direction on 1L is negligible.

‘The regime of the daily sums of the radiation balance (TR") reflects
s follows from Fig. 7, mainly the time variabilty | For the whole summer
season the values of TR* are positive, with maxima of 19.63 MJ/m? (16 Dec.
1994) and 18.62 MU/’ (9 Jan 1995). The mean daily gain of radiating ener-
gymmz%wmm«amml]lmnﬁmmemm-
face. An idea of of the individual the
Shorwave, longwave and tota radiation balances for he whale summer sea-
son is represented in Table 5.

Even though it has been compiled in a relatvely rough step of one
month and despite the incompleteness of December and March, it yields a
fundamental idea of the change in the relation of the individual fluxes of ra-
diating energy in the course of summer. Besides the evaluated increase in
the aibedo (in March, 1995 3 days with snow cover participate significantly in
) and a refative drop in I, connected with it, also a marked relative increase
n the longwave radiation fluxes towards I, is evident from It it is, at the sa-
me time, accompanied by a drop in energy losses via effective radiation. The
radiation baiance is subject o far smaller changes from month to month,
with a logical culmination in January, l.e. at the time of the “culminating"
summer.

From Table § there also follows the fact mentioned above, that a

the average -12.5%), which, in its effect, resuits in a relatively significant
Value of the radiation energy which, after transformation to the heat energy,
is absorbed by the substrate of the active surface (on the average 66.1%).
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In an effort of confronting Table 5 with the data of other summer
‘seasons from the locality of measurements it was necessary to be limited to
the resuts of only one measurement of the intensity of global radiation car-
ried out at H. Arctowski station in 1980, adapted and published by Marsz and
Styszyfiska (1954). (Table 6).



Table

ana 3,
Toouss
an
' Arctousiingo
1980 1994/95 ]
Month |5 i, M) [= L (M) =5 I, [Mdim][= L, (M)
X _| 74044 2389 273) | 2210
[] 498.10 16.07 520.97 1681 |
3200 | 1082 | 366 | 1310 |
26332 848 (67.43) 8.12

From them it follows that the summer of 1994/95 was typical at
least in February by increased sums of global radiation. But those data do
not, unfortunately, permit (not by the fault of the authors quoted) more exten-
‘sive conclusions.

Conclusion

From what has been presented 5o far it follows that at least two of
the fluxes of radiation energy (1. the total solar radiation and the downward
atmospheric radiation) are not only at the H. Arctowski station at King Geor-

air masses and, connected with it, cloudiness and i temperature. This fact
was verified both by the dynamics of the time changes of the individual ra-
diation fluxes, and by the application of statistical methods documenting dif-
ferent weights of factors affecting the radiation.

The two remaining radiation fluxes - L. reflected radiation and the

radiation of
tly by the way it conditions the mutual relation of direct and diffuse radiation
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in the flux of global radiation, andor how it affects the temperature and moi-
sture properties of the active surface and its substrate.

Although in the above text only short (i.e. practically three-month)
series of measuring the components of the balance of radiation are analy-
zed, they document convincingly enough a number of facts whose existence
‘was considered, but not quantitatively documented.

‘The specificities of the regime of the radiation balance and its com-

mmnﬂem-suqmdﬁmm.mmmrxhe

edtoa r:ﬁea.dsﬁ- ) whole
y-iummm.bqlmdmulmd|mn—|m-|
full scope with publishing

journal again.
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sKLADNIKI BILANSU PROMIENIOWANIA | ICH PRZEBIEG
TEM 1994/85 NA STACJI im. H. ARCTOWSKIEGO
(SZETLANDY POLUDNIOWE)

Streszczenie

W grucniu 1994 na Polskiej Stacji Antarktycznej im. H. Arctowskie-

go rozpoczeto realizacie rzyleiniego programu badawczego prowadzonego
Srves Fatedre Geogra  Wydzioki Naukowego Uniwersyle im. Masaryka
w Brrie z Republiki Czeskie.

Tematem badat jest okresienie zmian w bilansie energetycznym i
promieniowaniu UV i ich wplyw na naturaine ekosystemy Antarkiyki. a
2wiaszcza okreslenie wplywu okresowych zmian w bilansie
czynnej i promieniowaniu UV-B na zbiorowiska rosiin nizszych

tm. podeza:

wtrakeie ich

Realizacie programu rozpoczeto latem 199495 seria obszemych
pomiaréw skiadnikiw biansu energetycznego | promieniowania UV-B. Po-
miary o takim zakresie i byy do f pory realzowane na zadne 2 oimiu

staci usytiowanych na Wyspie Kréla Jerzego. Diatego tez wno-

sza pienwsze mnwmmww.
‘lntym“msilmwwkjwyspy

Niniejsza pubiikacia m"mmtw
okresu pon bilansu
Kowitego i odbitego, e
2wrotnego atmosfery.
“Automatyczna stacja do pomiaréw strumieni energii | ciepla zostala
usytuowana w Srodkowej czeéci przybrzeinej oazy wegetacyjnej (mszami-
k@), na pokudnie od ogrodka meteorologicznego (rye. 1) i prace
08.12. 1994, Pomiary w wymienionym zakresie trwaly do 12.03.1985. Do
pomiaréw promieniowania uzywano:

1. promieniowanie calkowite - pyranomets Kipp-Sonnen, typ CM-S,

2. promieniowanie odbite - pyranometr Kipp-Sonnen, typ CM-5,

3. bilans radiacyjny - pyrradiometr Schenk, typ 8111.

Wzystiie rejestratory usyluowane Zostaly 1.5 m nad powierzchnia
gruntu pokryta w calosci przez trawe | mehy.
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Zmiany strumieni energi promieniste; latem 1984/95

Przed analiza przsbiegu zmierzonych strumieni energi promieniste]
ﬂokmmpfmmgﬂ-mymmlmnwmwm
redukeje sionecznego
wsmmnwmshnpzhummwmwm
spossb na zmniejszenie moziiwego usionecznienia rzeczywistego. llustruje
10 1yc. 2. Dia dni 08.12; 21.12 | 12.03 uslonecznienie moziiwe byloby o okoko
2 krits: (105, 13.41153%, Pro-
wadzi to do wnioskow, Ze ta redukcia nie wplywa w znaczacy sposch na
ograniczenie dziennego moziiwego doplywu radiacii w formie promieniowa-
nia bezposredniego.

Uslonecznienie rzeczywiste w Antarktyce pozostaje pod znacznym
‘wplywem zachmurzenia, w wigkszoéci frontainego pochodzenia. Potwierdza
o 1yc. 31 dane zawarte w tablicy 1. Anaiiza tych danych daje takze obraz rol

Pogiad na przebiegi dobowe skiadnikow promieniowania | ich cha-
e A s A Ol ks

sty (10 midowe frecie .Wmnm.mm Ry-
S e Gl e ¥ e G oSy
‘odbitego,

2 przebieg dobowych sum poszczegéinych strumieni energil w okresie lata
1994/95 ilustruje rycina 7.

Wykazano statystycznie istotna Zaleznoéé dobowych sum promie-
niowania calowitego od éredniego zachmurzenia ogoinego z dwéch termi-
néw obserwacyjnych pory dziennej (ryc. 8) jak rowniez wysoki stopief kore-
lacji_pomiedzy promieniowaniem calkowitym i odbitym na poziomie sum
dobowyeh (rye. 9).

Zwiazki zachodzace pomiedzy lloécia promieniowania docierajace-

zentowany
kazuje zwiazki ze $rednim zachmurzeniem ogéinym w porze dziennej (ryc.
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11) i Kierunkami adwekcji mas powietrza (tablica 4). Zaleznos¢ promienio-
wania od 5

Zawieraja ryciny 13 A B, obrazujace takze wplyw kierunku adwekcji (tempe-
ratury naplywaijace] masy powietrza) na wielkosé zwrotnego promieniowania
atmosfery. Wielkosci poszczegdinych strumieni energii w postac rednich
sum dobowych, sum miesiecznych i dia calego fozpatrywanego okresu za-
wiera tablica 5.

rejonie

- promieniowanie odbite i promieniowanie dhugofalowe powierzchni
czynnej podiegaja pogody w sposéb Posm‘n warunkujac wza-
jemne relacie migdzy promieniowaniem 1 rozproszonym w.
strumieniu promieniowania calkowitego jak MM na tempera-
turg | wilgotnosé. czynnej.
‘Stwierdzone osobliwosci rezimu bilansu radiacyinego i jego skiado-
wych winny si¢ uzewnerzni. rowniez w bilansie cieplnym powerzehni czyn-
1 ' réwnolegle. Zagadnienie to stanow te-

badan.

pm_ymxmmmmmwmmmn
.zmnm_1mmmmwmwmn
kresie.
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