MeToabl 1 MOJIEJIN
CHUCTEMHOI'0 AaHAJIN3A

CucremMHbIi aHanNn3 BNNSHUA 00J1aKOB Ha OLLEHKY
nocrynamlowen Ha 3eMio CONTHe4YHOMn
OonTUYecKkom paavauum

X.I'. Acagos, H.III. Ap1j1oBA

HaumoHanbHoe Aapokocmuyeckoe AreHTcTBo, . Baky, Pecnybnuvka AzepbaigxaH

AHHOoTauusa. ChopmynmpoBaHa ¢ No3nLUMU CUCTEMHOMO aHaiM3a 1 pelleHa 3agada 4OCTUXEHUS Mo-
CTYM/EHNS B YCNOBUSIX 061a4HOCTU HanboJbLIEro KOMYecTBa COJIHEYHON ONTMYECKON paavaumm Ha
HEKOTOPbI OrpaHNYeHHbI yH4acTOK 3eMHO NOBEPXHOCTU. B COOTBETCTBMU C HEOOXOAMMOCTLIO yye-
Ta AUHAMMKN aHaIM3MpyeMbIX NPOLLECCOB UCCeoBaHo TpebyemMoe KoppensumMoHHOe COOTHOLLIeHNe
mMexay anb6eno 0651akoB 1 3eHUTHLIM yrioM CosiHua, MPY KOTOPOM Ha BblAeNIeHHbI y4acTok 3emnun
NoCcTynUT Hanmbosbluee KONMYEeCTBO COJNIHEYHOW paavaumu. NokasaHo, 4TO MakCUMYM MOCTYMeHus
COJIHEYHOW paavaumn Ha BblOESNEHHbI y4acToK OyAeT 3aperncTpupoBaH B Cllydae Hanmums nosioxm-
TENbHON KOPPENALMN MEXAY YKa3aHHbIMU rokasaTtensamu, T.e. B TOM Cly4ae, eC/iv POCT 3eHUTHOro
yrna ConHua conpoBoxaaeTcs yBenuyeHvem anb6eno 061akoB, a YMEHbLUIEHUS 3@HUTHOrO yria co-
NPOBOXAAETCA YMEHbLLEHMEeM yKka3aHHOro ans6eno.

KnioueBble cnoea: asnxb6eno, 061ako, 3eHUTHbIV yron ConHua, ontudeckasl paavauns, paanaLmoH-

HbIVi 6anaHc.
DOI: 10.14357/20790279250111

BBeaenue

TouHast OLIEHKa COITHEYHOM ONTHYECKOM painaui
Ha moBepxHocTH 3emiu (SSI-surface solar irradiance)
Ba)KHA JUIsI MHOTHX OTpacjed HayKd M TEXHHUKH, Ha-
MpUMeEp, AJIsl CONHEYHON DHEPreTUKH, METEOPOJIOTHH,
KIIMMaToJNIOTuH, 3emienenus u T.4. [lokazarens SSI uz-
Mepsiercst B Br/mM? u coneput Kak nuddysHyo, Tak u
mpaAMy1o cocrasiisitonlyto. zyuenue SSI npoBoausiocsk
B LIeJISIX MOHUTOPHHTIA paIMallMOHHOTO OanaHca 3eMiin
[1-6], g mpeackazaHus TEIUIOBBIX BOJH [7-9], uzyue-
HUS KIuMaTudeckux u3MeHenuit [10-15], npenckasa-
HUSl TIOTOAHBIX ycioBuil [16-19], arpomereoponorun
[20] u B apyrux uensx. Tounas oueHka SSI TpeOyer
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EDN: FEJTQA

OXBaTa IIMPOKUX reorpaguyeckux TEpPUTOPHA U MOd-
TOMY B 3THX LIEJISIX IIUPOKO HCIOIB3YIOTCS CITyTHHKO-
BbIe METO/IbI HAOMIOeHUS U oLleHKH. Hanmpumep, B 3THX
LIEJIIX MOTYT OBITh UCIIOJIB30BAHBI PA3JIMYHbIE CITYTHH-
ku, uMmeromue komosbie HazBaHuss METEOSAT, GOES,
HIMAWARI u ap.

B o6mem ciydae SSI, ecnu He ydecTs 3 QeKToB
MOTYIOIIEHUS M paccesHus B arMoc(epe, 3aBUCUT OT 3€-
HUTHOTO yria CofiHLIa U UJEHTUYEH COJHEYHOH paju-
allMy Ha BEPXHEH MOBepXHOCTH arMocdepsl. [Ipu Ha-
nunu o6nakoB SSI MokeT ObITh PECTaBlIEH B BUJE:

SSI=881, - T

clear cloud ( 1 )
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raec SSI — COJIHEYHad paguanus Ha TIOBEPXHOCTU 06-
clear
JIAKOB, T, — MIPOITyCKaHHUE O6.]'IaKOB.

cloud
SS1 . onpenensercs no popmyie:

SSI T,.,SSI_ -cos6, 2)

clear clear

rae T, — NpOMyCKaHWe YHUCTOrO Heba; O-3CHUTHBIN

yron Conuuga; SSI, — ekcTpareppecTpuaibHas paiua-
1us, onpeaenemas Kak

SSloxt = SSlext-const * Acor 3)

rae SSIgx¢-conse-CONMHEUHAs MOCTOSHHASA, BBIYHUCIICH-
Has A cpenHeit nuctanuuu Mexay ConHuem u 3em-
nei, T.e. masa caydas dgor = 1. OOGIIEnpuHSTO, YTO
SSlext-const = 1361 Br/vm>.

B ob6mem ciyvae, mporyckanue 00JIaKoB U OTpa-
KeHue 00s1aKos (R, ) CBA3aHBI:

Teioua =1 — Reioua - 4)
B3aMeH R Hc-

Jnst ciyTHUKOBOM oLieHKU T
cloud cloud
MOJIb3yeTCs MoKa3aTenab «3(dekTnBHOE aapdeno 00-
nako» (CAL- cloud albedo), onpenensiemoe Kak:
CAL = —P=Pes_ , (5)
Pcal=Pcs
I7ie P-HOPMAIM30BAHHBIN KOA(P(OUIIMEHT OTPaKEHUSI,
omnpenensieMblid KaK:
_ D-Dy
p= fcosB’ (6)
rae D-CryTHUKOBBIE MU(MPOBBIC OTCUYETHI (C y4eTOM
TEMHOBOH cocTtapnstomeit D, ); f~ko3pdumnent, yuu-
TRIBAIONINI M3MEHEHHE paccrosHue 3emisi-CorHIle;
Pcs-oTpaskeHue uMCTOro HeOa.

o

551zt const
__ __ ____ o Ti:lear
- = — — 2
¥ SSlciear
1
///// Teloud

ffffffffffq-

Jemna

Puc. 1. l'eomeTpuyeckoe npencraBneHne npuxoaa
COJIHEYHON paamaumm Ha NOBEPXHOCTb 3eMIN:
1-ConHue; 2-atmocodepa; 3-o6nako; 4-3emns
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CnenoBarenbHo, hopmyna (4) UMeeT BUI:
Teioua =1 — CAL . (7
C yuetom Beipaxkenuii (1), (2), (7) noxyuum:
SSI = Teioqr = SSloxr c0s 6 (1 — CAL) . (8)

Bwmecre ¢ TeM, U1l 00JaKOB ¢ BBICOKOM ONTHYE-
cKoil TommuHou SS/ nmuHeHo He 3aBucUT OT CAL u
3/1eCh MpUMeHsieTcs hopMyna:

Teloua = 1,1661 — 1,7814CAL + 0,7250CAL?. (9)
Takum obpazom, k yuetom (8) u (9) momydaem:
SSI = Teiear * SSloxe c05 01,1661 — 1,7814CAL + 0,7250CAL?] (10)

PaccMOTpeHHBIH BhILIE MEXaHU3M MOCTYTJICHUS
CoJlHEeUHOTO M3JIyYeHHs Ha [MOBEPXHOCTh 3eMJIH Ipa-
(uuecku oroOpaxeH Ha puc. 1.

Y4eT 3eHUTHOIO yIiia CIyTHHKA OCYLIECTBIISIETCS
ITyTEeM BBEACHUS CIICIMAIBHOIO KoddhHIreHTa Koppek-
LIMH, 3aBUCAILIETO OT 36HUTHOTO yIvia CITyTHUKA B BUAE:

CALor = CALk oy (6s) - (11)

Bwmecte ¢ Tem, coracHO MPUHIMIIAM CHCTEMHO-
ro aHaliu3a, U3y4aeMblii MPOLECC UIIH OOBEKT 1OJKEH
OBITh PACCMOTPEH HE TOJIBKO B CTAaTHKE, HO U B JAMHA-
muke. Llenpro HacTosIIEN CTaTbU SIBISIETCS] UCCIIEA0-
BAaHHE yCIOBUH MOSBIEHUS SKCTPEMYMa B CYMMapHOM
KOJIMYECTBE TOTOKA ONTHYECKOM pajuanyy IMOCTY-
Marplleld Ha HEKOTOPBIM OTrpaHMYEHHBIM T'€OMETpPH-
YECKUH ydacTOK 3eMIIM B yCJIOBHUAX H3MEHSIOIIEHCs
CTENeH! 00JIayHOCTH.

1. Martepnajibl 1 MeTOABI

JomycTrM, 4TO Ha HEKOTOPBIA OTrPaHMYEHHON
yuactok 3emun (Xq1,X,) B Teyenue t; + t, mocryma-
eT conHeyHas paguauus (puc. 2). Ilpu 3Tom noacuer
CYMMapHOM OINTHYECKOM paJualid Ha MOBEPXHOCTH
y4acTKa OCYIIECTBIISIETCS B TEYEHHE IPOMEXYTKa
t, + t, nocnue nonynHs. B Mmoment t; ConHile HaxoquT-
cs1 B mo3uuu 1 (puc. 2) a B MOMEHT ty — B IO3UIHMH 2.

JuHaMuka paccMaTpuBaeMoro npoiecca 3aKito-
yaeTcs B CJICAYIOLIEM:

1. Connue B Teuenue nepuona T = t; — t, u3mMeHsIET

CBOH 3€HUTHBIN yTOI, T.€.

2. Obnaka 00NaJalOT MPOCTPAHCTBEHHO-BPEMEHHOU

HU3MCHYHBOCTBIO, T.C.
CAL = ¢, (t) . (13)

C yuerom BeipakeHus (12), (13) MoxHO BBeCTH
Ha pacCMOTPEHHUE HEABHYIO (PYHKIHIO:

CAL = (6) . (14)

113



MeToabl 1 MOAENN CUCTEMHOrO aHanusa

X.I'. Acapos, H.LLU. Abunosa

Puc. 2. Cxema, otobpaxatoLias ANHaMUKy
npoBeaeHNA N3MEPEHNN

C yyeTroM BBIIEH3IIOKEHHOTO BblpaxkeHue (10)
MepernuieM Kak:

SSI = Tjoar * SSlexe €0 0[1,1661 — 1,7814CAL(6) + 0,7250CAL(9. (15)

B Oonee xommakTHOM BHIe BbIpaxkenue (15)
UMeeT BUI:

SSI = a, cosO[a, — azP(0) + a,p?(6)], (16)

e a1 = Terear * SSlext; a2 = 1,1661; a; = 1,7814;
a, = 0,7250.

Ha 6a3e Bbipaxkenus (16) coctaBum ¢yHKIHO-
HaI:

F= f;’f SS1d6 = f;f a; cos Ola, — az(0) + ap?(6)]do (17)

Jna noucka Gpynxuuu P (6), npuonsmeit GpyHk-
nuoHan F K 9KCTpeMabHOW BEMTUYUHE K 3TOH (PyHK-
LUH, IPUIIOKHUM CIEAYIOLIEe OrpaHUYUTENBEHOE YCII0-
BHE:

%2 1(6)d0 = C; C = const . (18)

I'eomerpuueckas uHtepnperanus yciaosus (18)
MoKa3aHa Ha puc. 3.

C yuerom Belpakenuit (17) u (18) cocraBum 11e-
neBol ¢yHkunoHan Fy 6e3ycaoBHOW BapHAIMOHHOM
ONTUMU3ALUH:

Fo= f;f a, cos 8a, — asip(8) + agp?(6)] do + A [f:l w©)do —c|, (19)

rae A-MHOXHTEND HarpaHma.
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W(t) 4

qu ax 2

q‘[mil'l

>

B1'I'.I.E.!{Z B

B1'|'1i'|1

Puc. 3. 'eomeTpuyeckas nHTepnpeTaums ycno-
Bua (18): 1-cnyyai, korga CAL pacTeT ¢ pocTom O;
2-cnyyan, koroa CAL y6biBaeT
¢ poctom 6

Pemenune ontumuzanmonnou 3amauu (19) co-
TJIACHO METOAY DHiepa yIOBIETBOPSIET CIEIYIOIIEMY

YCIIOBHIO:
d{a, cosB[a,— aglgl(pe()egaap O)]+29(6)} _ — 0. (20)
U3 ycnous (20) nomyyaem:
—(cos@)az +a,p(0)+1=0. (21)
U3 Beipaxenus (21) nonyvaem:
(o) = el (22)

C yuetom BLIpa)KCHI/II/I (18)m (22) 3aMuIeM:

J- [—/1+a3c056] d6 =C (23)
6, U3  pasencrBa  (23) HaxoINM ecnu
fe a, cos 6 dt9 = sin 6.
-= (62 —-0;) +-2 e (A sinf) = (24)
rae Asin @ = sin 8, — sin 61.
N3 Beipakenus (24) noxyuum:
1= (Z—iAsin G—C)a4 ) (25)

62—04
Taxum 06pa3oM, C yueToM BblpakeHU#l (22) u

(25) nomyuum: ( as )
C——Asin 6
_ ag az cosf
VO) = gt

(26)

ITpu ycnosuu (26) ¢ynxuuonan Fy, mocruraer
MHUHUMYMa, T.K. IPOU3BO/IHAs BeIpaxkeHus (21) Bcerna
OKAa3bIBAETCS MOJIOKUTEIHLHON BETMUMHOM.

CnenoBarenbHO, Ha OCHOBaHUM pewieHHs (26)
MO>KHO 3aKJIFOYHUTh, YTO €CJIM IPOUCXOUT POCT 3€HUT-
soro ynia Connna 64 0 0, ¥ 3a 5TO BpeMst MPOUCXO-
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nut ymenbuienue CAL, TO y4acTok (x,, Xx,) Ha 3eMiie
MOJIy4yaeT MUHUMAaJIbHOE KOJIMYECTBO CONTHEYHOU OII-
TUYECKOU paauanu, T.€. TuHus 2 (puc. 3) otobpaxa-
eT Hauxyamui cueHapuil mpouecca. OueBUAHO, YTO
aJNbTEepPHATUBOM K 3TOMY CLEHApUIO SBJSETCS ClIeHa-
puii 1 (puc. 3), xoraa poct 6 conpoBoXKAaeTCs yBEIH-
yernueM CAL.

2. O0cyxnenune

Takum 006pa3zoM, C MO3UITUN CUCTEMHOTO aHaJK3a
MPOaHAIM3UPOBAH BOIIPOC O BIMSIHUW O0JIAaKOB Ha CyM-
MapHOE KOJIMYECTBO ONTHUYECKOTO COTHEYHOTO pajua-
[IMOHHOTO TOTOKA, MOCTYTAOIIET0 Ha OrpaHUYCHHBIN
Y4aCTOK 3€MHOM TIOBEPXHOCTHU 3a NEPUON ¢, — [, B Te-
YEHHE KOTOPOTo 3eHUTHBIN yron CoJHIa W3MEHSETCs
Ha BeawuuHy A0 = 01 — 0,. B cootBercTHH ¢ 0a3o-
BBIMH TIPUHIMITAMHA CUCTEMHOTO aHaM3a 3a/ada pe-
aeTcs ¢ yY4ETOM BCEH TUHAMHUKH PacCMaTpUBAEMOTO
MpoIIECCa, T.€. C Y4ETOM MPOCTPAHCTBEHHO-BPEMEHHON
W3MEHYMBOCTH OTPaXKaTEIbHBIX CBOWCTB OOIAKOB HaJT
paccMarpuBaeMbIM Y4aCTKOM Ha 36MHOM MTOBEPXHOCTH.
Pemmenue 3amaun CBEJIEHO K yallbHOMY CIIy4alo, T.C.
TpeOyeTCsl ONpeAeTUTh MPU KaKOM BHUJI€ 3aBUCUMOCTH
anpbeno o0makoB OT 3eHUTHOTO yrina ColHIA MOCTY-
IJICHUE COJTHEYHOMN ONTHYECKOW pajuariii JOCTUTHET
AKCTPEMyMa: POCT 3€HHUTHOTO YIJIa COIPOBOXKAAETCS
pocTOM anbpOeno 00TaKoB; POCT 3EHUTHOTO YIJIa COMPO-
BOXJIAa€TCSI YMEHBIIIEHHEM anbn0eno obnakoB. Perenne
JIAHHOM 3a/ladu IMoKa3ayio, YTO HambOoJiee MpenrnodTh-
TENBHBIM OKa3bIBACTCS TEPBBIA BapUaHT, T.K. BTOPOH
BapUaHT MPUBOAWT K MHUHUMYMY ITOCTYIArOMICH COJI-
HEYHOW paJIuaIiviy.

3aKjIIoueHne

CdhopmynurpoBaHa ¢ MO3UIUN CHCTEMHOTO aHa-
NU3a U pelleHa 3aja4ya BBIICHEHUS YCIOBHUS ITOCTY-
IUTCHHUSI HAUOOJBIET0 KOJMYECTBA CONHEYHON OITH-
YEeCKOW paJiualliy Ha OTPAaHMYCHHBIN Y9aCTOK 36MHOU
MOBEPXHOCTH B YCJIOBHUSIX OOmagyHoCTH. B cooTBeT-
CTBHU ¢ 0A30BBIM MPHHIIUIIOM Y4eTa TUHAMHUKH aHa-
JTU3UPYEMBIX TPOLIECCOB MOKA3aHO, YTO HAUOOIbIICE
KOJIMYECTBO CONHEYHOH pagualliyl MOCTYIHUT Ha yd4a-
CTOK B TOM CJIy4ae, €CIIH POCT 3eHUTHOrO yria CoiH-
[a COMPOBOXKIAETCS YBEIHMUCHUEM anb0e0 00IaKoB,
a YMCHBIICHHE 3CHUTHOTO YIVIa COMPOBOXKIACTCS
YMEHBLIEHHUEM allb0eIo.

JIuteparypa

1. Hollman R., Muller R.W., Gratzki A. CM-SAF
surface radiation budget: first result with AVHRR
data// Adv. Space. Res. 37. 2006.

Tpyabl NCA PAH. Tom 75. 1/2025

2. Mueller R., Matsousak C., Gratzki A., Hollman R.,
Behr H. The CM-SAF operational scheme for the
satellite based retrieval of solar surface irradiance
— a LUT based eigenvector hybrid approach//
Remote sens. Environ. 113. 1012-1024. https://doi.
org/10.1016/j.rse.2009.01.012. 2009

3. Harries J., Russel J., Hanafin J., Brindley H.,
Futyan J. et al. The geostationary earth radiation
budget project// BAMS. 86. https://doi.org/10.1175/
BAMS-86-7-945. 2005.

4. Carrer D., Ceamanos X., Moparthy S., Vincent
C., Freitas C. and Trigo LF. Satellite Retrieval
of Downwelling Shortwave Surface Flux and
Diffuse Fraction under All Sky Conditions in the
Framework of the LSA SAF Program (Part 1:
Methodology), Remote Sens., 11, 2523, https://doi.
org/10.3390/rs11212532, 2019

5. Bugliaro L., Piontek D., Kox S., Schmidl M., Mayer
B., Miiller R., Vazquez-Navarro M., Peters D.M.,
Grainger R.G., Gasteiger J., and Kar J. Combining
radiative transfer calculations and a neural network
for the remote sensing of volcanic ash using MSG/
SEVIRI, Nat. Hazards Earth Syst. Sci. Discuss.
[preprint], https://doi.org/10.5194/nhess-2021-270,
in review. 2021.

6. Alexandri G., Georgoulias A., and Balis D. Effect
of Aerosols, Tropospheric NO2 and Clouds
on Surface Solar Radiation over the Eastern
Mediterranean (Greece), Remote Sens., 13, 2587,
https://doi.org/10.3390/rs13132587. 2021.

7. Trager-Chatterjee C., Muller R., Bendix J. Analysis
of extreme summers and prior late winter/spring
conditions in central Europe// Natural hazards and
earth system sciences. 13. 1243-1257. https://doi.
org/10.5194/nhess-13-1243-2013. 2013.

8. Hermann M., Papritz L. & Wernli H. A Lagrangian
analysis of the dynamical and thermodynamic
drivers of large-scale Greenland melt events during
1979-2017. Weather Clim. Dyn. 1, 497-518
(2020).

9. Turner J. et al. An extreme high temperature
event in coastal east Antarctica associated with an
atmospheric river and record summer downslope
winds. Geophys. Res. Lett. 49, ¢2021GL097108
(2022).

10. Wild M. Global dimming and brightening: a
review// Journal of geophysical research. 114.
https://doi.org/10.1029/2008JD011470. 2009.

11. Gilgen H., Roesch A., Wild M., Ohmura A.
Decadal changes in shortwave irradiance at the
surface in the period from 1960 to 2000 estimated
from Global energy balance archive data//
Journal of geophysical research. 114. https://doi.
org/10.1029/2008JD011383. 2009.

115



MeToabl 1 MOAENN CUCTEMHOrO aHanusa

X.I'. Acapos, H.LLU. Abunosa

12.

13.

14.

15.

Baker A.J., Hodges K.I, Schiemann R.K. and
Vidale PL. Historical variability and lifecycles of
North Atlantic midlatitude cyclones originating
in the tropics, Journal of Geophysical Research:
Atmospheres, 126, €2020JD033 924, 2021.
Berkovic S. and Raveh-Rubin S. Persistent warm
and dry extremes over the eastern Mediterranean
during winter: The role of North Atlantic blocking
and central Mediterranean cyclones, Quarterly
Journal of the Royal Meteorological Society, 148,
2384-2409, 2022.

Casson N., Contosta A., Burakowski E., Campbell
J., Crandall M., Creed I., Eimers M., Garlick
S., Lutz D., Morison M. et al. Winter weather
whiplash: Impacts of meteorological events
misaligned with natural and human Systems
in Seasonally Snow-Covered Regions, Earth’s
Future, 7, 1434-1450, 2019.

Faranda D., Alvarez-Castro M.C., Messori
G., Rodrigues D. and Yiou P. The hammam
effect or how a warm ocean enhances large
scale 950 atmospheric predictability, Nature
communications, 10, 1-7, 2019

16.

17.

18.

19.

20.

Urbich 1., Bendix J., Muller R. The seamless solar
radiation (SESORA) forecast for solar surface
irradiance method and validation// Remote
sensing. 11. https://doi.org/10.3390/rs11212576.
2019.

Urbich I, Bendix J., Muller R. Development
of a seamless forecast for solar radiation using
ANAKLIM++// Remote Sensing. 12. https://doi.
org/10.3390/rs12213672. 2020.

Yucel L., Onen A., Yilmaz K., and Gochis D.J. 2015:
Calibration and evaluation of a flood forecasting
system: Utility of numerical weather prediction
model, data assimilation and satellite-based
rainfall. J. Hydrol., 523, 49-66, doi:10.1016/j.
jhydrol.2015.01.042.

Zambon J.B., He R. and Warner J.C. 2014:
Investigation of Hurricane Ivan using the coupled
ocean—atmosphere—wave—sediment transport
(COAWST) model. Ocean Dyn., 64, 1535-1554,
doi:10.1007/s10236-014-0777-7.

Muller R.W. Agrar meteorology and radiation//
Encyclopedia of sustainability science and
technology. 978-1-4419-0852-0. 2021.

AcanoB Xukmer I'amua orabl. HUU Aspoxocmuueckoii nadopmarnku HanroHaisHOTo A3pOKOCMHUYECKOTO
ArenTtcTBa, T. baky, Pecniyonuka AzepOaiimkan. HauanpHuk otaena. JIOKTOp TEXHUYECKUX HAYK, MPOQeccop.
OO6nacTh Hay4YHBIX UHTEPECOB: HHPOPMALIMOHHO-U3MEPUTENIbHBIE CHCTEMbI, CUCTEMHBIH aHAJIH3, IUCTAHIIMOH-
HOE 30HAMpOBaHuE, sKonorud. E-mail: asadzade@rambler.ru (oTBeTCTBEHHBI 3a MEPEMHCKY )

AowuiioBa Haprus lamua rei3el. HUU Aspokocmuueckoii nHGopMarrku HarmoHamsHOTO A3pOKOCMHYECKO-
ro AreHTcTBa, I. baky, PecriyOnuka AsepOaiimkan. 3am. HadyajdbHHKA oTaena. JlokTtopaHT (acmupant). O6nacTb
HayYHBIX HHTEPECOB: HH(POPMAIIHOHHO-U3MEPHUTEIBHBIE CHCTEMBI, CACTEMHBIH aHAIN3, TUCTAHIIMOHHOE 30H 11~
poBanue, skojorus. E-mail: nergiz.ebilova36@gmail.com

116

Tpyabl NCA PAH. Tom 75. 1/2025



CUCTEMHBIN aHann3 BAMAHUA 061aKOB Ha OLIEHKY NMOCTynaloLLer Ha 3emMlo CONHEYHOM ONTUYECKOoW paanaunmn

System analysis of the influence of clouds on the assessment
of solar optical radiation arriving at the earth

H.H. Asadov, N.S. Abilova
National Aerospace Agency, Baku, Republic of Azerbaijan

Abstract. The problem of achieving the receipt of the largest amount of solar optical radiation to a certain
limited area of the Earth’s surface in cloudy conditions is formulated from the standpoint of system analysis and
solved. In accordance with the need to take into account the dynamics of the analyzed processes, the required
correlation between the albedo of clouds and the zenith angle of the Sun, at which the largest amount of solar
radiation will enter the selected area of the Earth, is investigated. It is shown that the maximum intake of solar
radiation to the selected area will be recorded if there is a positive correlation between these indicators, i.e. if an
increase in the zenith angle of the Sun is accompanied by an increase in the albedo of clouds, and a decrease in
the zenith angle is accompanied by a decrease in the specified albedo.

Keywords: albedo, cloud, zenith angle of the Sun, optical radiation, radiation balance
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