MECTHOCTH IIPOHCXOIUT, HauHHast ¢ BEICOTH 1900-2000 M, uTo 00sicHsIETCs Pe3KUM YBeIHYCHHEM
anbbes10 Ha HTHX BBICOTAX.

Takum oOpasoMm, pajHalMoHHbIH OajaHc MMEET YeTKO BbIPAXKEHHBIH JHEBHOH Xxof,
COOTBETCTBYIOIIMH JHEBHOMY X0y BbIcoThl COJNHIA, ¢ MAKCHMANBHEIM 3HAYCHHEM B IIOJIICHB, C
MHHUMaIbHBIM — B YIpeHHble Yachl. ['0J0BOH X0/ pajdalMoHHOro OanaHca MOYTH Cclelyer 3a
FOJIOBBIM XOJOM MONyAeHHbIX BblcOT CoslHIA, OCODEHHO B JIETHEE BpeMs, W JOCTUraer
MAKCHMAJIBHOIO 3HAYE€HHs B MAac—HIOHE, NpPH JACHCTBHTEILHBIX YCIOBMSX I[OroAbl — B HIOIE.
MuHHManbHOE 3HAuYeHHe pajuHallHoOHHOro OanaHca Kak OpH  scHOM Hebe, Tak W IpH
JIHCTBUTENIBHBIX YCIIOBHAX MOrozbl HaOmonaercs B sHBape. OTMedaeTcs YMEHBIICHHE TOJIOBBIX
CYMM paJiHallHOHHOro OajlaHca ¢ BbICOTOH MECTHOCTH Kak IIpH siCHOM HeOe, Tak M IpH cpeaHei
obnauHocTH. Mecs4yHBle CYMMBI paJHallHOHHOTO OajlaHca B OCEHHHH M 3MMHHMH INEpHONBI C
BBICOTOI MECTHOCTH, KaK MPABMIIO, YMEHbLIAKTCSA,  BO BTOPYIO NOJIOBUHY BECEHHEr0 NepHoja H B
JIETHHH IepHOJA MOCTENEHHO YBEIHYHBAIOTCA. 3HAYMUTENIBHOE M3MEHEHHE MECAYHBIX CYMM
paHalHOHHOTO OalaHca ¢ BHICOTOH MECTHOCTH IPOMCXOMAUT, HauMHas ¢ BbIcOTHL 1500-2000 M u
Bbllle. BenuuuHa pajdaluoHHOro 0axaHca 3aBUCHT TAKXKe OT HKCIO3HLUH CKIOHOB U 3aKPLITOCTH
TOPH30HTA, TAK KAaK OT THX K€ 3JIEMEHTOB 3aBHCAT KaK IPONOILKHTEIBHOCTh COTHEYHOTO CHAHHS,
TaK M BeIHYUHA CyMMapHOH paquanuu. PanuaroHHbl OaaHCc 3a BereTal[HOHHBIH NepUOJ, KaK H
CyMMapHasi paJHanus, ¢ BEICOTOH MECTHOCTH YMEHbIIASTC.

Regularities of spatiotemporal distribution of the radiation balance of the
Earth surface in the republic of Armenia

V.G. Margaryan (vmargaryan@ysu.am), T.G. Vardanian
Yerevan State University, 1 Alek Manoukian str., 0025 Yerevan, Republic of Armenia

The radiation balance of the underlying surface, i.e. the difference between incoming and
outgoing Sun radiant energy, is one of the major climate factors of this territory. Distribution of heat
in soil sublayers and in an air near-ground layer is defined by the radiation balance of the
underlying surface. In the paper, the object to study is the investigation and estimation of
regularities of spatio-temporal distribution of radiation balance of underlying surface in conditions
of global climate change of mountainous territory of the Republic of Armenia. Corresponding
researches and published works are the theoretical and informational basis for solving these
objectives. Results of the actual actinometric observations of the Ministry of Emergency Situations
of the Republic of Armenia (“Service for Hydrometeorology and Active Influence on Atmospheric
Phenomena®), and also reference books of a sunshine are used as an initial material in the work.
Observations of the radiation balance at the network of actinometric stations of the Republic of
Armenia has been performed since 1957. Geographical, mathematical-statistical, extrapolation
techniques and also methods of comparison, analysis and correlation are used as a methodological
basis in the work.

Calculations have shown that the greatest value of the intensity of radiation balance in diurnal
changes falls on midday for all altitudes, the maximum value in the annual variation is observed in
May—June at a clear palate and in July — at an average cloudiness. Decrease of the monthly sums of
radiation balance with terrain altitude almost from September to April (in clear sky) and from
October to May (in average cloudiness) is well-traced that corresponds to the increase in albedo
with terrain altitude. From May to October and from June to September, on the contrary, with
terrain altitude some increase in the monthly sums of radiation balance is noted, while the albedo
tends to decrease. The annual sum of radiation balance across the territory of the Republic of
Armenia changes from 3390 to 2817 MJ/m® (in clear sky) and from 2574 to 1290 MJ/m’ (in
average cloudiness), and there is its decrease with terrain altitude. The negative balance is observed
only during 2-3 winter months. The radiation balance averages from 27 % of the actual sums of
total radiation at mountainous stations to 46% at the stations Yerevan “agro” and Gyumri. At the
same time, it is possible to notice that the considerable decrease of radiation balance with the terrain
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altitude happens since altitudes of 1900-2000 m that is explained by a sharp increase of albedo at
these heights.

Thus, the radiation balance has well-marked daily variation corresponding to the daily
variation of Sun height with the maximum at noon, with minimum — in the moring. The annual
variation of a radiation balance almost follows the annual variation of midday Sun heights,
especially in summer-time, and reaches the maximum value in May—June, under the real conditions
of weather — in July. Minimum value of a radiation balance both in clear sky, and under the real
conditions of weather is observed in January. The annual sums of a radiation balance decrease with
height of the area both at clear sky, and under average cloudiness. The monthly sums of a radiation
balance decrease, as a rule, with area height during the autumn and winter periods and increase
gradually in the second half of the spring period and during the summer period. Great change of
monthly sums of radiation balance with area height happens since the height 1500-2000 m and
above. The value of the radiation balance also depends on slopes exposition and horizon close,
because sunshine duration and the value of total radiation depend on these elements. Radiation
balance during the vegetation period and total radiation decrease with the height.

MHoroneTHue psaAbl Npo3pavyHocTU TonuwM aTtmocdepbl, 1906—-2016

Oxspun X.'(hanno.ohvril@ut.ee), Oxynos 0., Karraii K.', Yycrape M., Heiiman J1.!,
Pyccak B.z, ﬁmeBeap A.3, Kamnuc A.3, OxBpu T.4, Tepes 3.1/1.5, Tepes F.A.S, INymun 1".1{.5,
Abakymosa I'.M.®, l'op6apenxo E.B.°, Jlaynaiinen H.”
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MHoroJeTHHE W3MEHEHHs MPO3PAavHOCTH TONIH aTMOC(EpHl, NMOTYdeHHEIE HA OCHOBAaHHH
W3MEpPeHHi PSAMOH MHTErpaNsHOM CONHEYHOI pajnalii, IMO3BOISIOT ONCHUBATE 3arpyKEHHOCTh
BO3AyXa ad’po30lsAMH, oOpa3oBaHHE paJHALMOHHOTO PEXHMAa M YCIOBHH JUCTaHIMOHHOIO
30HAHpOBaHHA. B naHHON paboTe OCHOBHEIM HCCIEAyeMBIM IapameTpoM BhIOpaH ByrepoBckuii
HHTETpaIbHBI K03 GHIHEHT Ipo3paqHOCTH aTMochepsl (p;), MPHBEAECHHBIH K ONTHYECKOH Macce
atmMocepsr m =2 (mpu BeicoTe Comuma =30°). CymecTByeT IBa HE3aBHCHMEIX MeETOIa
NpHBe/ieHns, pa3paboTaHHEIe cOOTBeTCTBeHHO EBHeRHueM—CaBHKOBCKHMM H MiopkoM—OXBpHIEM.
910T K0IhPUIHEHT ABIAETCA IPOCTEIM H ACHBIM 10 CBOEMY (PH3HYECKOMY CMBICIY, a TakXKe AaéT
BO3MOXKHOCTE NepeiiTH Ha IpyTHe NapaMeTphl IPO3paqHOCTH H MYTHOCTH aTMOC(epE], B TOM IHCIe
Ha CIIEKTPATLHYIO a9P030MEHYI0 onTHYecKyto Toxamay (AOT500, AOT550).

Kak u B Hammx nponutsix poxnagax (MCAPI-2009, 2011, 2013, 2015), Mel npencraBuM
MHOTOJIETHHE PAIBI p2 IA TPEX pa3THIHBIX eBpoNeiicKHX KIHMaTH4ecKuX 30H: 1) JIeHHHrpaackoi
obnactu u Dcronun (IMaenosek, Boeiikoso, Tapry-Teipasepe, Tuiipukos); 2) Mocksst (MO MI'V);
3) Kpeima (Kapapar). B obweii cinosxuocT 311 psijibl nokpsisatot 111 ner, 1906-2016.

BriensioTes cleayomne 3aKkOHOMePHOCTH.

1. 3aMeTHOE YMEHBIICHHE NPO3PAaYHOCTH NOCIE KPYMHEIX BYJIKaHHYECKHX H3BEP:KCHUIL.
Bo3sBpaieHne K npeHeMy YPOBHIO ITPO3PAYHOCTH MPOUCXOJUT B TEUEHHE JIBYX-TpEX JICT.

2. BeicokHe 3Ha4YeHHs IPO3pavuHOCTH Habmiofanuck B Hauane 20 Beka, B JOBOGHHOE BpeMs H
¢ Hagana koHna 20 Beka.

3. Tlourn 40-netHuil mamawommii TpeHa npospadHoctH, 1945-1983/1984 rr., T.H. nepuod
nOMeMHeHUs.

4. CunpHOE yMEHBIICHHE IIPO3PAdHOCTH, 0CODEHHO B MOCKBe, IPOUCXOMUT H3-32 MECTHBIX
JIETHUX JIECHBIX ¥ TOpdsiHbIX noskapos (1972, 2002, 2006, 2010 rr.).
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