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KonuecTBeHHBIE XapaKTePUCTHKH BcexX (OpM MpeoOpa3oBaHMs CONHEYHOW DHEPIHH B
atMocepe M Ha TMOACTUIAIOIIEH TOBEPXHOCTH HU3MEHSIOTCS BO BpeMeHH U (OPMUPYIOT
paZMalMOHHBIN OallaHC cHCTEeMBI 3emiisi—aTMocdepa.

B pacnpenenennu MecsUHbIX CyMM MpsiMoi paguanyu B Kazaxcrane npociexuBaercs sipko
BBIPAKEHHAS 30HAJIHOCTD, IIPU KOTOPOU MECSAYHBbIE CYMMBbI YBEJTUUMBAIOTCA C CeBepa Ha 1or. Tak,
B SIHBape CyMMbI NPSIMOM COJIHEYHOW paJlalliy pacTyT ¢ ceBepa Ha tor ¢ 43 no 123 MI[)K/MZ, B
mose — ¢ 391 10 614 MJLx/M? coorercTBerHO. OGparaeT Ha cebs BHIMAHNE YBETHYCHHE CyMM
OpsIMOM  COJTHEYHOW paaualuu B pailoHax ApalbCKoro mops (sHBapp — 88, a HIOIb —
591 MI[)K/MZ) u bankama (saBaps — 112, urons — 589 MI[)K/MZ). B nenom 3a rox cymma npsimont
COJIHEYHOM pajaualvu U3MeHseTcs: oT 2528 MI[)K/M2 B Pyanom no 4050 MI[)I(/M2 B basnkarre.
AHanoruyHasi 3aKOHOMEPHOCTh MPOCIIEKUBACTCS B PACIIPEICTICHUH MECIYHBIX CYMM CYMMAapHOM
panuanuu, B sisuBape — ot 118 mo 241 MI[)K/MZ, B HUIOJIE — OT 666 o 847 MI[)K/MZ, B LIE€JIOM 3a r'oJ
— 0T 4623 10 6135 MJIx/M2.

[IpogOmKUTENBHOCTh ~ CONHEYHOTO  CHUSIHUS  —  BaXHas  TelMOdHEpreTHYecKas
XapakTepucTuKa, Kotopas konebnercs ot 2100 4 Ha ceBepe 10 3000 1 u Gosee Ha tore.

CaMble BBICOKHME TOKa3aTeNu anb0en0 XapaKTepHbI ISl 3UMbI B CEBEPHOH IOJIOBHHE
pecnyOJIMKH ¥ TOPHBIX paiioHax, rje oHu pocturarot 70—80 % (B mexabpe — deBpaie) B CBS3H C
HAIUYUEM 371eChb YCTOWYMBOTO CHEXHOTO IMOKpPOBa. B 30HE MOMYyMYyCTHIHb C HEYCTOWYHMBBIM
CHEXKHBIM TTOKPOBOM 3MMOH ankOeno cHmxkaercs 10 50—70 %. JleroM HaMMEHBIIHE BEITMYUHBI
anmp0beo0 oTMevarTcs Ha KpaiiHem ceBepe (16-18 %), B Gonee roxkHBIX paifonax — mo0 25 %.
Haubosee BhICOKHE 3HAYCHHUS alib0€10 HAOII0IAI0TCS JIETOM B IMyCThIHHOM 30HE (10 3035 %).

Bennunna »¢(dekTHUBHOrO W3Ny4YeHUsS YBEIWYHMBAETCSI C CEeBepa Ha IOT B CBA3H C
YMEHBIIIEHUEM BIAKHOCTH M 00JIa4HOCTH HaJ mycThiHAMEU oT 1900 mo 2700 MI[)K/MZ.

CooTHOIIIEHHE YKa3aHHBIX BBIIIE TIOTOKOB JYYHCTOM OJHEPrMM Ha MOJCTHIAOLICH
MOBEPXHOCTH XapaKTepu3yeT paaualMoHHbIA OanmaHc. B TedyeHuwe OoiblIei 4acTu Toja €ro
BeJIMUMHA TOJOXHUTeNnbHa. [leprog ¢ oTpuIaTeNbHBIM paJUAlMOHHBIM OadaHCOM Ha Iore
nponpoipkaercst 1-1,5 mecsima, Ha ceBepe — 3—4 Mecsna (aexadpb — MapT). ['010BbIe BEMWYHHEL
paauanoHHoro 6ananca yBenuuuBarotcs ot 1700 MI[)K/M2 Ha cesepe 110 2100 MI[)K/M2 Ha I0ro-
BOCTOKE CTpPaHHI.

OcoOblif WHTEpeC TPENCTABIACT AaHAlU3 aHOMAJHMH COCTABISAIONIUX PAJAHALMOHHOTO
Oaylanca, B Ka4eCTBE OJTHOM M3 TAKMX XapaKTEPUCTUK HCIOIB30BAIMCH CYyTOYHBIE CYMMBI IIPSMOMN
CONTHEYHOW paJualid Ha TOPU3OHTAIBHYIO TOBEpXHOCTh. C 3TOH Ienpl0 MpoBeAeHa WX
OOBEKTUBHAS KJIacCH(HKAIMS 10 TEPPUTOPUU pecIyOsukd. B pesymbraTe YHCICHHBIX
OKCIEPUMEHTOB JUISI CPEIMHHBIX MECAIIEB CE30HOB TOfa MONydeHO mo 2-4 Kiacca, KOTOphIe
OTJIMYAIOTCS TPOCTPAHCTBCHHBIM paclpeeiiCHHeM W HMHTEHCHBHOCTBIO OYaroB (MakCHMyMa,
MUHUMYMa) MPSIMO COTHEUHOU pajinaIiuu.

WccnenoBanbl 0COOEHHOCTH ITUPKYJSIIMOHHBIX TPOIIECCOB JIJISi BBIACICHHBIX KJIACCOB.
YCcTaHOBNIEHO, YTO KaXIbld Kiacc (opMupyercss oOmpefeNeHHbIM XapaKTepoM pa3BUTHS
aTMOC(EPHBIX MPOIIECCOB HAJl ATJIAHTUKO-EBPA3UUCKIM CEKTOPOM CEBEPHOTO MOTYIIApHS.

Pe3ynbrarhl miccnenoBaHUs UMEIOT HAYyYHBIA W MPAKTHUYECKUN WHTEpPEC A Pa3BUTHS U
UCIOJIb30BaHMUsI BO30OHOBIISIEMBIX HCTOYHMKOB SHEPIHH, B YaCTHOCTH TEJIMOPHEPreTHKH, Ha
tepputoprun Pecriyonuku Kazaxcran.


mailto:polse6@mail.ru

Polyakova S.E., Talanov E.A.

Available potential of solar radiation in the Republic of Kazakhstan
and the possibility of its use

al-Farabi Kazakh National university, Republic of Kazakhstan, Almaty
e-mail: polse6@mail.ru, Svetlana.Polyakova@kaznu.kz

Quantitative characteristics of all forms of conversion of solar energy in the atmosphere and
land surface change over time and form the radiation balance of the Earth-atmosphere system.

The distribution of the monthly amount of direct radiation in Kazakhstan observed a
pronounced zoning, in which the amount of the monthly increases from north to south. So, in
January the amount of direct solar radiation rising from north to south from 43 to 123 MJ/m?, in
July - from 391 to 614 MJ/m?, respectively. Attention is drawn to the increase in the amount of
direct solar radiation in the Aral Sea (January - 88 and July - 591 MJ/m?) and Balkhash (January -
112, July - 589 MJ/m?). Over the year, the amount of direct solar radiation varies from 2,528
MJ/m? Rudny to 4050 MJ/m? in Balkhash. A similar pattern can be seen in the distribution of
monthly sums of total radiation, in January - from 118 to 241 MJ/m?, in July - from 666 to 847
MJ/m?, for the whole year - from 4623 to 6135 MJ/m?.

Duration of sunshine - an important characteristic of a Solar energy, which ranges from
2100 hours in the north to 3000 hours or more in the south.

The highest rates are typical albedo for the winter in the northern half of the republic and
mountain areas, where they reach 70-80% (December - February) due to the presence here of
stable snow cover. In the semi-desert zone with unstable snow cover in winter albedo decreases to
50-70%. In summer the lowest albedo observed in the far north (16-18%) in the more southern
areas - up to 25%. The highest values of albedo observed in summer in the desert zone (30-35%).

The effective radiation increases from north to south due to the decrease of humidity and
clouds over the desert from 1900 to 2700 MJ/m?.

The ratio of the above flow of radiant energy on the underlying surface characterizes the
radiation balance. During most of the year its value is positive. Period with a negative radiation
balance in the south continues 1-1.5 months, in the north - 3-4 months (December - March). The
annual values of the radiation balance increased from 1700 MJ/m? in the north to 2100 MJ/m? in
the south-east of the country.

Of particular interest is the analysis of anomalies of the radiation balance, as one of these
characteristics were used per diem amount of direct solar radiation on a horizontal surface. For
this purpose, they conducted an objective classification of the territory of the republic. As a result
of numerical experiments for the middle month of the season of the year received 2-4 class, which
differ by the spatial distribution and intensity foci (maximum, minimum) of direct solar radiation.

The features of the circulation processes for selected classes. It was found that each class is
formed of a certain character of atmospheric processes over the Atlantic-Eurasian sector of the
northern hemisphere.

Results of the study are scientific and practical interest for the development and use of
renewable energy, particularly solar energy, in the territory of the Republic of Kazakhstan.
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