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Calculations of the Earth's insolation on the surface of various altitude levels from the
upper troposphere to the lower mesosphere were performed on the basis of astronomical eph-
emerides DE-406. The step was 10 km. Incoming and outgoing transit radiation in the space
surrounding the Earth was analyzed and their balance was calculated. With a non-rotating
Earth, the balance of incoming and outgoing transit radiation is (. However, due to the rota-
tion of the Earth, there is a discrepancy between the incoming solar radiation (1 degree in
latitude and longitude) and the outgoing solar radiation from the cell. It is determined that
the annual balances for latitudinal zones have a sharp negative minimum in the zones 65—75°
South and south at all altitude levels. The semi—annual balances for the latitudinal zones of
each half-surface in the summer half-years are positive in the region of 65°-90° and negative
in the region of 0°—65° at all altitude levels. In the winter half—years, the opposite is true:
negative in the area of 65°—90 ° and positive in the area of 0°-65°. The semi-annual balances
for the zones are most significant in the polar regions.
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[Tox cossIpHBIM KJIMMAaTOM 3€MJIM ITOHUMAIOTCS TEOPETHYECKH PACCUMTHI-
BAa€MbI€ XapaKTEPUCTHKU OOIYYEHHS 3€MHON TOBEPXHOCTH M OKPYKAIOIIETO
MPOCTPAHCTBA 0€3 yuéTa MOIJIOLICHUS] U PACCESHUS COJIHEUHBIX JIyuyel B aTMO-
cdepe, U3MEHEHU COTHEYHOI akTUBHOCTHU. [lomyueHHbIe paHee mpeacTaBIcHus
0 COJIIPHOM KJIUMAaTe 3eMJIM HE SIBJISIOTCS MOJIHBIMU, MIOCKOJIBKY OHU HE COJIEp-
*aT MHPOPMALIMIO O COJSIPHOM KJIMMAaTe OKPY KaroUero 3emMii0 MpoCcTpPaHCTBa,
C KOTOpBIM 3eMJIsl MATEPUAIBHO M DHEPIETUUYECKH TECHO cBs3aHa [1]. ns mo-
Jy4YeHus 3TOW MH(OpMaAIMK HAMU ObUIM paCcCUYUTaHBl XapaKTEPUCTUKU OOIyUe-
HUS IIMPOTHBIX 30H MOBEPXHOCTEN PA3JIMUHBIX BBICOTHBIX YPOBHEU OT BEPXHEM
Tpornochepsl 10 HIKHEW Me30C(EpHI.

B pacuérax paznuuanuch najaarouiee (JIydu HamlpaBi€Hbl K 3eMIIe) U TpaH-
3UTHOE (JIy4H HaIpaBiIeHbl MUMO 3eMJIM) 00My4eHHE SYEEK MIMUPOTHBIX 30H IO-
BepxHocTel. TpaH3uTHOEe 00JIyueHHEe MOAPa3IeIsUIOCh Ha BXOJLIEe B TeEIO,
OTPAaHUYEHHOE MOBEPXHOCTHIO, U BHIXOIAIIECE U3 3TOTO Teja (CM. pUCYHOK).

Ot XapakTepucTuku oomydenus Obutn BerancieHs! ¢ 3000 rona 10 H.3. MO
2999 roa H.3. 1A MOBEPXHOCTEW HA BBICOTHBIX ypoBHsax 10, 20, 30, 40, 50, 60
KM [2, 3, 5]. [loBepxHOCTH pa3JeisoTCa Ha CEBEPHYIO U HOKHYIO MOJYIHOBEPX-
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HOCTHU U Ha 5-TpajyCHbIE IUPOTHBIE 30HBI. PaccMaTpuBaroTCsl TPOMUYECKUE TO-
na, nonyroaust U mecsiupl ¢ 3000 roxa 1o H.3. o 2999 rox H.3. [ns 3TUX npo-
MEXKXYTKOB IO aHAJIOTHH C BBIYUCIECHUEM TOJHOU 3Hepruu Epy + Eir+ Eor 00-
JIYYEHUSI KaXXJI0W IIMPOTHOM 30HBI BBIUHUCISAIOTCS €€ cnaraemele Epy, Eiru Eor
(JIx) u o HuM yaenbusie sueprun DW, IT, OT (JIx/M>), a Takxe OaTaHCHI
B =IT — OT, cpenuue mHoronetarue (CM) u s rpannynbix jet (3000 1o H.O. 1
2999 H.3.).

Pucynok. Buzabl 06myueHns sigeek moBepxHocTy BeIcOTHOro ypoBHs: DWI, INI, OTI.
DWI — Downward Irradiation — manatoriee o0ry4eHue;
ITI — Incoming Transit Irradiation — Bxojs1iee TpaH3UTHOE 0OTyUYCHHUE;
OTI — Outgoing Transit Irradiation — BeIXozsIee TpaH3UTHOE 0OTyUICHHE.

Pacuér Epy, Eir, Eor (JIx) mns mupoTtHON 30HBI (1, ;) TTOBEPXHOCTH
L-ro BeicoTHOrO ypoBHS (L — BbicoTa B KM, H = [000L — BpicOTa B M) B UHTEP-
Bane (ty,t;), BBIOpaHHOM Ha MIKaJle PAaBHOMEPHO TEKYIIETO BPEMEHH, BBITIOTHS-
eTcs 1o popmyJsam:

t (H,t,p)
Epw(H, 91, 92, t1,t3) = 2 ftlz f(;,plz o(H, ) foczf,t,(p;p A(H,t, ¢, a)dadedt (1)

t u(H,t.9)
Eir(H, 1,92, t1,t) =2 ftlz f(Z)lz o(H, ) f;l(l.,,t,;; A(H,t, ¢, a)dadpdt  (2)

t (H,t,p)
Eor(H, @1, ¢2,t1,t5) = =2 [ * [ 72 0 (H, @) [ "y ACH 8,0, @)dadg dt (3)

rae o — yacoBoi yron ConHua (B paguaHax) B MOMEHT ¢ (U3MEpSIETCS B CEKYyH-
nax) B Touke P ¢ reojesndeckod mMUpoTod ¢ (B paaMaHax), HaXOonsIIeics Ha
MOBEPXHOCTH; G6(H,() — TIomaaHO MHOXHTENb B ToUuke P; o(H,p)dodo — miio-
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aap (Mz) OECKOHEUHO MaJIOW Tpameluu ¢ eHTPOM B Touke P (Tpamerus siBisi-
ercs sueiikoii moBepxHoctH); A(H,t,@,a) — HWHTCHCUBHOCTH OOJyYCHHS
(BT/M°) 5TOif Tpamemu B Maioil OKPECTHOCTH MOMEHTA f, B3ATasl CO 3HAKOM
IUTFOC [PY HaIPABJICHUM JIy4Yed BHYTPb TeJla, OTPAHUYEHHOIO TOBEPXHOCTBIO, U
CO 3HAKOM MHUHYC TNpH HampaBicHWM Jyded u3 storo Tema; a,(H,t, @),
ay,(H,t, ), a,(H,t, @) — npenensl HHTETPUPOBAHUS 110 0. BEINYMHBI BBIYKC-
JSIOTCA € OJIIMU €JIMHULL U3MEPEHHUS.

Bemmunnsr o(H,9), A(H,t,@,a), a;(H,t, @), ay,(H,t, @), a,(H,t,p) u
MOMEHTBI {f,y,}, COOTBETCTBYIOIIME HAayallaM TPOMUYECKUX CYTOK (7 — HOMED
TPOMUYECKOTO T0/ia, 11 — HOMEP CYTOK B TOJy), UCIOJIb3yeMbIe /ISl (hOpMUPOBa-
HUSl TpaHul] UHTErpupoBaHus 1o ¢ B popmynax (1)—(3), BHIUMCISIOTCS aHAJIO-
TMYHO TOMY, KaK 3TO clieJlaHO B pabote [4], Ha OCHOBaHUHU BBICOKOTOYHBIX aCT-
pornomuueckux 3pemepus DE406. NcxonHbIMU JaHHBIMU AJI paCYETOB CIIyXKaT
CKJIOHEHHE U axiunTrueckas nonrora ComnHila, paccrosuue ot 3emiu 10 CoiH-
11a, pasHocth xoqa paBHoMmepHo Tekyiiero (CT — Coordinate Time) u Bcemup-
Horo koppektupyemoro BpeMeHu (UT — Universal Time). ConHedHas OCTOSIH-
Hast (cpesHee MHOTONeTHee 3HaueHue TSI) npuuuMaercst paBHoit 1361 B/,

Jlig 1enoil MOBEPXHOCTH JIF0OOTO BBICOTHOTO YPOBHS OallaHC YJENbHbBIX
TPAH3UTHBIX SHEPTUN paBeH HYJIIO 3a JH0O0H MPOMEKYTOK BpEMEHH (IIPH OTCYT-
CTBUM OIIMOOK BBIYMCIICHUHN, O€3 yuéTa MOTJIOLICHUS U PACCESHUS COTHEYHBIX
ay4eit B atmocdepe). s momynoBepXHOCTH U 5-TpajyCcHOM 30HBI OajmaHC OT-
JUYEH OT HyJs NPU HAJIMYUUA TPAH3UTHOTO OOIy4deHHUs (OHO OTCYTCTBYET IS
TPEX 30H BOKPYT KaXJI0I0 MOJIOCA BOJIM3U COJHLECTOSHUN ).

['onoBeie OanaHChl ISl IIMPOTHBIX 30H MMEIOT PE3KUA OTPHULIATENbHBIN
MHUHUMYM B 30HaX 65°—70° to.m1. u c.m. Ha BbICOTHBIX ypoBHsX, HauuHas ¢ 30
KM, OTpULIATEIbHbIE 3HaU€HUs HaOmMogaoTea B 30Hax 60°—65° ro.11. u c.u1. OT-
pULIaTEIbHbIE 3HAYEHUSI OKPYKEHBI BHICOKUMHU MOJOKUTEIbHBIMU 3HAUCHUSIMU
B IPWIETAIOIIUX 30HaX. BepTUKaIbHBINA TPaueHT roJ0BOro OamaHca sl 30H
60°—65° 1 65°—70° 10.111. U C.II. OTPULIATEJIEH HA BCEX YPOBHSX, MJ1s 30H 70°—75°
I0.1I. U C.II. — HauuHas ¢ ypoBHS L =35 kM. JI1s Bcex OCTalbHBIX 30H BEPTH-
KaJIbHBIA IPaJIuEHT MOJIOKUTENIEH Ha BceX ypoBHsAX. OOnacTu, rie BepTHUKAIb-
HBIA TPAJMEHT OTPHUIATENIEH HAa BCEX YPOBHAX, COBIAAAIOT C OOJACTAMU BHeE-
TPOMUYECKOTO HUKIOTEHE3a, BBICOTHBIX (DPOHTAIBHBIX 30H U CTPYWHBIX Teue-
HUM.

[TomryromoBbie G6amaHChl ISl IIUPOTHBIX 30H KaXXAOW MOJYNOBEPXHOCTH B
JIETHUX MOJIYTOJUSX MOJOXKUTENbHBI B 001acTu 65°—90° u oTpuLiaTeNIbHbI B 00-
nacty 0°—65° Ha Bcex BBICOTHBIX YPOBHSX. B 3UMHUX MONyroausx HaoOOpOT:
oTpuuarenabHbl B 06mactu 65°—90° u nonoxutenbHbl B odnactu 0°—65°. Tlony-
roJIOBOM OasiaHC 115l MOTYTOBEPXHOCTHU MOJIOKUTENIEH B JIETHEM M OTPULIATENIEH
B 3UMHEM TOJIyroauu. Takum 00pa3om, MOJyroAoBbie OamaHChl i 30H HauOo-
Jiee 3HAUYUTENIbHBI B TIOJIIPHBIX objacTsax [3, 5].

Mecsiunbie OanaHchl AJis1 KaX0M MOJIYyIOBEPXHOCTH MaKCUMaJbHBI (I10JIO-
KUTEJIbHBI) BOJU3U JIETHUX COJHIECTOSHUN, MUHUMAJIbHBI (OTPHUIATEIIbHbI)
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BOJIM3M 3UMHUX COJIHLIECTOSIHUM, OJIM3KHU K HYJII0 BOJNIM3U paBHOAEHCTBUH. [Ipu-
palieHusi MECSTYHBIX OanaHCcoB )i 30H Kaxaou nmomynoBepxHoct ¢ 3000 roga
110 H.3. 110 2999 rox H.3. B IETHEM MOJYTOAMU OT IKBATOPA 10 NOJISIPHBIX KPYTOB
MaJibl [0 MOJIYJIIO ¥ MOJIOKUTENbHBI, B 3MMHEM IOJIYTOAUM MaJIbl IO MOJYJIIO U
oTpunarenbHbl. B momsipaoit o6nactu (65°-90°) oTMedaroTcsi KaKk MOJI0KUATEIb-
HbIE€, TaK U OTPULIATEIIbHBIE MPUPAIICHUS, BBICOKME IO MOIYJI0. B pesynbrare
THX W3MEHEHHUU MOIYJb MOJYTOAOBOTO OanaHca JUisl KaXJA0W MOJyHOBEPXHO-
CTH B KaXJOM NOJIyroan 3a 5999 ner cokpamaercs.

BbruncneHHbple MacCHUBBI XapaKTEPUCTHK TPAH3UTHOTO OOIYYEHHS MOTYT
OBITh HMCIIOJB30BAHbI MPU UCCIETOBAHUN OCOOCHHOCTEN TEpMOOAPUUECKOTO TO-
a1, a Takke (POTOXMMUYECKHX PEeakUUid U MPOIECCOB MOHM3ALUU B IJIOTHBIX
CJI0AX aTMOC(EPBHI.
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