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The Earth’s climate models are based on solar climate theory (data of solar energy
coming to the Eath’s surface and dense part of atmosphere, which are calculated with some
simplifications). This theory needs today the atmosphere irradiation characteristics. The var-
iant of them is presented. The atmosphere splits into thin layers (for example, 1 km for each
layer). The middle of layer is the raised surface (RS) above the Earth’s ellipsoid. The main
thin layer irradiation characteristics are irradiation specific energies (IrSE) of RS and its lat-
itudinal parts in tropical years and their parts. Using IrSE = IrE/S, where IrE is irradiation
energy and S is surface area, the formulas for IrSE values calculation are written for arbi-
trary latitudinal zone of RS in any time interval. The special zones are RS, its Northern Half
(NH) and Southern Half (SH). The seasonality for NH(SH) is the modulus of difference be-
tween half-year’s IrSE values for NH(SH). The array of IrE values for series of RS and their
parts, with altitude from 0 to 60 km, in tropical years and their parts from 3000 BC to AD
2999 was formed based on NASA ephemerides DE406. Some results for mean values (MV) of
IrSE are: 1) the year’s IrSE(MV) of RS linearly increases with RS altitude (H) from 10.7298
GJ/m’ (H = 0) to 10.9292 GJ/m" (H = 60 km), the growth is 1.86%, 2) half-year’s IrSE(MYV)
of NH (SH) in the first half-year is equal to one of SH(NH) in the second half-year; 3) the
month’s IrSE(MV) of RS has maximums at solstices and minimums at equinoxes, the difference
is 0.043% when H = 0 and 0.042% when H = 60 km, 4) the seasonality of NH(SH) linearly de-
creases from 2.75266 GJ/m’ (H = 0) to 2.74935 GJ/m’ (H = 60 km), the decrease is 0.12%.

DOI: 10.31725/0552-5829-2020-301-304

Jlist mocTpoeHus Moieliel KiiMMaTta 3eMJIN HY>KHBI JaHHBIC O TTOCTYIIJICHUN
COJIHEYHOU SHEPIrHH Ha 36MHYIO MOBEPXHOCTh U B IJIOTHYIO YacTh aTMOC(EpHI.
OTU JTaHHBIE, BBIUMCISIEMBIE C PsIIOM yropouleHu# (6e3 yudéra MOTJIomEeHUs U
paccesiHds COJIHEYHOM paauaiu B atMocdepe Ha MyTH K MECTy pacu€THOM pe-
ructpaiuu, 0e3 yuéra penbeda ¥ NPUIUBHBIX Aedopmaruii 3emin, 6e3 yuéra
COJIHEYHOTO BETpa M M3MEHEHUUN COTHEYHOW AKTUBHOCTH), UMEHYIOTCS COJISIp-
HbIM KJIUMAaTOM 3€MJIH.

XapakTepuCTUKH OOIy4CHHS] 3€MHOUM MOBEPXHOCTU BBIYHCIISIIUCH MHOTHU-
MU uccinenoBarensimMu [1-4]. XapakrepucTuku 0OJydeHHUsS! TUIOTHOM 4YacTu aT-
Mocdepsl B paMKax COJSPHOTO KIMMaTa 3eMJId 70 CUX MOP HE U3y4JaIucCh. MbI
npeaiaracM pa3JeuTh TUIOTHYIO YacTh Ha TOHKHUE CJIOU (HampuMmep, 1o 1 kM) u
WCCJIEIOBATh UX OOJyYEeHHE MO XapaKTEPUCTHKAM OOIYYEHUS MX CEPEIUHHBIX

301



«Conneynas u coaneyno-zemuasn usuxa — 2020y, Cankm-Ilemepoype, Ilyakoso, 5 — 9 okmabps

NoBepXHOCTEN — mpunoaHAThix noBepxHocted (I1I1) Hanx 3eMHBIM AmUIICOU-
JIOM.

B kauectBe 3emHOro 3yutuncousia BeiOpan sumuncons MRS80 ¢ momyocs-
Mu A = 6378137 m (aBe Gomabie nojayocu) u B = 6356752 m (Manast mojiyocs).
Marnas moiayoch 3TOTO AJUIMIICOMA COBMEIIAETCS C OChKO BpalleHUs 3EMIIH,
BCJICJICTBUE YETO OH CJIETKA MOKAYMBAETCSl OTHOCUTENBHO Teona (ks Yana-
nepa). [lonyocu A u B ¢ TOUHOCTBIO 10 METPA COBIAJAIOT C MOJIYOCAMH BJUIUI-
conna GRS80 (Geodetic Reference System, 1980).

HaubGonee Baxxubie xapakrepuctuku oonyuenus [1I1 — ynensHbie HEprUN
obmydyenus (YD0) camoit I1I1 u e€ mupoTHBIX YacTeld B TPOMUYECKUX rofax H
ux vactsax. Cpeanue mHorosnetHue YO0 obo3navarorcss YOO(CM). ¥V kaxnaoit
IIIT ectb ceBepnas nosnosuHa (CII) u roxxnas nonoBuna (FOIT). Monyns pasHo-
ctu YOO CII (FOIT) IIIT B monyroausix umenyercs cezonnocteio CIT (FOIT) I11.

To onpenenennio Y0 = D0/S (Jlx/m*), rae 0 u S — sHeprus odnydeHns
(JIx) 1 miomanp (M) 3aJaHHO} TOBEPXHOCTU B 3aJaHHOM MHTEPBAIIC BPEMCHH.
[Tycte H — BbicoTa (M) IIIT Hax 3eMHBIM 3suuniconioM U mupotHas 3oHa [1I1
OTpaHHY€HA re0Ie3UUYECKUMHU IUPOTaMU (1 U @, (B paanaHax). YacTHeie ciy-
yau mnpoTHoM 30HbI — Bes [II1, CIT u FOII III1. ITycts Ha ocu paBHOMEpPHO Te-
KYIIIETO BpEMEHH (M3MEPSIEMOTO B CEKyHAaX) BbIJeeH uHTepBai (t1, t,). Torna
30 mupoTHO# 30HbI (@1, P,) B uHTEpBaie (t1, t;), BBIYUCIAETCS 110 hOopMyIie

t n(H,t,9)
BO(H, P1, P2, tlr tZ) = ftlz f(;plz O-(H' (p) f_aaH(H’Z)(p)lA(H' L, Y, a)l dadq)dt, (1)

rae o — yacoBoi yron CoiHia (B paanaHax) B MOMEHT ¢ () B Touke P ¢ reope-
3U4ECKOM MUPOTOH ¢ (B pannanax), Haxoxasuieics Ha I11I1; 6(H,¢) — nnomaaHoi
MHOKHUTENb B Touke P; o(H,p)dode — miomans (M°) GECKOHEUHO Mol Tparie-
MU ¢ IIeHTpoM B Touke P (Tpameuus siBisiercs sueiikont I1I1); A(H.t,¢,00) — uH-
TeHcuBHOCTH (BT/M”) 0GIydeHH s 9TOi Tparenyuy B Manoi OKPECTHOCTH MOMEH-
Ta ¢, B3sITas CO 3HAKOM IUIIOC MPU HAMPABJICHUU Jy4yel BHYTph 00JIaCTH, Orpa-
HuueHHou [III, m co 3HAaKOM MHUHYC NpPU HAMNPABICHUMU JIy4el HapPyxKy;
a,(H,@,t) — npenen uarerpupoBanus 1o o (npu |a| < a,(H,t, @) Touka P He
3aTeHEeHa 3eMIIEN).

Bemnuunsl o(H,p), A(H,t,,®) 1 MOMEHTBI {f,,}, COOTBETCTBYIOIIHE
HayajgaM TPONMUYECKUX CYTOK (n — HOMEpP TPOIMMYECKOTO rojia, 7 — HOMEP CYTOK
B rojly), UCHOJb3yeMble Uisi (OPMHUPOBAHUS TPAHUI] MHTETPUPOBAHUSA 110 ¢ B
dbopmyiie (1), BeraucisroTes mo Gpopmynam

2 o(H,9) = q.(H,9)q,(H, ¢) ] (2)

A A
a:(H, p) = (; h(e) + H) cos(¢), q2(H,¢) = h*(p) + H 3)
o) =~ 2= (2 -1 @

J1+e2cos2¢ ' B
2
_ 7o Do(H,t,)+D1(t,p) cosa

A(H’ Lo, a) = Uo (r(t)) (Co(H,t,0)—C1(H,t,p) cos a)3/? (5)

302



«Conneynas u coaneyno-zemuasn usuxa — 2020y, Cankm-Ilemepoype, Ilyakoso, 5 — 9 okmabps

. ) 1 B

Dy(H,t, ¢) = sin(y(t)) sing — o (T(p) + H) 6)
D, (t, Q) = gos(Y(t)) cosp 2 7
Co(H,t,0) =1 — z(Z(fp)+HTs(1Z1)<p)smy(t) + (Z(p)+H 51n<p)rz+((tl)1(<p)+H cos @) ()
C,(H,t, @) = Z(U(@”fz’;"’)c"”“) )

A? _
Ulp) = ;h((p) cos(@),Z(p) = Bh(p)sin(p) (10)
A = 6378137, B = 6356752, 1, = 149597870691, u, = 1361  (11)
M) =m =1, (12)

rae (1), y(t) u A(f) — pacctostnue mexay neHtpom CoiHIIA M LHEHTPOM 3eMIIH
(M), ckionenue CoiHIa B pajaHax W skiaunTudeckas gosrora ColjiHLAa B rpa-
Jycax B MOMEHT cTapTa u3 1eHTpa CoJiHIla CBETOBOTO UMITYJIbCa, JOCTUTAIOIIE-
ro LEHTpa 3eMJIM B MOMEHT f; T; — aCTpPOHOMHYECKas euHUIa (M); Uy — COJI-
Heunas nocrosiuHas (Br/m®); g (H, @)da u q,(H,p)de — jmnHa cpeameii nu-
HUU (M) U BbICOTa (M) OECKOHEUHO MaJIOM Tpareluu ¢ IEeHTPOM B Touke P; A, B,
€ — mojyocH (M) ¥ BTOpOH 3KcueHTpucuTeT suurconsa MRS80; 4, Cy, C,, Dy,
D, Z, U — BcnoMorareiabHble 0003HAaUCHHS.
Benuuuna a, (H,t, ¢) BerauciseTcs 1o Gopmyiam

a,(H,t,¢) = arccos (max (—1, min (p(t)_“ C2(H,t,0)~ Dy (H L) ) 1))) (13)

D3(H,t,)
Co(H,t,9) = Cs(H,@)(1 + sin 2y (6) = p2(0), p() = 7 (14)
Ca(H,9) = Zh(p) + (£) (1 + e2sin %) (19
D,(H,t, ) = g(h(q)) + %) siny(t) sin ¢ (16)
D;(H,t, @) = (%h(go) + %) cosy(t) cos (17)

rae r(t) u y(f) — ynoMsiHyTbI€ BBIIIE acTpOHOMUYECKUE mapametpsl; p, C,, Cs,
D,, D; — BcrioMorareabHbIe 0003HaYEHHS.
Inoutans S(H, @1, 9,) (M”) WEpoTHOI 30HbI (@1, @) TITI BEIUKCIISETCS O
bopmynam
S(H, 91, 92) = 1B?So(@1, 92) + 2nHAS, (@1, 92) + 2TH?S, (01, @2) (18)

_ sin ¢, _ sin ¢ 1 (146 sin @) (1-6sin ¢4)
SO ((pl' ('02) o 1-82sin2¢, 1-62%sin2¢p, 26 (1-6sin @,)(1+6 sin¢@4) (19)
__arcsin q(¢@q)—arcsinq(g3) B 2 rsin P2 sin ¢4

S:(p1,92) =sing, —singy, §=——, q(p) =1~ 8%sinp (21)
rae Si, 2, S35, g, 0 — BcrnoMorartesibHbie 0003HAUECHMUSL.

Beraucnenwne r(t), y(f) u A(f) u mocneayroniee MpUOIMIKEHHOE BHIYUCICHHUE
uHTErpajgoB B hopmyiie (1) mpoBoauocs Tak xe, Kak B padore [4], Ha OCHOBa-
HUH BBICOKOTOUYHBIX acTpoHoMuueckux 3pemepun HACA DE-406. Mcxoanbimu
JAHHBIMM ISl pacy€TOB ObLUIM CKJIOHEHHME W 3KiunThueckas nonrora CosHua,
paccrostnue ot 3emuin 10 ConHIA, pa3HOCTh Xo0/1a paBHOMepHO Tekytero (CT —
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Coordinate Time) u BcemupHoro koppekrupyemoro Bpemenu (UT — Universal
Time). Ins psga I ¢ Beicotamu ot 0 10 60 KM OBLIM COCTABJICHBI MACCUBBI
90 srtux III1, a Taxxke CII u FOII IIII u S-rpagycHbix mupotHsix 30H I, B
TPOMUYECKUX rojax, noayroausx u mecsamax ¢ 3000 roaa 1o H.3. mo 2999 rox H.3.
3navenus D0 nepepoauiauch B 3HaYeHUss YO0 = D0/S ¢ ucnoiab3oBaHuEeM
(18)—(21). Jlanee npuBOAATCS HEKOTOPBIC YUCIOBBIE PE3YIbTAaThI U A(P(DEKTHI.

CornacnHo pacuéram rogoas Y 0O(CM) III1 nuneliHO pacTET BMECTE C BBI-
cotoii ITI1. Beicote 0 kM cooTBercTByeT 3Hadenne 1.07298-10'"° Tx/m’, BoicoTe
60 kM 1.09292:10" Jr/m> (Ha 1.86% Goumbire). PocT 0OBACHSIETCS TEM, 9TO
KpoMe Jyueid, HampaBieHHbIX K 3emiie, I1I1 mpoHU3bIBAIOT TpaH3UTHBIE JTy4H,
HaIpPaBJICHHbIE MUMO 3€MJIH.

[TonyrogoBas YOO(CM) CII(FOIT) IIII B mepBOM MOIYroguu COBIAIAET
nonyrogosot YOO(CM) FOII(CII) IIII Bo BTOpOM MOMYTrOAWHU, XOTSI MEPBOE
TPOIMUYECKOE MOJYroAue B cpeaHeM Ha 3.6% mimtensHee BToporo. CoBnajaecHus
00BSICHSIIOTCS ISHCTBUEM BTOPOTO 3aKkoHa Keruiepa.

Jns kaxnpoit IIIT rpadux mecsunbix YOO(CM) HanomuHaer OykBy M ¢
MaKCUMYMaMH B MOMEHTHI COJIHIIECTOSIHUA U MUHUMYMaMH B MOMEHTBI PaBHO-
neHcTBUi. Makcumymbl 0osbiie MuHUMyMOB Ha 0.043% nHa BbicoTe 0 KM H
0.042% na Beicote 60 kM. bykBa M 00bscHseTCS TOAUYHBIM (PEHOMEHOM TIPU
00JTy4eHUH 36MHOTO AJUIAIICOUA, OMTUCAHHBIM B pabote [5], yMeHbIlIeHne KOH-
TpacTa ¢ BBICOTOM — yBeJIMUEHHUEM TpaH3UTHOTO 00mydenus [111.

Cpennsist Muoronetssisi ce3onHocTh CIT (FOIT) 1T yosiBaeT ¢ BricoToi I111.
Ha BeicoTe 0 kM oHa paBHa 2.75266-10° Jlx/m>, Ha Bbicote 60 kM 2.74935-10°
Jx/m” (Ha 0.12% menblre). YObIBaHHE 00BACHIETCS HECHMMETPHUHBIMH TPaH-
3utHbIM 00yuenuem CIT u FOIT I1IT.
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