2 N 3 A
®io% E14 = | B ¥ ¥R Vol. 10, No. 1
1990 £ 1 A CHINESE JOURNAL OF SPACE SCIENCE Jan., 1990

MSIS-86 #0 IRI-86 #EsXgy B H"
ok %

(AR EMRYER)

] =

ASCHEHN AT MSIS-86 [ IRI-86 MR, HALREXFANSHIERLAZ
RS KRR REEFENREE R SENN =07,

X@iA: RERRRENE, B RE

—. 5l

EEAXSYBRIRONSEAREFE5NIEREER. E5NEIBRE XK
GHEM R R 8T R ey B AR B R B 2, TR R 75 PR Ay 8
BB EET. H, B AL BERAUMK, AMIAKBIREFTERBERSINLE
R, DURBERASTESHNS6G, BEHSRFARNEAREZE. B COSPAR #iH
RS =, CRIA-1961, -1965, -1975 R FEHBHEE L ABE LAS
FEAEM, HERE . SE.STESE SN (CIRA-75 HRHT Jacchia-71,-72 35X
BEERNE). FEEHK MSIS-77, -83, -86 £LITE R RIFET BN FEH MO
B EAER, FRERETEES K. IRI-79,-86 IRERARAHENS B LER
L

MEEUERRANRE, B AR 2 AMEZ AN S RN, BNERE
hERE RS, FHiERhREHE. 1986 5 MSIS 1 IR1 B A NERFIR
&, HOFHIHKE, EA IBM B RIEEE AR AR B E S A THEERSSH
WA EEE. SRUNERE—DFANERM. EREMARYHE KB, RH

Eir ERNWAERRE ARG X TG ELE 2 s \
R T BROISSEREERLE, bR TR

i{l

=] Z ﬁ Zix E%Eﬁ =R A A,

AR T RIS it i, 45 B, 1= R LR BB A T e,
Hitip. L L #wwﬁliiz
—

AXTF 1989 6 g 26
eF),
* @%E?&%f#%iﬁﬁﬂij%é@.



1 1 bk MSIS-86f1IRI-86 #iXpy BN A 51

—. B KX oo

MSI1S-861 7 1986 5= COSPAR £ iy @it e A EFriEFAY CIRA-86 HiE B
#ry, TR MSIS-83¥ Bk, MSIS-83 WEAEREE Lt/ T E (0GO-6, San
Marco-3,Aeros-A,Atmospheric Explorer-C,-D,-E 1 ESRO-4), ﬁ&ﬂF*ﬁ?%{Eﬂ’ﬂﬁ@
FEikys (Millstone Hill, St. Santin, Arecibo, Jicamarca F1 Malvern) DIRIFE k 5555
NRSREVBEENRNAER. BHIEME N, O, Hes O, HRI Ar HIBEETIRME.
fEdZE R B EHTEY MSIS-86 B T Dynamics Explorer-B 5 HYK & I BB 43 W
B¥JE. @1 T DE-B TNERULTAMES) 21 ARFERNFLEHRKX (55 REREE
TRAER, BFHERESEIRRE SRS IS SERNENEE. b,
MSIS-86 FIE HEIN T HTER 43 IR T B BE RO TR AR, 3 UK T Hh RETE Bh N A M T IR 2R 4k,
ATt B I TS PR K SE I :

MSIS-86 HEAWBMASEE L4, MGEERM#)S EE, 55, YF T HERHEX
B, Wik (Bt RN), KRESHEEAN—RXNHBREE Furwe ME=/1AN 5 H
Fiorems, WHLESERAB Y 4p 1830, BAT 59 /NN NE=/NE Ap TEBURBHRERE
R, HAEHEN EREMRSRIVBEE »(), KS(R)BRRTE o, BETFINE

R Te. B, MNHTENTESEERE »n—= Z n(i) MIRSEMR p=nkT (kR 2

Boltzmann W), WEEANHASER, I/HXERHHEEHE LI BASRNEE 4
(e B N R i 556D

PUF 2 FEIR MSIS-86 B B4y 75 40 4, B 1 4 T KPBREERMRAE (Frop = Fuoy =
71),300km gL L AR Oh, JbBERKBARSREYS. EhREOAI, SMNRERE.
BEAH T RS RINREER ARG E, WE M 4p = 0 WA, (SR
[AIFRAT = 20°)F A RERTE 5°—10°N Z (& 1(a)); EERLZE 80°N(E 1(b));
LEMEARRLE 80°N BRAX (B 1(c)), X5 Jacchia-77" BB BRI H T k%
ERARE, BEPEANRSEMERR, LEEE . EOR, MSIS-86 g
JA7 DE-B UEWRNRESERMER, Fik, BHiRfthiE B R R B LRER.

B TS R (dp = 60) RINRESE (AT =50°). BR, HTEER
TUCE RARIX A B I BRI SR VL & T X H BUAE R IX BT » LR B (R
A—F. BENTREAREENARRERN, SRESNONASHFHREESR
A, BIEE e, B 1 gt PHER, RERE S HE M.

PR EGR PR BN i () — 8 B AT 8 KRR RS 3D 4 M TR B35 9575 »
DIt Rpk r AL R E . X EAREMR,

IRI 21 COSPAR 71 URSI EHFMHMEBERTHE N BTRE T.. EFEE
T: RETERESHNEEER, EXNTHERENERAENY. RI-78 EBERZEN
BA, 1979 B XMETEEEBIE. IRI-86“ EHAHEEUE XA TR EFTEH
Eub b, XA T Fravdok.



(90 = Ln) £31anioe sefos mof 1oy 1yfrag wy 00¢ e voiinquustp armesadwd s1oydsiwoy wioquioN 1 ‘814

(20 = Ln) BEHWHRRIT HY wyoos HYWEHHY TH

. aonisTos 1a1utm (3)(9) 9smisjos 1vmwos (2)(q) xournba (p)(e)

e (sdep paginistp :[oued wonog).0¢ = IV ‘BY e (shep 191nb osnsulewoad :jsued 13ddn) 0z = IV REIHER WT
“¥%
)

=

*

Eis

s

I

£

"




1 k% MSIS-86RIRI-86 s HyY R A 53

IRI-86 (MHLEFDNBRASEEAA, MGLES S, F, =E A6, #h
(RHFOR, KMEsE (BT 12 ARSHEIR). P EESERER, WK
BHUFREHBENENGARRHES . XEHHB3KE N T Tiv 2(0%),
#(H"), n(Het), n(03) R n(HO"). WM, EA1GE] Fon Fiv E. DX ZHVEME BT 5
EREFESE. SEHENRAFEERE: BFFEN 60km (GX)RK 80km (KEDE
1000km , 85 T-H B EE>4 100— 1000km, iR EEE 29 120—3000km,

=, AEEREEZENG

ERRBERSWEDNEZ AERETREER S ShEASBENE, EEXSHR
AOHGRBEHNER. BESMEBERIRENEKRES N ELF-HREN, HE®EN]
A, BERWAMERLEEENR, HESEXNANEUSHAEBERXEN. BEFEm
T

RE RSB —REFEFRRY

IET+HRERM=SEBEN+EFRO+EENI+ESD

U 1@ x U= F4v,(U—V) + 29U + g (0

ar on

frh, U. Qik; Q: WIkEsmmE; F— — f VP(ou PATHEASHBEAER);

v A(—M) N T 5(&)EFHNMERE (Rz1EREHERR); V. ET85
HE; w KA.

—RERT, KRSBFHEBELKFEFE, EHHFAFHRHIEFRE dP = —p,edz,
X, #% Rishbeth™ {5, WETIUE AnF, (£ 300km) DI EABREHEBEE, Wk
BRI T o2 ki e R, B E Tz A i e 2, B

V=(U-B) - B/B?,
REBAN [L#RA D= 0;BUKE&M « 384, v 384, V. =0, V, = U,cos’l [}
EEREEAIBRAR, X EASR RE AL T 5B XA T E FARE E.

YR T - BT (R REE R v SEFIEE N REL, X v, = KuN;, Bz
B FERHAL 0uvei = pwine H, pi = miNi, 05 = myn(ma,n Rl KRS8 F R HEE
R BE). 53— 05, BT~ T RIAREEIRE vin = Kinns B18E> maKai = miKins
PN TREFNRERE (n~ m,), N

Kni = Ki'l = K.
Bia, TURARER U, MR U, %2
Vs _ g, _gnU, +1U,,
dr

dde — F, — KNU,S* — {U,.
T

Hef, S=sinl; N= N FIERTHH f=2Q0sing (p: SE).




10 %

o2 2 #

&)

=

54

(90 = 1A) Xournbs 1¢ wonitpuos (jsued wolleq) Wnwixew

pue (javed 1addn) wnwrurwm 10dsuns 1oy Wy 00§ 1B WIISAS purm 219YdSIWIY UIYUION T
(40 = 1n) SLEWH¥ANT HE =00t p&E
(omeuhp ssueqinisip a1 Jo wmashs puiam) WHEW (33(2)

(skep poqmistp) HH(2)(A) ‘(shep 191mb opousem) HEM(pXe) BWHY 7L HEHBMY BT

‘8ig

(®) B (%)
0.8

.08t

s/wooT



1 4 LA MSIS-86FlIRI-86 #iZNE9Y RN 55

¥ <diz = 0) & FHIRIES

U, — KNE.S + {F,
KZNZSZ + fl

?

2
KNF, —{F, (2)
y = KIN2S? +72 .
st Fo= — 222 p — 1 OP qrpim MSIS-86 MR I n(i)s o T
on Ox pa Oy

A, AESEE. X wahEBIRT, N= N, = N. 7H IRI-86 B4k,
ERARBKEHERTHARGB). Xk, NRSBEXH—BRSE, RTREARABRT
IRAE. E24HT 300km mE BRI ER RGSH .

HERR, KEME 2 LERNRERTESECTEBMENE. XERELERE
BT EERBTRA/INIER. HUGHE (4p=0) RANESR, REREEEL
BINE AT B A WA R A, BRAERRREZERE 180°—0° fFEF-F
waE E(E 2(a)). X5E 1(a) A4 & iR B BU7E 40 5 K 38 MR X KPR 4R 8 iF

m/s) A (m/_s)“l
300 300
200} - . °N 200 307N
: U T
ool T 100 U o
)= R ORI SN S S e L
. -H'l ". - . . ’I, ‘._--'d’N' - U
—100 R Uy . ;=100 U. Y
— 200 s [ Uz !__"__‘» - —anol
6F - ~ 6t
g Ve Ne ‘-\-_._"m gL Ne
i . A
S ‘ S o
RN L [P T ! £ e
10 LV 10 o =
S
(m/s) 1\ , (m/s)
17
1200 i kS
! .
' ! U ,
o . \ e 300 .
o ! - 10°N N 10°N!
soc; | \l 200 ‘-.'\U
H P \
300} .- \s.ﬂ_\ Fan S (] Y b I
0 TEREPI B - WPSS ot o U S A l Pt T
L U 2 T T e T
-~ 300 "\\ N _ I’,- '.__.i.,r ~ 100 . U, ‘.' U,
- ; —. ¥ .
—600L v TN —200 LU
¢k Y e : - q S Uy
R ! Ne . v —~ 6 -
by . . 4 Ne
2 \"‘,‘-' e - 2% /.—"” e .
5 VI P 4 L 1 I 1 [, [} 1 b c g ] I :‘;a_‘b
10 50" 20T 180S0 00 360° e St -
’ - S0 S6 l120° 180° 240° 300%; 360°
' ; LONG
@ ) LON

(a) KMFERKE (Sunspot minimum) (b) H4E (maximum)
K3 F4H 300km EE L U, Ul Uy, FIN, #% 10°N f130°N g5 7 (UT = oh)
Fig. 3 The longitudinal distributions of U, U,, U,, and N, at 300 km (UT = 0h)
FRAMABHEARR; B5 Kohl Ml King”1967 R H &R A—F. (IR 8
W, LERESEERNASETFENESER 225°—45°, MY EF-THER 3 /MK



56 » Z M OB % % R 10 %
EORFRARSSRANEERRELE L, XBART N, WLEAHEER. B—FE,
WA 2(d) BF, SERHHERER, FREARERGLZE) /5% HB7E 2100—
30° 288, 5558 AR 5 E B /N R RES

IR R (Ap = 60)150, A 2(b)FI(e) AR B S, KM HIH TR BOHNS &, X
B EER TR EREE AT, WE2(c) 1 () WRHRE GLE R SH%E
Rz%, aAU) 5, T EERHE IR,

B3 e e, REGR)BEGMERT, 300km S - RIER G FREL 10°N,
30°N 4ES . BRHETREEW. A)REATES, DR N EHKR i
FRAE) RESR AWK, (FE: EER, V28 10°m™ 1T, TRER% 10°m™,
=T I5 B KGR E B R /N THIL) ,

REi%TEH, ZEE4E 10°N IR T 1200m/s BOXE (B 3(a) Fi) 2RA BN (£ HE
2(a)rh, 4 T BRI, B EH U > 800m/s MIXERNE). HENTHAEREERR
HEX (RNDE RESME, RERAERE X E RpARE. B, SEEGESE
HILX HAR) BN E TS EFERBNEE, B O EERATE Rk,

ot NIRRT R e I B L T ROR A L, TR B A 2(e) (J 2()) B9tk
RAMSHSH. KETIEERRFE BN FFEORE. S4NMaIRERE
THEH, 0 Blanc®™ % A A2 E_F IR (AR BB S0 KA LR VY v B R
B R AN . ATEEBIZRRIIRASE, MIIFEEE . RS RS 6
NEEHESEERELHRE, MTHIRE RARL AR R e THE SR, A
DL EHERBSHRFINER, HEHTTIC AR EREE IR, X ERRISEk&E
THTE.

PO, s R A e

HHSKBEBEEASH % HEEEE ERA URAR-BEERATEHA
EESYK. B, MR B EEENERERBENNSHEE. Bk, RABKXEY
RE A RIS R RE TX SR &R BN, MR AYERE, URER, T,
FH TR ELRERTERE BN,

EAE 1962 4, Maeda S B E RNSH EHT ZHERE. BT ANKER
FR, A EES BTSN A A b AR KM B &S THRSSHIE, HRAEFN
BREREGRFEXTEFITERTELEN.

B4, I MSIS-86 FI IR1-86 BESAHET n, o, T, N, GEf my= m = pf/n) {H,
T ELA AR IR R U0,

Ve = Vep + Vo5 Vi = Vip + Vie.
Hrh C vm=5X 1079/ T,
= [34 + 4.191g: (1—7\;—3)] N.T-, (3)

e,

Vie = 3.35 X 107%n/y/m,



LA KA MSIS-86RIRI-86 BKAIS RELA . 57

vie K vipe (3) R EWHEE L, c.g.s. BAHIRR.

(R 500
\\
o\F 12L.T.
v,
\.
\\
E 300\.‘;-
‘|
200F %
AY
A\
100 \
1 5 2 10% 10° 10% 105 110! 102 10% 10* 0%
1
2 10'5 p(s7h)
(a) ' (h).
H4 FoR,LRER,MERRMERNG
Fig. 4 The vertical profile of »; and v,,, v,; and v, over
(40°N, 120,E) at equinox
y R -
5oot i !
] i !
i \’9 l_
r Ll i
L
400' o h s
| | |
T |
] ‘|’
= 300} I s
kv }
= ] N\
; A .
] .'_ )
zoolf o
AN
i A 6\ 12L.T
[ . . SN <0 \\“\.‘
4] - - ! "‘H—-..._:)"“-\-..\\ .~
10-210‘ 1o° 107t 10771078 1075 10~ 10771076 1075 107*
a(s/m)

)

Bs5 ZHN, LR ESHIRNEENH
Fig. 5 The vertical profile of 045 0, and 0, correspondmg to
collision frequencies shown in Fig. 4

TR (120°E, 40°N), BUPSRKFAFES) Fuop = Fos = 150, BIHIYE R,

H



58 = | OB E oE R 10 %

100, 38 T B O, E O FH (U THAE MR BERENSH), dBRWEE, BG)RIT
FIEENRES . BAGQHPAHTHITN 0,6, 12h ) » TH (80—500km) HIfH,
M 4(b)4& H TR BN v, va FI v BESA.

HETTEEEE: o CPTH#Y). a(Perdeson) F o,(Hall)

, {1 1
go=N.-¢ k— - R
meV. m;v;

oo=N,+¢ (_1_ Ve ..1_. Vi >
! ‘ C\m. v 4 0! m; v + w? ’ 4

1 (7] 1 w;
j— Nc . cZ <___ e + —_— ‘ >.
G m,vz, + w? m; v,z- +w,z-
B
Hrh, e m. AR TFHRENRE; wc,.-=; :
B.

AR TERETAERENE; BAMBS®

Hﬂ(‘*)ﬁ%?&ﬂg Jon O1n 02 %%E%ﬁm@ 5.

FERANBERD, —REEREBEAIEE, HEH (Hall) R0 F., i, RS
WERTHEE 0.0v 00y T 0,y (5EEHAHE, XE Ry yBliEEMER). #HAE
% I, 5

G 0001
rr = — T,
gosin?l + gycos?l
g0, sin [
Tey = —, 2
gosin?l -~ gycos?] (5)
2.2

! gicos*]
S (I.V}‘ = + G1e

Gesin?l 4+ g,cost]

g00b Ny N 7 Py oy T iy

3 \
—_ 3 A y
z 300; E\ \ ‘2
g i é ‘ 1 1 5
= { } ' ! | \
z / | ; ‘ N
o b | | D
Cfo e M2l o o Ya2LT. | 0\ LT
| = \\ ' ' k i - e 6 -
\:_. _‘1\ - : :ﬁ . '—-_,_\__H e - §
100} _.,.___".-"_'; = e __'_,_,_‘_ et

—— —_ e o
b
'

r
i
: el i - 1. * —— —
107 5 25 107 1077 107°107° 107 1077 105 105 109
21070 107 . . als/m) - -
B 6 [RES, Ouy Oy Fl Oy MEEHE®E
Flg 6 The vertical profile of the layer conductlvu;y 0,5 O, gnd

O,y correspondmg to 0, 0, and U, shown in Flg 5




1 thic4: MsIS-86 1 IRI-86 AR RN A 59

M E RN EERSE o 8L o HAEL PEILE 6,

We—ih, EERABRER 3, 3., M 2, BRHROSHERTE 7. B hal
HIEL 80—500km FYRSY i B3 s R R R AR S B KR 80—170km 1 170—500km JAIHY

oy T,

Pl SRR, EREREMAKS M
B E#5 Maeds FREHITEARL. RiE
44 B 22 B B R R S8, DA R 3 L I
] ABH R B 4 HEER AR . FABORT RS
BYL R SERERELINTUSRE X2
TREAREMEA BT R LER.

BREU L, ARETERMEAER R
gAY —&BYE. TRTFSHRAEERAE
e AR L, B TREERE, BH
BERSHE L RS FURR, AENERE
(&% W), AFTAAL, KRS
BT RERARAEN. NERSHER
S — S BRSO E D AR I SRR
RAEBXTLYE, ACRET —KERRTE
WENSE.

MIEE R R TR SRS, LIRE
R 7, ERRERE B FHHH, BFELE
TYERERNRSRET . NAXEHESHSN
HRIGER TEREA 28, 2ORANES

>

E7 HFBHR,IELELZBHSBER
e Zey T Zyy BEHE N ROS AT
Fig. 7 The time variation of the height-
intergrated conductivity over (40°N,

120°E) at equinox

BERRIIAIRE. 48R, it ARV R, RRGE TS0, (NE T2, Bk Rm i

R TR REEIE & B0 53 #7

X ffR e R MUK ISR S R B RE SR » SR A X5 R0 0 b 3 e ) O o 30 18

—SEE,BONHENT BRI 2k,

A A REE NASA BhK 7 U042, (R ks,

g FF X MW

[ 1] Hedin, A. E.,, J. Geophys. Res, Vol. 92, p.4649, 1987.

[2] Hedin, A. E, J. Geophys. Res, Vol. 88, p.10170, 1983.
[ 3] Jacchia, L. G, Smiths. Astrophys. Obs., Special Report 375, 1977

[ 471 Bilitza, D, Radio Sei, Vol. 21, p. 343, 1986.
[ 5] Bilitza, D,, Adv. Space Res, Vol. 5, p. 131, 1985.



60 2= | OB % % i 10 %

[ 6] Rishbeth, H, J. Atmos. Terr. Phys, Vol. 34, p. 1, 1972.

[7] Kohl, H. and J. W. King, J. dtmos. Terr. Phys, Vol. 29, p. 1045, 1967.

[8] Blanc, M. and A. D. Richmond, J. Geophys. Res, Vel. 85, p. 1669, 1980.

[9] Maeda, K. and H. Matsumoto, Rep. lamos. Space Res. Japam, Vol. 16, p. 1, 1962.
[10] Rishbeth, H., Introduction to Ionospheric Physics, Academic Press, p. 130, 1969.

AN ADDITIONAL APPLICATION OF MSIS-86 AND IRI-86

Shen Chang-shou

(Department of Geophysics, Peking University)

Abstract

The purpose of the paper is to give a brief introduction to the atmospheric and ionospheric
models of MSIS-86 and IRI-86 and to deduce the thermospheric wind system, the spacial distribu-
tion and temporal variation of collision frequencies and ionospheric conductivities, which are
important parameters in the research of thermosphere-ionosphere coupling. The model para-
meters used are different from that of the old models in many cases. For instance, the maxi-
mum temperature at 300 km altitude is nearly to 80°N for winter solstice condition according
the MSIS-86 model, while it appears at 23.5°N in the Jacchia-77 model. Since a lot of new
data from DE-B satellite flying across polar region are involved in the new model, the tem-
perature distribution presented here is more reliable, especially at high latitudes.

The main results from the model calculations given in this paper are the following:

I.  Generally, the thermospheric wind flows from daylit hemisphere to night side. The
air flows longitudewards at noon-midnight meridian (northward at noon and southward at mid-
night) during the year of sunspot minimum, but is across the longitude at other meridians. At
sunspot maximum, however, the wind blowing along a longitude line occurs at 2:00—14:00 LT
meridian, i.e. 30° degree of longitude from the location of maximum heating by solar radia-
tion, ‘ ‘

2. Strong southward component of the wind velocity appears at high latitudes during
magnetic disturbed days as a result of particle precipitation and Joule heating.

3. On curéory examination, the conductivity distribution calculated from MISI-86 and
IRI-86 is similar to that got by Maeda et al., nevertheless various important details are added.
Therefore, recalculation of the conductivity for different special conditions (i.e. time, place, solar
and geomagnetic activity etc.) is necessary for the further study of the thermosphere-ionosphe-
re coupling.

In brief, this work tries to set up a link. between the model based on observations and the
study based on theory. Since thte models only present the average situation, the application
confined to the macroscopic research and analysis of the phenomena of large scale.

Key words Thermospheric wind system, Collision frequency, lonospheric conductivity



