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Fig. 1 Schematic diagram of atmospheric density detector
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Table 2 Input and Output Parameters of MSISO0 model
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Fig. 2 Asymmetry of the thermospheric density for southern and northern hemisphere during solstice at 670 km



—t

RS54 2019,37(6) www kjdb.org

15 5 1T A 2 RO AH 2, B 285 3 4 in g A1, S s 2
(4 b 2 R A  BEAS KT FR AR R, N8O° T #4)2 KA
P T S80°4b =5 24 3.65 % o T 2(b) FIr s , 44 Z I
PR FICHE U] 2 B0 A R, AR A2 R T
45 BB I R AT 5 1107 i 2 3K DU) B 203 3 34 om i ¥ =7, [
Fon W AR AL PR R AKX FRAR AL, {H LA
H1 2 S80° B T $A4JZ 0% T 2L EL NBO° &b i 24 3.2 % o
F P 2 AT SRR AN B AN LA Bk IZ RS
5 B 2 R v R ) T LS R T A A ) XL
] S AR A 05

E13(b) . (d) /R T 2009 4F 5 2 4 & H k2
KAFE ARSI ME 3(a) (o) BR T 4R
3Rk A H AR 2 KA B 40 A A8 4k, ok Lh R
ACAPERIZ AR B AR AR 8 35 25 5 5 36 3 Al
T 2009 4T W5 22 15 A 4 5 H AR RL Y Froa AN A .

FEEE/ (kg.m )

T T T T T T

sl [l 0
wﬂﬁ??ﬁ%@%ﬁfv¢wﬁ Lo
lU '\ oA 7% ii { A9 i 170010

SRR
A NI
5 0 W sy 1.;00x1cr:
e ‘ W "a ‘ "‘Wi é‘ gt
40 | ' 7 . 15
| . ‘ ‘d :1.uoo><1cris
: géeéaaéflééé?‘?"*é*é‘éé*% ?gi :gfs

180 -150 .1'20 s;c .t;(J :Iou [ll :;0 BID (;0 1;0 1;0 180

K1/C°)
(a) 4y
_ amem (kg-m )

PR W 10010
f’:“ \/ - 1.900x 10
,‘,2" \Y'( ‘P‘ 1.700<10™
i ‘ [ " ' {’ 1.500<10°
3 i ‘ grl 1.300x10°
;'f:f I \Aﬁ 1.100x107"
: 0 . 9.000x1015
. 000<105
‘A"‘ ‘ ;.ooox:{}“
3.000% 104
O ¢ R 1.000x1075

1
-180 -150 -120 -90 60 -30 0 30 60 90 120 150 180
BE/C)

(OF

F3 AL, 2 H AR FH A RE 5 S B AL T+ 7
1, F WA X PR AL A BRI AR AR AR S
K BH A0 135 Sh AR A T AR S . 183 (a) () AT
UL, 53 i JUITR] , AL BR b 28 U B B B SR R R
PEAZ A, RIVFE oA T8 A 23 3t DXL 28 PR R AU B s
BE T b R 20 g T R U 1 R A 1 T
HZE =800 Zh KT fR AR, 181 3(b) | (d) W JE L+ 3
B R A XS B2 A, B 2 H AR Z KRB AL (CF

3 2009 4E P FIE Z A H 2 Fo A ME

Table 3 The Fio; and A, during equinox and solstice in 2009

s} [i] Fos A,
Fr(3H2H) 69 4
HE(6H2H) 68 3
BAr(9 A22H) 75 4
KFE(12H22H) 82 2

KAEE/ (kan )

o FBY f@"f’ (] v""*, A B 1 90010
i ’ / ,g'.,. g o 1.700%10*
- IV W TAART 1500410
5 W 4\ .’1 1.300%10

e Ly |
g 0 ‘ , \ .ﬁ_* ‘ 1.100x10™
' 20 ‘ ‘. "'1 | 9.000=10-3
- A -| 4 ‘l ‘ 7.000%10°5
) !" ‘ ‘ i 5.000x10"5
AONNAONMAAAAN I
80 S_:-El PG ‘fé‘m""f-.?;?:“!‘!‘,‘:‘.‘"‘f 1.000%10%5

-180 -150 -120 90 80 -30 0 30 60 90 120 150 180
BRI
(b) E=E
B/ (kgen )

= 200010
60 N5 1.900x 10
0 1.700%10
= B 1.500%10
9 1.300x10"
= . 1.100% 107
Rl 9.000x10"
- 7.000%1075
5.000%10"
0 3.000%10
-80 1.000x 10"

1 1 1 1 1 1 1 1 1 1 Il
180 -150 120 90 60 30 0 30 60 90 120 150 180
&/

(d) &=

K3 2000 W43 2 H 2FRPVZE KL/ Az L

Fig. 3 Distribution of the thermospheric density during equinox and solstice in 2009



—t

108 www .Kjdb.org

R S48 2019,37(6)

BR) W EE CEERO K, Ffpg A6 45 B2 48 i, b2 eRrg , =
N8O B I 3w fi R 1L, i~ BRI 2 i g s 3, & S0 fff
TR B B IG5 A< 28 H AR S, Gk AR 2 K A% i ) 2
U = AL, [R) e B 205 B 3 e, P e RO AU R vy
%5 S80° A 3T ik F) d5e i , AL BR U AH S SRRk 3, &
N8O° Rt T F EHeARAE . FH & 3 AT, X RS FR AL
IR HHA 2,

EHJE A, AT RE BRI R b ek R
R 2 B IX ) H O RS R R IR R Y S 2 2% T
0, DIAC B IX A ] (N42°BFHIT ) , B3 H G BRI Rl A
14 ~15 h, M4 2 HOCRE 45 2 A2 10 he HYE
G B ] e R s R A A A 5 i 1 R AR
£ BRI A AR RS
2.2 BREASFEEILERAXTRES B LR E

POIVE A

Kl 4(a) . (b) . (c)5rHIZRRTE 2009 4F- 1 8] 5 7 670
km B N80°Hj S80° L 28 #Z KA (A8 1k . H O
RSB A P, HEME R AR L. i 4(a) L (b) ATHL, 767
43 AL prsolpsso FLTEEFE 1.0 BT , B R JL2EBR V2
A P Bt 2 1 2 6 R AR A, I T TE) O R ] b A
i 5 E W] ek T R Rk, B AR WA
RAEERZETT  m AR R A R X H O IR (] AH
FZN[IE S hZ2 AT, HRE R prsolpsso HE LIRS 2 3.65 , S PR HH #4
JERAE A = ra AR AY 2 AN X R 5 4 2= ), b
BRALFACLERZY , B ERL AR R R, H OB IR
[i) o, [ A 2 B Il BR A AR 4, o 0 () A KT 1 psoljpsso
FOMEAREE 0.32 247, M B2 KA R = LA 2
FANRME . K 4(c)F6oR 2009 AR 8] o, H B #Y728
b, BTN, AR AR 68 ~ 87 Z (1], 2 W 1 1]
KHTE SRR AR A K A TR TR, 5/ b
EERANKEFRE TC A B B A G OE R o BRI SR,
FESBR K RIS 2 5 Mg A shsg i J5 |, B bk 80° L2
KA S H A% UM ¢, £ 2 %2 H b
2Bk H R )35 B B KA, L8 B (AR B oK, e
2658 H BRI WA L, prsolpsso FE B H BB A T] 2 1E AR OGS
Fo EaA()HAT T paolpsso (5 H BB ] A0 OC 1 53
B, SR R R B AT B G, 15 11 y=1.800-0.725x +
0.059%*, # 5& BT 35 0.9353, 1] UL pasolpsso {5 H BB BT
[ S IEA G SE &, LB BE S H R A a) (4 38 K i3 o
Liu" ) 4518 J& KA B A 2 5RO Y35 R ol 40% , 76

KR RRNE R LR 2
ARG B — 2L

ARG, 5

IS

pX80/ P, S80

0
2009-1-1 2009-3-1

2009-5-1 2009%/—1 2009-9-1  2009-11-1
g

(a) 2009 4F 670 km i BEA62 80 1 5 Rg 45 80 /A 25 B L (i

15

=

=12t

&

B

T s ’ ; ; i i
2009-1-1 2009-3-1 2009-5-1 2009-9-1 2009-11-1

2009-7-1
R

(b) 2009 4 H B ]

150

~ 100
] — SN N
< o5 [

0
2009-1-1 2008-3-1

L
2009-5-1 2009-7-1 2009-9-1  2008-11-1

=R}

(c) 2009 4K FHTE 38 5L

pNSO /pSSO

9 0 ” 2 3 " 15
HEwE/d
(d) ARXAESI T
P4 52670 km N8O S0 BRI Z A B MU Ak
Fig. 4 Variation of the thermospheric density between

N80° and S80° during equinox and solstice at 670 km
in 2009

2.3 AEEEMREXRSEERITRE

& 5(a) . (b) 435278 560 km F1 670 km 75 2 [l i
1EE Z A E W], A ERIZ R R R R
B P M LRt AR Ak . QIR S BiTzR , 1 28 30 T A )
1o B IS AE A 2 R4 v () g bl BRI Z KA i 22
5t BEE LR TR 22 R B, SRR 40T
AT, PR s M g AL AR b IR R RE 2



—t

R 548 2019,37(6)

www.kjdb.org

109

SN AR R 2 R M bRk A 2 R AR
JE 2% S A T HG K, 326 13 80° BT , 3 3 W 1H] 560 km [
T, prsolpsso (H 535 13.2, T 670 km B2 HUAB AL M 3.65,
Wi Z [ AH 22 3452, 20 560 km B 3T 52 B 8

15

560 km(20065F)

Ol PsL

74:-———"‘/J.

’ 670 km (20095F)

0 ZJO 310 4.0 51(! 610 7]0 Bll)
HE/(°)
(a) E&

FEACEEROARX AR E , 2 EWI1E] 560 km BT, pasolpsso
fiK2£0.07, 1M 670 km B LUAE A 0.32, P 2 (0] FH 25
45152547, TRIREZR I 560 km o R S B0 H Bk B 2
BRI

1.0

P |
EV: 1 \. 670 km(20094F)
i‘ s
Ll
_'_______,_—l
560 km(20065)
0 20 30 40 50 60 70 80
GE/C°)
(b) &%

K5 560 km F1670 km 3 M & B A4 S WA R RIS L 23 #U2 KA B pa/ps 2B 1L

Fig. 5 Variation of the thermospheric density between the same latitude during solstice at 670 km and 560 km
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Variations of thermospheric density during equinox and solstice
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Abstract The thermospheric neutral density sees a strong variation during equinoxes and solstices due to the solar insolation variation.
The long—term continual data from Chinese Atmospheric Density Detector installed on the satellite are used to study this variation, The
main results of this study are that the thermospheric density has an obvious symmetry around March equinox and September equinox; the
thermosphere density has an obvious asymmetry around June solstice and December solstice; the variations have an obvious hemispheric
asymmetry in high latitude (around 80 degrees); the proportion of the atmospheric density is 3 ~3.6 times at the height of 670 km, 13 times
at the height of 560 km; the latitude and the altitude contribute to this asymmetry; the comparison of the measured data and the
NRLMSISEOO data shows that the NRLMSISEOO data cannot fully respond to the summer and winter hemisphere atmospheric density
variations.

Keywords Jure solstic and Devember solstice; atmospheric density; solar far ultraviolet radiation
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