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Abstract  Atmospheric density is a fundamental parameter for vehicle designing and flight controlling. In recent years,
many researchers have discovered that atmospheric densities in the upper mesosphere and lower thermosphere predicted
by the empirical model, such as USSA-76 and NRLMSISE-00, are larger than the measured values. On the other hand,
vehicle designing is tending to be more detailed, and engineers hope that the empirical models provide densities under
variable latitudes, day-night times and seasons. Based on that, the present work analyzesdependences of near-space
atmospheric density on latitude, solar local time and date, by using satellite observed data. Emphasizes are put on density
fluctuation patterns and amplitudes. The fluctuation patterns caused by latitude and date vary with altitude, and the
amplitudes are largest at 78 km and locally smallest at about 22 km and 92 km. The fluctuation amplitude caused by the

solar local time increases monotonically with altitude. Based on the temporal-spatialfluctuationlaw, we proposed the
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temporal-spatial fluctuation modelfor the near-space atmospheric density, which describes the density fluctuations with
latitude, local time and date. The present model describes the temporal-spatial fluctuations better than the existed
empirical models at variable altitudes. The confidence coefficient of the present model is much better than NRLMSISE-00
under the same error band. The modeling method in this work is reasonable, and the obtained model could be used in

near-space vehicle designing.
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YK F SCHR [38] A 1Az 22 5 R 5 7 VA R VTS X
Eb 3 Pl i 780 ) A AR 7R BT USSA-76, NRLMSISE-00
F RN AR FEARBECR N, 458 R 22 &,
EaRl
=p

P

‘<g (11)

BEAKC ) M, W B A5 %
R=M/N (12)

2, o™ p 53 ) 2 AR 2R T AL TR A

245 T B AR 3 A L BRI 80,
90, 100 km 75 B2, AN[AJ 5 2247 225K T 3 PB4t b
SABER £4s (1) 8 A5 5. MR LU H, ASCREAL T
B FEAEAN R & 2 AW 2 5 T USSA-76, NRLMSISE-
00 FE7Y. Z % 80 km, iR ZE 47 + 30% I}, USSA-76,
NRLMSISE-00 8 [ & A5 FE 735l 4 66.1%, 88.6%,
M IR 23 A5 7Y 1 AR B AT IE 99.0%. 90 km = JiE, R 7%
i £30% I, USSA-76, NRLMSISE-00 #5578 () &' 455 i
535k 68.3%, 76.5%, 1A SR 1) A5 5 ml ik
98.7%. 100 km 75 &, & 2417 £30% I, USSA-76,
NRLMSISE-00 #2 [1) A5 B 530k 73.0%, 75.4%,

#2 = 80,90,100 km, 3 FIASIRE, FEREFEKT,
%tk SABER BB EEE
Table 2  Altitudes 80, 90, 100 km, under different error bands,

confidence coefficients of the three atmospheric models

compared to SABER data
Altitude/km Error band +30% +50% +80%
80 USSA-76 66.1% 85.2% 96.5%
80 NRLMSISE-00 88.6% 98.9% 99.9%
80 present model 99.0% 99.9% 99.99%
90 USSA-76 68.3% 92.1% 99.1%
90 NRLMSISE-00 76.5% 95.9% 99.7%
90 present model 98.7% 99.9% 99.98%
100 USSA-76 73.0% 87.7% 95.2%
100 NRLMSISE-00 75.4% 90.8% 97.7%
100 present model 93.2% 98.5% 99.7%

111 25 B 1) AR B TTIA 93.2%.

FEAN R ZE 4 T, A SO AT L 28 SR R 2 4
B EAS R, BB (8) I = Psh B gEAR
U A IR KU LI I s . HAB AR LA
bt IS PR R AN 18 T R AN R DR R K A2
PR, 187 18 T ANTFI DR 3 2 1) A T AR 11 1. B
MBI N A EANEBAEAR R, 2 P Y
A, PR T RS

5 ZHig

ASCR) BRI, WFST T 14~108 km 55
FEVE R R A R L . Mg . H AR
. LEWFSE I i B VO B N, YR &3 50 8 11 5% i)
KT M7 5 (R 540 E 40 km LUF, HJ7 I8F 5 |62 1) 2%
JERB T34/ T 1%, & T 40 km B, HbJ7 B 512 1)
S AR AN FSE i e S e s . RE AN I 5 S 1)
B AR P AE 78 ke P Tk fge AR & P %
(RIS T 23 SRy AN DK, BT 75~90 km 3 B X IR 2L
X35k 7E 75~90 km 5 B2, B IX P38 B d K, T 4
JEE V- 380 5 8 e A1 LA v B, AR B P 3 B B K,
VRS OE S HNNEE IO R - ip A T PN ERER N
25 RN H U EE 2545 5%, KT 90 km B, 1 H 5 1)
LS 26 PE ARG M AOK, 5T 90 km I, HH 5|
FEC TR 1 b PR B9 AR A R AR

PR 2 FE AR AR, AR SCERH T R0 B2 IR I
TR, 18T R RERELE B M7 IR
ACHEE. 5 DAE LI A L, I 2P s Y g
U MR IR AN R] v 5T 35 BB 26 5 . b g By R H 35117
AR AR, AHHE USSA-76 A NRLMSISE-00 #5714, 7F
AR 22N, I BP0 B A5 R B R Ty 3%
ZEalt A £30% B, B PLENELALLE 80, 90, 100 km
T B IR A FEIK 99.0%, 98.7%, 93.2%, i WA 7Y fiE
AR LT M Jsz e 2% JEE Fy o) 2 AR AL A

AR SCHIEFEIE N T 5o W 3 2 1) K% B FL b 4%
PR, SO @R R G B, AL 45 S I
A2 ) e 7R AT A B A S B L

B

ASSCAF I TIMED/SABER ##i K [ 3% [F TIMED
THRIEEE .0 MDC) B2 248 (SDS) ' SABER
4 KA UL http://saber.gats-inc.com.
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