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Table 1 Statistical characteristics of atmospheric density at 38°N, 90°E in January
N\

FE/km PR/ (kg eomTY)  WEARMEZE/ (kg m YY) CRXIEEEMIRT USTE i/ % ?ﬁfﬁ’r}%‘{%ﬁﬁ\b}% Ao
20 0.08525 0.001968 -4.118 4
25 0.0381 0.000926 5 -4.934 o 2.312
30 0.01731 0.0005393 -5.9 @ 2.93
35 0.008003 0.000293 1 3.463
40 0.003 826 0.000168 8 4.224
45 0.001921 8.461 x10 3 4.304
50 0.001008 4.928 x10 73 4.799
55 0.0005433 3.343 x10 °° 5.886
60 0.000284 5 2.015x10 3 6.508
65 0.0001414 1.059 x10°° 6.487
70 6.53 x107° 4.467 x10°° 5.393
75 2.935x10°° 2.663 x10 ¢ 6.672
80 1.329 x 10 3 1. @
85 5.984 x10 ¢ 6. \9H5
90 2.707 x 10 2. + 325
95 1.249 x10°° -10.23 O 9.788
100 5.39x10 7 W -3.652 s 13.43
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Table 2 S@tl characteristics of atmospherlc dens1ty at 3 / 90°E in August

ki JFIQM@H FEARE/ (kg m ) ?fqﬁﬂ@gﬁ’s Wi2/% W RHE 2 AR USTE F 4 I
20 0.00127 006 1.428
25 041 36 0.0003903 @ 3.187 0.9739
30 @ 0.01909 0.0001835 3.682 0.9969
35 0.008991 8.957 x10 73 @ 6.23 1.058
40 0.004 309 5.80 0 O 7.835 1.452
45 0.002152 3.31 \@ 9.461 1.685
50 0.001 126 o3 9.659 1.847
55 0.000 605 6 x10 73 6.626 02
60 0.000323 4 .916 x10 ~° 4.442 32293
65 0.000 164 5 @ 6.453 x10 ¢ 0.7688 @ 954
70 8.006 x 10~ 3.916 x 10 ° -3.329 O 4.728
75 3. 724><16) 1.984 x10 ¢ -6.714 4.971
80 1.061 x10 ¢ -11.9 5.746
85 -6 6.488 x10 7 -19.2 7.894
90 2.0 ~° 3.082 x10 77 -20.5 9.038
95 @ 7156 x 10 6 1.457 x10 7 ~16/ O 10.48
100 4.922x1077 7.302 x10 ~* P 13.05
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Fig.1 Longitudinal variations of avertandard deviations of atmospheric density at 38°N
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Table 3 Simulation data of atmosph&&i};-d{n ity along supposed flight trace at 38°N in August
£,
B e T %ﬂﬁ AR FHEE AR OB R, UST GRIERIE . R
cey U (e ) (kg+m™") (kg-m™) <kg-m‘3%(<\\ i 2%/ %
1 90 20 0.095 \) 00127 0.000194 6 0.09533 0.0 AN 7.225
2 85 35.56 @ 8.674 x10°%  0.000 125 0.008 429 0.0 8.151
3 30 50.22 o 0 1.941 x107°  —1.411 x107° 0.001 082 (W] 8.207
4 75 64 188 4 6.354x107% -1.692x10"°° 0.000 186 200018 6 0.373
5 70 76,89 7><10 -3 1.615x10°°  1.123x10°° 2.829 x 10 2.999 x107°  -5.661
6 65 344 x10 ¢ 3.336 x10°7  -2.023 x10 "’ 3. 6 4.162x10°°% -24.53
7 60 4.997 x10 7 7.820 x10 % 1.066 x 107 6.0 07 5.594 x10 7 8.397
8 55 5.058 x10 7 7.763 x10 % 1.373 x10 7 W x10-7 5.594 x10 7 14.97
9 50 0 5.028 x10 7 7.943 x10 % 1.045 ><10 073 x 1077 5.594 x10 7 8.557
10 45 100 4.943 x10 77 7.739 x 10 °* 1. 5.987 x 107 5.594 x10 7 7.032
11 40 100 5.019 x10 7 8.076 x 10 ® 1. 4@ 5.164 x10 77 5.594x10°7 -7.684
12 35 100 5.012 x10 77 7.309 x 10 °* 0 5.756 x10 7 5.594 x 107 2.898
13 30 100 4.936 x10 7 8.246 x 10 8 3><10 ? 4.979 x 107 5.594x10°7 -11
14 25 100 4.927 x10 77 6.966 \ 2191 x10 78 5.246 x10 77 5.594x10°7  -6.215
15 20 100 4.864 x10 7 7.37 v L104 x 10710 4.868 x 107 5.594x10°7 -12.98
16 15 100 4.889 x10 7 5%}& .052 %1078 5.794 x10 7 5.594 x10 7 3.583
17 10 100 4.864 %10~ 7% x107% -3.041 x10~° 4.834 x1077 5.594x1077 -13.59
18 5 100 4.910 ) 274><10 8 5.459 x 10 °* 5.456 x10 7 5.594x10°7  -2.464
19 0 100 4. 7.715x10°%  -3.546 x10 % 4.529 x10 7 5.594x10°7 -19.03
20 355 100 4.8 7.358 x10°%  —7.477 x107°8 4.126 x10 7 5.594x10°7 -26.24
21 350 100 Q x 1077 8.645 x10 "% -9.498 x10~® 3.889 x 1077 5.594 x10°7 -30.48
22 345 100 .@3“0*7 8.262x10°% -9.750 x10~® 3.878 x 107 5.594 x10°7 -30.68
23 340 4.899 x 10 8.115x10°%  4.824x10® 5.381 x1077 5.594x10°7  -3.8
24 335 4.880 x 107 8.184 x10°* 1.240 x10~° 4.892 x10°7 5.594 x10°7 -12.54
25 330 5.026 x10 7 8.033 x10°* -1.913 x10"® 4.835 %1077 5.594x10°7 -13.57
26 325 0 4.969 x 107 7.662x10°% -6.842 %1078 4.285 %1077 5.594x10°7 -23.4
27 320 100 4.883 x10 7 7.899 x10°% -4.075 %1078 4.475 x10°7 5.594x10°7 =20
28 315 89.7 2.973 x10°° 3.369 x10°7  2.661 x10 7’ 3.239 x10 ~° 3.611 x10°° -10.31
29 310 78.18 2.239 x10°° 1.412x107% —1.841x10"° 2.055 x10°° 2.458 x107° -16.41
30 305 65.45 0.000155 1 6.633 x10°°% -9.634 x10"°° 0.0001454 0.000 154 ~5.547
31 300 51.52 0.000929 1 1.755x107°  -3.237 x10°° 0.0009258 0.000 8547 8.327
32 295 36.36 0.007313 7.660 x10 > —7.940 x10 ~° 0.007233 0.006 886 5.037
33 290 20 0.09251 0.001 049 —-0.0001742 0.09233 0.08891 3.851
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Characteristics of atmospheric density at 38°N in n@@
space and its modeling technique o
@HENG Xuan'’

XTAO Cunying"*, HU Xiong', YANG Junfeng', YAN Zhaoai''*, LIU
(1. National Space Science Center, Chinese Academy of Sciences, Be 90, China;
2. University of Chinese Academy of Sciences, Beijin 00 €hina)
plex. Its spatial and temporal changes

/SABER atmospheric density data, the cli-

Abstract: The environment of near space atmosphere is v,

are hard to be characterized and modeled. With 11 years o
mate means and standard deviations at 38°N in 20 were obtained by the method of global gridding
and mathematical statistics. Quantitative resu tedy to represent and analyze the chara@cs of static
slow climate changes and dynamic transient eric disturbances. The results show @ atmospheric
density at 38°N varies remarkably wit C& seasons and longitude. A modelin
the atmospheric density in near \ represented as the sum of the cli
el \was established for the atmospheric r

tions were taken and comz@b ith the lidar-observed density data, WB

ble. @
Keywords@?pce; atmospheric density; aircraft@@ion; modeling

0il was set up, where

s and atmospheric dis-

turbances. A self-regression o isturbances. Model simula-

at the modeling method is feasi-

o

A S
& @
R

Received: 2016-09-13; Accepted: 2016-12-09 ; Published online: 2016-12-20 12.00
URL: www. cnki. net/kems/detail/11.2625. V.20161220. 1200. 001. html
Foundation item: National Key R&D Program of China (2016 YFB0501503)

* Corresponding author. E-mail: xiaocy@ nssc. ac. cn





