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Abstract Based on the analysis of the difference among the actual atmospheric environment parameters and the
target-background radiation intensity, the monthly distribution characteristics of atmospheric transmissivity and
target-background contrast in east China sea area and northwest area at 3.9 pm and 9.2 pm are analyzed by the
MODTRAN mode. In order to study the comprehensive influence of actual atmosphere and aerosol on target-
background radiation transmission, a further research about the influence of aerosol effect on the distributions of
atmospheric transmissivity and target-background contrast at 3.9 pm and 9.2 pm is carried out combined local region
monthly average environmental parameters. The result shows that the atmospheric parameters of atmospheric
temperature and water vapor mixing ratio have influence on the distributions of atmospheric transmissivity and target-
background contrast. The target-background contrast in east China sea area is always lower than that in northwest
area. The target-background contrast at 3.9 pm is not only lower than that of 9.2 pm in the two areas, but also
suffers more aerosol attenuation. Therefore, the 9.2 pm is highly recommended as the working wavelength in the
target identification.
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Fig. 1 Comparison of profiles of monthly average (a) atmosphere pressure, (b) temperature and

(¢) water vapor mixing ratio of atmosphere in east China sea area with those of standard atmosphere
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Fig. 2 Comparison of profiles of monthly average (a) atmosphere pressure, (b) temperature and

(¢) water vapor mixing ratio of atmosphere in northwest region with those of standard atmosphere

XFECIE 1.2 AT LA E A P X S A A 35 28 5 X 80 25 S o S BULE THIE AU SEEL AR o
AR A 9 A BT R 22 L R 02 10 km BUTR B9 R SEEL AR 5 DA K R 5 R 13153 0% 22 LU 8K
WL . PRI A e BT R AN ] DX 52 B R 00 v 2 20 A1 S A2 i R A R 531 52 i ) BF 5

3 X EEETEER H bR AT AN S A
31 XMLEHEZE
XoF B BE B 5 0 9 R F SCHRC12-13 3R At it 3 20 5K L s B T 45
I, —1I; I,— I} (z)) I,— I} (z) || I} (1)
I, IV (7o) IV (7)) I} (7o)
K Co, WEPRTFRXF LR T, AU I BARE R T S ARk S . I, MHREARZE. L (c)ONH
PRAL IR R A S 52 L 1 (o) A ACERHE OB (9 1) (0 R S S 8, A S AR R H A 22 0] (1) 2 JRE JE 22 (Ar =7, —

exp(— Az /p), QY

Cy = exp(— Ar/pu) =

N Io_If( t) N — — 5 fihn N
e HMRTUAR . |~ 0 | AR R AT ECIE A C, 2R DU DR
b t
I} (z.)
Cob = — . 2
Cy=0C, I (c) exp(— Az /u) (2

3.2 BnEEESH
VIR 7 4 380530 AR - 8 R S 40l . “ITHE V=0.7 Ma , S5 & L =5.56 m( aﬁb?ﬁ%ﬁ
i, L=6.42 m), P EAE R=0.527 m""" . 4G CER 15 M Z 0GB LK A A2 5
R e, RS E I HUAALTR 2 HORDGIE &S R 4L UG Ty B ROR
€, =8.507 X 107" +1.129 X 10'A — 3.348 X 10*A% 4 4.518 X

0401002-3



ot % % i1

107947 —2.826 X 107 *A* +6.658 X 107 °A°, (3
MR ()L T LIS R B R 3.9 pm H1 9.2 pm AR R ST e, 43028 0.9904 Fil 0.9883, 2 W& T B fE #L
14 5% W) 53R ) A G T AL

A =

2LRsinf, 0°<C0<C90°

, €Y)
2LRsin @ — wR%cos 0, 90°<C0 < 180°

rh 0 S A R

0 8 R BT 10 A S 1) 52 0, B 5 SRR RSP O [l PR RAT L RAT RN 2 km, SERTE /AT RIS
TR A 8 21 A1 50 S ey T 9 G 2 - 558 B S A OR BA S5 . H T R B S S AR A SR L TR R I SR
BRI . 5 BB AR B Y ik AR

T, :Tb(1+0.164M2) : (5
Krf T Ty 40000 BARIREE RS IR BE . My AR RATI Skl B . ¥ T, R A Planck pREL, 15 3152 K 4R
SEEEL(TY N
2hc’e

A’ fexp [he/(KAT ) 1— 1}’ )
P A R e 5 AR o AOGHL K NIUIRE S WHG R 8 BT . MRAE (6) T LA B R
JE WA FINRL B T B 52 B2 A e B

MIE 3t R LUE . B bR 5 B 5 2 km sy BE A PR BE IR B U IR BE v A T 0 W e o B R % H T
A DX A 38 B, AR 7 DX A 5 BE R LU PG G b DX R BBl 9.2 pom ALY B ARFRSEBELE 3.9 pm 0K
1~2 MR,

Li(T)=

—~10 -
by @ —e— east China sea
3 2 ogl ——northwest
3] NIE --¢- standard
é [3) 6: o /\\ ™
TR Sttt = - E * o o B ® =P
S 4
=
:‘/ 2 | | | I | | | | |

1 2 3 4 5 6 7 8 9 10 11 12
Time /month

- & 144_(b) —o— east China sea
8%" 12 ——northwest
g <3 --¢- standard
G Y L0 s e el SV e e
N B —~ ; \_’_
o] = 08/

S ;s | | 1 Il | | | Il

Time /month

B3 PHdb AR XK MAsfE R T2 A BRS04 . (a) 3.9 pm; (b) 9.2 pm
Fig. 3 Monthly distributions of target radiance in east China sea atmosphere, northwest atmosphere and

standard atmosphere. (a) 3.9 pm; (b) 9.2 pm
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Fig. 4 Geometry diagram of target and background radiation
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Fig. 5 Monthly distributions of atmospheric transmissivity under standard atmosphere profile and atmosphere profiles

of east China sea and northwest regions. (a) 3.9 pm; (b) 9.2 pm
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Fig. 6 Monthly distributions of target-background contrast under standard atmosphere profile and atmosphere profiles
of east China sea and northwest regions. (a) 3.9 um; (b) 9.2 um
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Fig. 7 Monthly distributions of atmospheric transmissivity with aerosol considered in two areas. (a) 3.9 pm; (b) 9.2 pm
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Fig. 8 Monthly distributions of target-background contrast with aerosol considered in two areas. (a) 3.9 pm;(b) 9.2 um
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