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MR M AR R BGA0.97, BHRMER 0.015 g/ cm?, {EMBXHE K T B B A
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WATESE 3 XMBH, WRAHNHN 2.5%4, HETENMNEKE 1 km BE EMEIEREKX
SHMNEEE . BREREL HPKFEBRZ2EHNEESEHLTAELABK TS X
%, BATTUBRE 3K (4,,=3.2um, 1,=3.86 um)EHLUTHA :
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Fig.1 The transmissivity of radiation in region of 0.7 — 4.0 um

F1 3XEKERMBE LAXEEE
Table 1 The optical depth for three sets of waves on the two paths

B 7 A(um) 0.715 0.7465 0.872 0,941 3.20 3.86

Tz 0.610 0.555 0.415 1.238 1.723 0.321

BREAKS T, 0,074 0.0465 0,002 0871 1.552 0.222
THEEE %, 0.495 0.476 0.398 0355 0076 0.062
Vy=10km T other 0.041 0.033 0.015 0.011 0.133 0.037
ﬁ‘iﬁ%ﬁ;‘;ﬂl T3 0.109 0.074 0.034 0.854 1.577 0.237
72300 2K Ty 0.068 0.035 0.001 0.825 1.531 0.218
w=2l,7g/cm3 g - 0.038 0.036 0.031 0,027 0.009 0.006
Vy=10km T other 0,004 0.003 0,002 0,001 0.052 0.014
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7 (V=exp[-k(VWW] (3)

k(¥W=C,P,+C,(P-P,) (4)
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Table 2 Main parameters of the measuring installation

THERE 50 — 1000 T
bR BB 0.3%
b2 o 0.99+0.01
HEILE #25 mm
AL B @ 111 mm E#BYE, [ =450 mm
BB 5x5cm? L
5k Eatit TR 2.5—14,5 ym
JEIES PR 2.5% 4
Wiz 0.5 °
3 C bk 10 ~8 W/ cm 2
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T+TORH (12)
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W=exp ) ' T+T, T+T,
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wﬁ(%)(???) w (13)
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W,.=0.1w, L (g/ cm?) (14)
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Elsasser B A SR, 7E3RIRUHT IS4 Av BT SR AT r . |ATaTUE
L4 RRAF S HEER. 2FEELE/D T FEUGH Ay
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Fig.2 Relationship of water vapour absorptivity — Fig.3 Comparison between the calculated
with water vapour depth and measured of water vapour depth
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R, BERSEHEY
g =expl-(,~1 )~/ —17)] (17)
R EdR M "DRRFEI, M, FHBAE £3FHE T L=500m,

P=1040 hPa, BEFHIH —2TC f 30 T, HAMBES R 30% M 90%, fERES
HA1km A 15km 9 8 AT HEME R, EHER TR FREEEN TEEE

TKEELER Y. CH, M N,O, HES K
RISTER AT LA Z 88 A it. CH, #1N,O &
BB KR H (CHOA 1.6x 1075
N,O 50.28x 107, -
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Fig.4 Comparison between the corrective

L4 0.015 g/em?. HAMTEEFES, B calculated and measured of water vapour depth
{72 m - B O BT (RBIRBOR 1IHE, FHMEHRRA0.013g cm?,
KO HRAWEREEZFNET “BE ", WMAERN | KFEREERBENNEE
B (HRUAEMRRE), Lk LR RSN OEEN, RERTMEMRET
L, BREEREBLENARAANBEHEEYE, NBRBERALPENE, K
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BARIEA B h R AVER,
#3 HEREBEFHER
Table 3 The effect of additional attenvation factors

t(C) -2 30

RH (%) 90 30 90 30

Vi (km ) 15 1 15 1 15 o 15 1
T 0.677 0.677 0.370 0.370 2.26 2.26 1.24 1.24
T 0.024 0,024 0.013 0.013 0.080 0.080 0.044 0.044
T’ 0.104 0.276 0.078 0.250 0.359 0.531 0.152 0.324
T 0.033 0.192 0.031 0.190 0.052 0.211 0.037 0.196
e 0.508 0.508 0.691 0.691 0.104 0.104 0.289 0.289
7/ 0.485 0.479 0.668 0.659 0.083 0.082 0.270 0.266
A(%) 45 5.8 3.4 4.6 20.0 21.1 6.7 7.9

A=(F -5 | &
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AT ABE T HHEKRKER SRS ERE - MR, RELR G
FrE i GES, HERREMNB ENEZOFE-TIRE, ATEORXTIRE, &K
TIEZREPEET XRORE LR EMEE, FARBREEMENEE, LhKEE 54
A1 — 2K,
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RATRILLSMEIE R THE R IR B R BB, T4 I B A IB 40 1 R (o B
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J87 AE 5 7K B B SR R BRI AR A AR ALV RS SE A0 1) T TR B, FE AR AR IR I 3 o 25
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Infrared Remote Sensing of Atmospheric Water Vapour

Song Zhengfang Wei Heli Wu Xiaoqing
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences Anhui, Hefei)

Abstract Based on differential absorption method, remote sensing of atmospheric water
vapour is discussed in the paper. The water-vapour transmissivity is measured by a
spectral radiometer and the water vapour content is obtained by our calculation
program of infrared-radiation atmospheric transmissivity. The meteorological parameters
are observed simultaneously to determine the water vapour content in the path. The re-
sult shows that the calculated water vapour content agrees well with the measured
value. The correlation coefficient of regression equation is 0.97 and the RMS error is
0.015g/cm?. Lastly, the error sources and the way to improve remote sensing accuracy
are discussed and the necessity correcting the absorption of other molecule and the
extinction of aerosol is indicated.

Key words atmospheric water, infrared radiation, remote sensing



