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The Analysis of Climate Characteristics of Water Vapor Distribution over
Northwest China with Water Vapor Field Retrieved from GMSS Satellite Data
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Abstract The water vapor in the atmosphere is essential to the precipitation, and the satellite remote sensing data
can be used to retrieve the atmospheric water vapor content in a higher temporal and spatial resolution way than that
obtained from radiosonde stations. Generally, the precipitation in the mountain areas of Northwest China increases
with altitude, but the water vapor content is low in the high elevation region because of the thin atmosphere column,
which make the total water vapor content in atmosphere inconsistent with the distribution of precipitation in complex
mountain areas. Therefore, the water vapor content in unit atmospheric column derived from satellite data can be
used to analyze the characteristics of water vapor and precipitation distribution.

Above all, the model of retrieving water vapor content of the whole atmospheric column combining radiosonde
stations with GMS5 satellite thermal infrared 1 and 2 split window, visible light and water vapor four channels has
been established, and the method how to calculate the water vapor content in unit atmospheric column in the tropo-
sphere based on the fact that water vapor mainly exists in the troposphere is proposed, and then the temporal and
spatial distributions of water vapor and precipitation in the eastern part of Northwest China are analyzed.

The results show that: (1) the maximal water vapor content is between 850 = 500 hPa over Northwest China;
(2) the water vapor content distribution in the whole atmospheric column is not only correlated with climate condi-
tion, terrain, and the type of surface cover, but also correlated with the thickness of atmospheric column; (3) the
distribution of water vapor content in unit atmospheric column may reflect the precipitation distribution and highlight

the distribution of terrain cloud to a certain extent, and it has instructive significance in retrieving precipitation with
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satellite data; (4) the better condition of cloud and liquid water in the eastern part of Northwest China is favorable

for artificially increasing precipitation (snow) , especially in spring and summer.

Key words satellite remote sensing, water vapor field, Northwest China, water vapor distribution, climate charac-

teristics
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Fig. 1  The scatter diagram of atmospheric water vapor retrieved

from satellite data and calculated with radiosonde station data

h TDELLAMr 346 EIE NS, o O A WEE
ER IR, Ty o TR KVREE S, FEARR
3781, BAHKREAEF 0. 70, Wi TIEH o=
0.0001 1y F %, HER(E F=1216, & KT
Fo—0.0001 (33777) =7. 054, T2 R ZEKKGHE
I EBIKIRA L BRiER2E R 5. 03, Hi i 4
WE 1 iR, SR, FERZKIRE B/, Y
I, ME B 2K IR i R, B 45 3w /)
HEEK ., R —3, ROEseR s
4 PR R R SKR S TRRIRTSRHE
4.1 SEES

#2002 47 6 H ~2003 4F 5 H BIAFEREK 5Pt
X AR 30 AR AEFE K & (1971~ 2000) 43 A1 M L 55 »
Bkt —a (E 2), A K22 0
30. 8%, 1A 2002 4F 6  ~2003 4F 5 A HBEK 54
BIREACIROUIEAFAL, AR 2002 4 6 H ~2003 4
5 A, FEASH] DL WOZ X ) ST R
4.2 KSKEEEZTHIHHIL
4.2.1 &AL HAFAIE

MOKIEIE B0 (B 3) 23 Br 2], P b X 4%
#B, 850~500 hPa JZ MK & & i T2 KR I 4
K. RAEE)ZAVRE REAE 2002 4F 6 J] ~2003 4F
5 HHARISEYIME S 13. 17 mm, Hi 850~500 hPa
JEKIE SRR 11,07 mm, HEEJZ/KIAN 84. 1%, 14
A X AR B2 KPR P i 55 D0l ) 9 4 v
IR S 5 E A M RRIEEH IS . E
4 Wi KRB BE B o A ARG A REGR

N 4
. 5
) / g
’ Q ;
- J/
;
J
;
/
/
o
40°N - ; =
- K r g
’ AT ’ . a
7 bl - . 'J
. P2 ~ ’,l 1'
A
.
(A . A y

35°N

-~ »
LR Y,
’ :'/‘/‘—\
\ s N 4
S
Y :
R Eg@ 500

'
105°E 110°E

95°E 100°E
2 PHAEIXARER 2002 4F 6 H ~2003 4F 5 J (S2£R) 1 30 4 (i
O F-H Rk i AL mm)

Fig. 2 The precipitation from Jun 2002 to May 2003 (solid
lines) and the 30-year average precipitation (dashed lines) over

the eastern part of Northwest China (units: mm )
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Fig. 3 The vertical profiles of annual average water vapor con-
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Fig. 6 The average atmospheric water vapor content retrieved
from GMS5 satellite data and precipitation (isoline, units: mm)

during Jun 2002 to May 2003
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Table 1 The seasonal variations of the water vapor content in
unit atmospheric column and precipitation over the eastern

part of Northwest China
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