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Table 1 Integrated water vapor content over part of stations in China(unit;cm)
i %4 1H 2 A 3 A 4 H 51 6 A 7H 8 A 9 H 10 A 11 H 12 H
b 0. 36 0.42 0. 64 1. 00 1.72 1.72 4.24 3.94 2. 37 1.35 0.75 0. 46
K 0.38 0.43 0.62 0.89 1. 39 1.39 3.41 3. 30 2.12 1.24 0.72 0.47
WK 0.24 0.27 0. 36 0.59 0.92 0.92 2.63 2.34 1.36 0.71 0.42 0. 30
I 0 0.31 33 0.42 0. 60 0.95 0.95 2.53 2,41 1.47 0.89 0.53 .36
5 MR S A 0.26 0. 30 0.38 0.53 0.89 0. 89 2. 44 2.21 1.28 0.73 0.45 0.32
b/E| 0.34 0.38 0.56 0.95 1.57 1.57 4.10 3.65 2.10 1.18 0.68 0. 44
K# 0. 30 0.33 0.47 0. 81 1.33 1.33 3.63 3.22 1. 84 1. 00 0.57 0.38
L /eaR 0.23 0.26 0.37 0.67 1.08 1.08 3.18 2.75 1. 60 0.78 0.41 0.28
IR 15 0.27 0.31 0.41 0.72 1.23 1.23 3.48 3.04 1.76 0. 90 0.50 0. 34
i 1.05 1. 20 1.55 2.10 2.84 2,84 5.48 5.08 3. 87 2. 46 1. 65 1.12
s 0. 94 1.07 1.45 2.00 2.71 2.71 5. 34 5.14 3. 64 2.38 1.51 1.02
o 1.17 1.33 1.83 2. 40 3. 14 3. 14 5. 47 5.37 4.01 2.65 1.70 1.17
&M 1. 89 2.19 2.78 3. 44 4. 36 4,36 5.51 5.49 4.77 3.56 2.52 1.91
BT 2.12 2.50 3.01 3.76 4,67 4.67 5.43 5.48 4.92 3.75 2.78 2.13
BN 1.78 2.13 2.78 3.59 4.51 4,51 5.42 5.45 4.69 3.48 2,28 1.68
e 1.42 1.65 2,27 2.99 3.87 3. 87 5.69 5.52 4,29 2.93 1. 86 1.35
bra) 0.51 0. 57 0. 81 1.21 1.87 1.87 4,48 4. 15 2.56 1.55 0. 94 0. 61
HE 0.56 0.63 0.87 1.27 1. 89 1.89 4,54 4,26 2.58 1.62 1.02 0. 66
FBIH 0.65 0.77 1.09 1.59 2.20 2. 20 4.76 4,50 3.07 1. 84 1.12 0.74
I 1.18 1.35 1.86 2.51 3.29 3.29 5.68 5.38 3.95 2.67 1.69 1.23
K 1.61 1.87 2.45 3.21 4.08 4,08 5.78 5.68 4.53 3.29 2.13 1.61
Il 2.27 2.81 3.52 4,47 5.37 5. 37 5.85 5.97 5.35 4,12 2.91 2.25
NITES 2,41 2.83 3.35 4.19 5.13 5.13 5.71 5.85 5.33 4. 30 3.23 2.50
R 3.08 3.32 3.65 4.19 4,87 4,87 5.15 5. 40 5.00 4.58 3.76 3.22
T 2.35 2.71 3.35 4.32 5. 30 5. 30 5.95 5.92 5.21 4. 24 3.11 2.33
T 2.86 3.33 3.96 4,86 5.70 5.70 5. 86 6.01 5.58 4.83 3.75 2.99
BN 1.50 1.65 2.08 2.81 3.71 3.71 5.23 4.93 4,32 3.25 2.28 1.68
TR AR 1.33 1.49 1.91 2.58 3.38 3.38 5.18 4,95 4.13 3.05 2.09 1.50
I 1.34 1.48 1.81 2.43 3.18 3.18 4.08 3.91 3.38 2.68 1. 90 1.38
B 1.03 1.08 1.24 1.64 2.41 2,41 3. 39 3.27 2.93 2.31 1.59 1.13
B it 0.13 0.14 0.17 0.28 0.52 0.52 1.15 1.13 0.92 0. 44 0.21 0.15
EAd 0.17 0.19 0. 26 0.47 0.83 0.83 1.73 1.76 1.44 0.69 0.31 0. 20
EH 0.13 0.14 0.19 0.29 0.48 0.48 1. 30 1.33 0.95 0. 36 0.19 0.14
74 22 0.75 .87 1.22 1.75 2,42 2,42 4. 41 4. 30 3.23 2.10 1.29 .85
22 0.42 0.46 0.65 0. 90 1.35 1.35 2.59 2.57 2.02 1.26 0.69 0.48
IR A 0. 24 0.22 0.28 0.35 0.56 0.56 1.19 1. 06 0.75 0.42 0.28 0.26
(i 0.30 0.33 0.46 0.69 1. 11 1.11 2.11 2.03 1.56 0.92 0.51 0.37
E) 0.22 .25 0.33 0. 50 0.83 0.83 1.54 1.47 1.24 0.70 0.34 .23
)| 0.39 0.42 0.57 0.74 1.14 1.14 2.67 2.65 1.79 1.04 0.65 0.47
I fm ok 5% 0. 46 0. 49 0.65 0. 86 1.16 1.16 1.98 1. 69 1.26 0.94 0.71 0.56
N 2.24 2.58 3.19 3. 60 4.35 4.35 4.92 4.99 4,62 3.61 2.91 2.28
AR 2.84 3.12 3. 48 4,14 5.01 5.01 5.29 5.62 5.16 4,72 3.87 3.11
B 2.21 2.75 3. 30 4.08 4. 94 4.94 5.32 5. 45 4. 99 4,04 2.90 2.19




% 6 39

EMEAE TR b i AR B R R A 5

765

ol 2 2R IRCT R R R BE S, 0 B4R T LLR
B o P TR 4 AR s i A B A 4 R R K
HWERAE RS E A mIE A RUE . R
35°N LA b A 80 e I XA K VR S R B AR T
357N DURE M DX A 5 ol H o4 o A PG A L 7 L Y
R PR 7R e A B 2 SR 23 il P R R AR

SEHRAE 10 em AR, o 7 v W 0 Ok 4 A
HARRE A 478 ems )R HFHB.AE.
T B A K PR R FE AT S KR 43 il A R 2 KR R
AR ARAE A5 em DL b, HoA iR R I O 0l KR 5
B ik 55. 43 em, BRI 10 4345,

55°N

45

35

25

1 0,10
7 [10,15)

[15,20) [25,35)

[20,25) ®[35,45)

®[45,55) |
@[55, +) |

15 T

70 80 90

BT 3R E R KR

100

110
A A (A7 em)

120

Fig. 1 Distribution of annual integrated atmospheric vapor

content over China(unit:cm)
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Fig. 2 The different fitting equations of annual integrated water vapor

content for all stations over China in April
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Table 2 Comparison of absolute error from

X2 4A£ERUBKRSEHREMNRAEMUSE

different fitting equations of water vapor content

for all of stations over China in April(unit: cm)

EgE| gt AwEUHA mkEHA ZREER
b 2 0.22 4.75 3.81 0.91
PN ] 0.53 27. 64 20. 80 0.12
BAME —1.01 —0.07 —0.06 —5.00
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Table 3 The optimal equations from January to December

A (2t _ LA _ &2y
PRfEZE/em  FRfEH/em  F/ME/em ARifEZE/em EBRAE/cm F/ME/em

1 y=—0.00032%40. 221x+0. 031 0.13 0.43 —0.50 0.11 0. 36 —0. 30
2 vy=0.1922x+0.073 0.09 0.49 —0.90 0.14 0. 36 —0.54
3 y=—0.003x%+0.2522—0.107 0. 20 0.55 —1.13 0.17 0. 44 —0. 60
4 y=0.190x+0.021 0.22 0.53 —1.01 0.91 0.12 —5.00
5 y=0.000922+0.16552+0. 1373 0.28 0.53 —0.94 0. 27 0.52 —1.14
6 y=0.0012%+0.1502+0. 367 0.33 0. 66 —0.85 0.33 0.74 —1.00
7 y=0.1722+0. 428 0.31 0.71 —0.94 1.55 6.05 0.99

8 y=0.00052>+0.157x+0. 4616 0.32 0. 66 —0.73 0. 32 0. 69 —0.73
9 y=0.182x+0. 144 0.33 0.59 —0.99 1.44 5.69 0.55

10 y=0.000322+0.1907x+0. 0448 0.24 0. 50 —0.70 0. 24 0. 50 —0.67
11 y=—0.0012%+0.1952+0. 041 0.16 0. 38 —0.59 0.15 0. 35 —0.50
12 y=0.170x+0. 123 0.12 0.33 —0.50 0.17 0.17 —1.03
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Fig. 3 The consistent fitting equation of annual

integrated water vapor content for

all stations over China
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Atmospheric Vapor Content over China and Its
Climatological Evaluation Method

Wang Bingzhong"”  Shen Yanbo”
Y (Chinese Academy of Meteorological Sciences, Beijing 100081)
2 (Center for Wind and Solar Energy Resources Assessment , CMA, Beijing 100081)

Abstract

Water vapor content in atmosphere is important for the calculation of surface solar radiation, so it is a
necessary parameter. At the same time, water vapor is a kind of climate resources which plays an impor-
tant role in climatology. In order to evaluate water vapor properly, the integrated water vapor of each sta-
tion is calculated based on the aerological climate standard data of the whole 124 aerological meteorological
stations in China from 1971 to 2000. The distribution of annual value indicates that water vapor content in
China increases with latitude except Tibetan Plateau. Using the data from China Surface Climate Standard
Monthly Database (1971—2000), the surface vapor pressure is revised by corresponding surface air pres-
sure, and then a consistent or monthly empirical formula which can be used throughout the country is ob-
tained. Root mean square error (RMSE) of fitting value from the empirical formula and observational val-
ue is 0. 25 cm. The affection of polynomial power on fitting value is discussed in depth and it can be seen
that the high power polynomial which makes good fitting correlation doesn’t mean the lowest RMSE. The
optimal fitting formula of revised surface vapor pressure (x) by surface air pressure and integrated water
vapor content (y) is; y=0.185x+0.093. The greatest advantage of this formula is that it can be used all
over the country, no matter highland or lowland, in the north or in the south. Therefore, it can be consid-

ered much more close to the practical situation.

Key words: water vapor content; surface vapor pressure; barometer reduction; climatological evaluation

methods



