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Table 1 Summary of the basic information

for the 32 GNIP stations in China
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£33k 40.67 109.85 1067 38 1986 ~1992
K% 43.90 125.22 237 14 1999 ~ 2001
K 28.20 113.07 37 29 1988 ~ 1992
R 30.67 104.02 506 52 1986~ 1998

TR 29.62  106.60 192 4 1992
a5 26.08 119.28 16 37 1986 ~1992
7 23.13  113.32 7 21 1986~ 1989
LGN 25.07 110.08 170 48 1983 ~1990
G| 26.58 106.72 1071 30 1988 ~1992
P R 45.68 126.62 172 29 1986~ 1997
I 20.03 11035 15 37 1988 ~2000
Al 3713 79.93 1375 27 1988 ~1992
TS 2232 11417 66 278 1961 ~2015
el 41.13 121.10 66 10 1987~ 1989
L] 25.02  102.68 1892 86 1986 ~2003
22 ) 36.05 103.88 1517 28 1985~ 1999
HL e 29.70  91.13 3649 34 1986~ 1992
1M 2435 109.40 97 28 1988 ~1992
S 32.18 118.18 26 33 1987 ~1992
I 35.53  106.70 1570 6 2003 ~ 2004
FFEIR 47.38  123.92 147 28 1988 ~1992
HEIE 38.03 114.42 80 87 1985 ~2003
KJE 37.78 112.55 778 14 1986~ 1988
Kt 39.10  117.17 3 40 1988 ~2001
X 30.62 114.13 23 27 1986~ 1998
LERF 4378 87.62 918 68 1986 ~2003
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54 2770 106.88 844 37 1986 ~1992
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Spatial distribution of mean summer half year vertical-integrated composite water vapor flux during 1961 ~ 2015 ( unit :

A1

Fig. 1
kg/m/s) for zonal water vapor flux (a), meridional water vapor flux (b) and water vapor flux vectors (c). The solid arrows
indicate water vapor transport from west to east or from south to north, which are the positive directions, while the dotted

arrow implies the opposite directions of water vapor transport
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Table 2 The multi-year monthly average and mean square error
of the intensity of water vapor transfer from 4 vapor inflow

corridors in the summer half year during 1961 ~2015

PRI T FHE (kg/m/s) ¥1705 2% (kg/m/s)
PR (SW) 215.96 94.20
R (SCS) 170.64 57.92
K (SE) 198.90 67.25
PEL (NW) 57.10 20.58
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Fig. 2 Spatial distribution of correlation coefficients between monthly precipitation amount at 32 stations and the monthly intensity of
water vapor transfer from 4 vapor inflow corridors in the summer half year in China. The columns denote the values of the correlation

coefficient which are statistically significant(p<0.05), and the blue circles indicate non-significant relationships(p>0. 05)
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Fig. 3 Spatial distribution of correlation coefficients between monthly 80 in precipitation at 32 stations and

the monthly intensity of water vapor transfer from 4 vapor inflow corridors in the summer half year in China
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Table 3  Classification basis and station information in different categories

25 il 25, R(8"%0-0Q)¢y  R(8%0-0)ss R(8"0-0)g R(8%0-0Q)yy F1WE(%)  R(8"0-T) R(8"0-P)

HRIE -0.42 0.29 0.71 -0.41 -0.42

HM -0.40 0.20" -0.26 -0.42 -0.51

[LiE73 -0.21" 0.33 0.94 -0.28" -0.38

R -0.49 0.49 -3.74 -0.35 -0.63

Kb -0.39 0.56 -1.68 -0.61 0.07*

I-1 9% -0.41 0.57 -2.71 -0.55 -0.34
I -0.43 0.60 -1.79 -0.61 -0.32"

N -0.43 0.45 -2.52 -0.72 0.15*

B 1 -0.54 0.42 -1.79 -0.29 -0.56

i -0.45 0.61 -3.16 -0.75 -0.24"

i -0.41 0.42 -2.00 -0.59 -0.43

W& -0.37 -0.20" 0.11" -0.14 -0.34" -0.44

M -0.72 -0.36 0.32* -1.52 -0.59 -0.57

-2 rivid -0.57 -0.31" 0.27" -0.73 -0.53 -0.35"
I -0.41" -0.37" 0.29" -1.20 -0.42* -0.36"

0 -0.67 -0.28* 0.21" -2.61 -0.63 -0.06"
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60 IN PRECIPITATION AND WATER VAPOR TRANSFER
IN THE SUMMER HALF YEAR IN CHINA

2

Zhou Hui'?, Zhang Xinping'*>, Yao Tianci"*, Luo Zidong'*, Hua Mingquan'?, Sun Huihui"
(1. College of Resources and Environmental Sciences, Hunan Normal University, Changsha 410081, Hunan;

2. Key Laboratory of Geospatial Big Data Mining and Application, Hunan Province, Hunan Normal University, Changsha 410081, Hunan)

Abstract

Based on the monthly 80 in precipitation provided by GNIP at 32 stations, the monthly mean reanalysis
dataset from NCEP/NCAR offered by NOAA, as well as the monthly precipitation data observed at corresponding
stations in the summer half year( from April to September) during 1961 ~ 2015 in China, this study analyzes the
correlations between the precipitation amount, the 80 in precipitation at every station and the intensity of water
vapor transfer (Q) from 4 vapor inflow corridors in the summer half year in China, discusses and compares the
relationships between §'°0 at 6 representative stations and the proportions of water vapor transfer of different wind
directions at corresponding grid. The results suggest that 80 value in precipitation can explicitly indicate the

changes of vapor inflow corridors and the water vapor transfer compared with the precipitation amount in stations. In

particular, the number of stations which have significant correlations between §°0 and Q of southwest corridor are
the most with 18 stations in total, which account for 56. 3% of all stations. These stations mainly centralize in north

China, along the Changjiang River and areas south of it. The stations controlled by southeast corridor are largely in
areas south of the Changjiang River. There are 5 stations whose correlations between 80 and Q of northwest corridor

pass the reliability testing by 0. 05. Only 4 stations that their §°0 in precipitation are closely related to the Q of
South China Sea corridor. The water vapor transfer of different direction has distinct impact on the 80 value in
precipitation. On average , there will be 0.22%o increase in 80 per 1% increase in the proportions of west wind
water vapor transfer at Lhasa Station, which is higher than Kunming Station (0. 10%o ) and Wuhan Station (0. 09%o ) .
While each 1% increase in the proportions of south wind water vapor transfer, there will be 0. 15%0 decrease at
Wuhan Station and 0. 16%o at Lhasa Station in 80, respectively, both of them are higher than Kunming Station
(0.09%o0) . The 80 in precipitation at Tianjin and Fuzhou stations are merely closely related to the proportions of
south and east wind water vapor transfer, the correlation coefficients are —0. 57 and —0. 58, respectively. Whereas
it is absent of statistically significant correlation between 80 and the proportions of meridional or zonal water vapor

transfer at Lanzhou Station.

Key words: summer half year(from April to September) ; precipitation; oxygen stable isotopes; vapor inflow

corridor; water vapor transfer



