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China and Their Difference
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Abstract Characteristics of the climatological mean summertime water vapor transports for 1971 - 2000 over the
monsoon region of eastern China and those over the arid and semi - arid regions of Northeast China and their differ-
ences are analyzed by using the daily data of the ERA-40 reanalysis. The results show that there are some obvious
differences between the summertime water vapor transports over the monsoon region of East China and those over
the arid and semi-arid regions of Northwest China. Since a large amount of water vapor is transported by the Asian
summer monsoon flow from the Bay of Bengal, the South China Sea, and the tropical western Pacific into the mon-
soon region of eastern China, the meridional water vapor transport fluxes are larger than the zonal water vapor
transport fluxes in the monsoon region of eastern China in summer. But influenced by the westerly zone over mid-

latitudes, the summertime zonal water vapor transport fluxes are larger than the meridional water vapor transport
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fluxes in the arid and semi-arid regions of Northwest China, and either zonal or meridional water vapor transport flu-

xes in the region are one order of magnitude smaller than those in the monsoon region of East China. Moreover, the

results show that the divergence of the summertime water vapor transport fluxes in the monsoon region of East Chi-

na depends on not only the moisture advection, but also the convergence or divergence of wind field over this region,

but it mainly depends on the moisture advection in the arid and semi-arid regions of Northwest China. Besides, the

results also show that the water balance in the monsoon region of eastern China is obviously different from that in

the arid and semi-arid regions of Northwest China.

Key words water vapor transport, flux, monsoon region, arid and semi-arid regions.
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Fig. 1 Climatological mean distribution of the summertime (Jun— Aug) water vapor transport flux vectors for 1971 = 2000 over China and

its surrounding areas. The data of moisture, wind field, and p; are from the daily four times data of the ERA-40 reanalysis (e. g., Uppala et

al., 2005)
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Fig. 2 Asin Fig. 1, except for the climatological mean distribution of the summertime (Jun— Aug) water vapor transport flux vectors for

1971 - 2000 in the arid and semi-arid regions of Northwest China
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Fig. 3 Climatological mean distribution of the summertime (Jun - Aug) zonal water vapor transport fluxes (kg+m™! +s71) for 1971 - 2000

over China and its surrounding areas, calculated by using the daily four times data of the ERA-40 reanalysis (e. g., Uppala et al., 2005). The

solid and dashed lines indicate eastward and westward transport fluxes, respectively

1971~2000 4R R F= (6~8 H) ZhmK
RAmkE A, B 3T RIES], BZFE—IE
AR i 1) K Pk aE i CRIV ) ZR A KPR 1) s
FNFINRLTE 28 B~ 8 BT E R v A pg— b
725 Rkl a0 400~450 kg-m ™' -s, T
AR s 73— IE A2 [ K PG O L F R
[ AR B e o 1 3 FAS S HAS IR Ik B2 e

Kkt oy 200 kg-m ' -s ' AT HAKIT . K
I R 8 2 AU DX 4 i R ik T iR 29 O 100 kg -
m s AN, PR YO TR DR £ 1A RN
Farakad i RV P R KT

SR AEFE VYA T 52— 5 XM S iy
X, RARIEREL K s il m A= /N CAnlE 4 fr
7D+ HUAH BB FG  A  2 JXL X 2 ) 7 3 126 3 2



6 9
No. 6

POORMEAT : FIEAR L U AR Rk S 2 57

HUANG Ronghui et al. Characteristics of the Summertime Water Vapor Transports over the Eastern . . .

1039

50°N

45°N ->

N

3 SON T T T
75°E 80°E 85°E

T T T T
90°E 95°E 100°E 105°E

E 4 [FE 3, EAPFEILTRE—ET 5K 1971~2000 45 754 1 26 10 7K 75 H ik 8 4 20 A

Fig. 4 As in Fig. 3, except for the climatological mean distribution of the summertime (Jun - Aug) zonal water vapor transport fluxes for

1971 - 2000 in the arid and semi-arid regions of Northwest China
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northward and southward transport fluxes, respectively
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Fig. 6 As in Fig. 4, except for the summertime (Jun - Aug) meridional water vapor transport fluxes. The solid and dashed lines indicate

northward and southward transport fluxes, respectively
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Fig. 7 The ratio of the summertime (Jun— Aug) meridional to zonal water vapor transport fluxes over China
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Fig. 8 Climatological mean distribution of the divergence of the summertime (Jun - Aug) water vapor transport fluxes over China and its

surrounding areas for 1971 = 2000 (units: mm/d). The solid and dashed lines indicate positive and negative values, respectively. The data of

moisture, wind field, and ps are from the ERA-40 reanalysis (e. g.. Uppala et al., 2005)
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Fig. 9 Climatolgoical mean distribution of the summertime (June — August) moisture advection in the atmosphere from surface to 100 hPa

over China and its surrounding areas for 1971 — 2000 (units; mm/d). The solid and dashed lines indicate positive and negative values, re-

spectively. The data of moisture, wind field, and ps are from the ERA-40 reanalysis (e. g., Uppala et al., 2005)
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Fig. 10 As in Fig. 8. except for the divergence of the summertime water vapor transport fluxes due to divergence of wind field
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