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Abstract Based on the NCEP/NCAR reanalysis monthly data and daily precipitation data for the 20 stations in the east of the south-
western China from 1959 to 2006, the characteristics of moisture transport associated with drought/flood in summer over the east of the
southwestern China have been analyzed. The results show that there are two main water vapor paths directed to the area of the east of
the southwestern China. One comes initially from the Tibetan Plateau and then turns toward the Bay of Bengal and reaches the east of
the southwestern China through Burma and Yunnan province. The other comes from the south of the Bay of Bengal with the strong va-
por transport band directed to the Indo-China Peninsula and the South China Sea merging with crossing equator vapor therein. The
moisture turning north from south of Western Pacific Subtropical High (WPSH) contributes also to the east of the southwestern Chi-
na. The intensity of the Indian Ocean Vapor Path (IOVP) is the strongest, and the one of the Pacific Ocean Path is the weakest associ-
ated with vapor transport in the east of the southwestern China. The intensity of the Tibetan Plateau Southern Side Path is far less than
that of the IOVP in the Indian Ocean monsoon area. Over the Eastern Asian monsoon area the meridional moisture transport is stronger
than the zonal one, whereas the zonal vapor transport is stronger than the meridional one over the Indian Ocean area. The summer rain-
fall in the east of the southwestern China is connected closely with changes in the zonal moisture transport, but there is no obvious rela-
tionship between this rainfall and changes in the meridional one. The precipitation over the east of the southwestern China is more prone
to flood in case the water vapor transport of the southern IOVP is weak when the strong moisture transport of by the northern Indian
and the eastern Asian monsoon result in the transport direction becoming more longitudinal over the Indian monsoon zone while becom-
ing more latitudinal over the eastern Asian area, which causes the whole water vapor transport band tend to be more western, and con-
versely it tends to drought. Over the area the east of the southwestern China thereare a net outcome in summer. and it is a weak water
source with the most income entering through its southern border. In drought years the vapor flowing out is more dramatic than normal
whereas in flood years there is weak net outcome. There is closely relationship of the vapor transport intensity with the 500 hPa and
SST patterns.

Key words The east of the southwestern China, Drought/flood in summer, Moisture transport, Moisture path
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Table 1 List of the 20 observation stations in the east of the southwestern China
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Fig. 1 Precipitation index series in summer in the
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east of the southwestern China from 1959 to 2006
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Table 2 Mean values (unit: kg/(m + s)) for the moisture

paths and their correlation coefficients with the rainfall

indexes in the east of the southwestern China during summer

KR TE T kg/(m - s) PS4
1+ 5L T 003 52.9 0.48*
EJ R ¥ B E 255.5 —-0.44%
RV B 17. 4 0.35%
o L T S 102. 6 0.10
g 2 5w S JE 104. 1 0. 02

Vs FORAE BRI T 95 M
3 A KIE TE B A R L

Table 3 The correlation coefficients

between the five moisture paths

PR BUEVE KT b bk

i WEE EE EE Wl e
e J5 T ) 38 T 1.00 —-0.38* 0.34* 0.11 0.42"
B[ BE V3l i 1.00 —0.63* —0.20 —0.09
IR 3 1 —  1.00 0.34*  0.50"
o I TS 3 _— 1.00 0.27
rhg 2 B R T _— 1.00

T R RFERE T 952 MfEE.

( * means that the corresponding significance tested at the 95% confidence level)
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MV g i X AR A S 2 gL R 5L 907 A R i g N
TE B E R TE L KV R 3 TE K K R R Y LR
(RO T 54 15 I i O 38 10 A0 K- 9 38 38 1Y
IR 326 5 R AN A 559+ B RE T 0 O Y KT K
SO J3E A A i i BT A IR A B X S A O
srMrai R —2. MRAEE 5. RATIESE T Bk 3 A
18 PR 55 55 4F- 4% 5 AR 20 B B AT S5 R I AR D FY) P R
DXZR R B R K A D8 (3 5)» AR 5 R DL, — ik 43
244 e s 0003 YA - 3 K 3 R g 559D
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Fig. 4 Intensity changes of the vapor
transport paths Cunit: kg/(m « s))
(a. the southern side of the Tibetan Plateau,

b. the India Ocean, c . the Pacific)
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Table 4 Comparison of intensity changes between the vapor transport paths

T4 FRRILEE  EDEEEE OKPHEE UL 4 FRRNLEE  EEEEE O RPHEE
2006 31.9C-) 286.0(+) 8.6(-) 1998 102.6(+) 138.2(-) 116.1C+)
1972 31.5C-) 318.6(+) —88.8(-) 1980 55.7(+) 220.2C-) 154.1C+)
1966 66.5(+) 232.4C-) 49.0C+) 1993 65.9(+) 247.8C-) 47.9(+)
1961 49.3C-) 346.6(+) =5.5(-) 1984 37.9C-) 267.1C(+) —38.8(-)
1959 60.8C+) 246.2(-) 63.9(+) 1987 86.5(+) 239.5C-) 48.3(+)
1994 10.9C-) 308.7C(+) -1.9C-) 1982 66.4(+) 297.5(+) =20.9C-)
1997 46.4C-) 283.4(+) —65.9(-) 1999 56.2(+) 242.1C-) 14.5C-)
1990 39.2(-) 294.8(+) —-14.5C-) 1983 87.5(+) 194.9C-) 94.4(+)
1976 52.00(-) 235.4(-) 32.1(+) 2003 66.2(+) 200.8C ) 92.3(+)
-3 43.2(-) 283.6(+) —2.6(-) 1y 69.4(+) 227.6C-) 56.4(+)

VAR B+ 4 A A T 0 BT
(“+ ”or" = ”in bracket stands for the anomaly sign against the mean)

5 4% I I 5 5 AR XL A P T A DX AR R R e K AR

Table 5 Indexes of summer rainfall in the east of the southwestern China for the vapor transport paths in strong or weak years

il KA Ay (355 N D B K9 D fERCFY
FIEE WERAE 1998(247.5) 1962(153.3) 1960(120. 8) 1983(190. 8) 1987(194.7) 181.4
MEE RS 1994(82.9) 1975(117. 1D 1978(93.9) 1971¢97. D 2001(95.3) 97.3
EPEYE fWIRAE 1961(79. 8) 1972(63.0) 1974(166. 7) 1981(127.5) 1994(82.9) 104.0
i 3 1R 55 4F 1998(247.5) 1996(162. 8) 1988(114. 6) 1983(190. 8) 2003(186. 0) 180.3
PG S 1 1980(242. 1 1995(179. 0 1998(247.5) 1983(190. 8) 2003(186. 0) 209.1
3t 3 i 55 4F: 1972(63. 0) 2004(142.7) 1985(117.5) 1997(86. 7 2002(178.9) 117.8
F I U R X R ORI RE R A (2D, 5 REFFER R AR,

BT R GHEE) . dual W, Py R X R A R
PHES RIR 3 AN KRB IE A iR S R A YRR .
3.4 EFEEMRARBHKTKRE

N1 3k — 20 g3 B P R M XK B A K YRS
DL ASCH R T BB E M 9 AT RAEM 9 At 55
AR R KIS (R 6) . N3k 6 iR
. 19592006 4FF X1 55 . 7Y #g M X 7R 3 7K 3%
AR A R SR R R R P R AR 4 4
Z L MK PN AR T S0t 4 L b 20 5 R AR T
o VY R AR ER B RO 5 B R R —
K PR X 3 5l R HOBE (B 2b) i3t A 2R —
B TRAFBA XBUK PR B2 A B
TR 07 AR DU A 55 09 1 RN 5 1 SRR B 74 R ORI
B A 55 T B0 AR K PR A 5 5 AR 0
A0 FEAF I B A0 55 Tt AR O 55 5 B R T
BAR SR AES T 2 R AR Y L i A
AT 5 i X F 507 K R 9F AU ;L
15 BRI A KRR T 2 AR T ko A )
FHBC s A FRAF AT B0 i/ T b 5 i i
AR AR S R R T AL . d s Rl L, Y
1 B DX AR T B 2 4% 00 5 IR v 0 50 ) AR DX R e 52

F 6 T HAFRNL B AR A 30 AR X
IREW . (BRAT :10°kg/s)
Table 6 The moisture budget (unit;10°kg/s) in drought

and flood years for the whole area as well as each boundary

WS RBA maA duili KL
T4 113.4  333.3  588.0 3911 -23.0
JEPi4E 1665 512.7  538.9  190.8 1.9
LAY 1301 4235 598.0  315.3  —10.7

4 JKH & S H I I OR ORI O A

ik

T TET 14 4 A i S P Rt DR AR K PR A i L
T 5 B R AH PG R b X AR T R R K S 4 )
IR AL A 5% 28 B D) 5 26 18] K PR A e AL
P2 51 S 7Y R DX 7R A R K S R 4 K R
BN Az B R AT — ORI WK
TORY 2 U o TP A PR TS Tt A 5 T R
X AR PR 9 36 LA S [R) A 3 K Y i R B A
A5 A2 T ORI UL T TR OR A B i A7 AR S
AR AR B K K Pk i S B A 2. F
T _E AR ) 3 A4 T K 26 S IR R ER R A
T R AR AT R0 22 23 #
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Fig.5 Fields of the departure (a; —d;) at 500 hPa in summer/the correlation coefficients (a, —d;) between the vapor transport
for the vapour paths or the rainfall index and the 500 hPa height; the area passed the z-test at the 95% confidence
level is shaded. (a) the southern side of the Tibetan Plateau; (b) the India Ocean; (c¢) the Pacific and (d) the rainfall index
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Fig. 6 The same as Fig. 6 but for SST
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