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Abgstract  The atmospheric hydrological cycle over the Yangtze River basn during summer
monsoon period is examined usng the NCEP/ NCAR reanalyss. The primary focusis the linkage
between the interannual variability of the moisture convergence in Yangtze River and the large
scale water vapor transport and circulation fields. The southwest wind over the basnis strongest
during June to July. The meridional water vapor transport makes convergence over the river in
May to August , and divergence over it in Sgptember ; and the zonal water vapor transport makes
divergence over the river in May to July , and convergence over it in August to September. During
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the period when the summer monsoon is comparatively weaker over the east of China, such as
May , August and September , the interannual variation of the water vapor budget over theriveris
significantly affected by the variation of the south wind across the south boundary. While the
Yangtze River is unusually wet, an anomalous low-pressure is established over the east of
Qinghai- Tibet plateau for the three months, and an anomalous anti-cyclonic circulation
accompanied with a podtive air pressure anomaly is established over Indo-China Peninsula as well
asits eastern ocean in August and September. These two anomalous circulations all increase the
water vapor input through the south boundary. But during the period when the summer monsoon
is comparatively stronger over the east of China, such asJune and July, the water vapor output
by the south wind across the north boundary is evidently increased , and becomes the most vital
path for the interannual variation of the water vapor budget over the river. While the river is
unusually wet , an anomalous cyclonic circulation accompanied with a negative pressure anomaly is
established in June over the Yellow Sea and the East China Seain mid-latitude, and an anomalous
anti-cyclonic circulation accompanied with a positive air pressure anomaly is established in July
over the region around the outer Xinganling mountain in mid and high latitude. These two
different anomalous circulations all decrease the water vapor output through the north boundary.
Keywords Yangtze River basn, Water vapor cycle, Summer monsoon, Interannual variability ,
Anomalous circulation
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Fig. 2 The longterm mean vertically integrated horizontal moisture flux (kg- m™* - s°*) and the 586 , 588 contours
(gpdm) of the 500 hPa geopotential height field for (2) (e) May to September over the Asia Monsoon area during
1958 2001, and (f) the long-term mean annua cycle of zonal (Bgt_x) and meridional (Bgt_y) water vapor
budgets and the moisture fluxes through the west (Trw) , east (Tre) , south (Trs)
and north (Trn) boundaries (1.0 x 10" kg - day ')

Regions where the meridional water vapor transport exceeds 100 kg- m-* - s* ! are shadedin (a) () ;

In (@) , the thick solid curvein Chinaisthe Yangtze River basn outline, and the thin solid rectangle box

i's the approximate outline of the Yangtze River basn.
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Fig. 3 The regresson map of (a) the verticaly
integrated horizontal moisture flux (kg - m™* - s'1%)
and 500 hPa geopotential height field (gpdm) based on
the moisture convergence index for the Yangtze River
basn, the vertical cross sections of the regresson map
of moisture flux of the (b) west, (c) east, (d) south
and (e) north boundaries, and the (f) interannual
anomalies of moisture convergence (MC) (kg - s')
for the Yangtze River basn and the moisture input
fluxes (kg - s™') of different senstive paths whose
water vapor fluxes show strong postive correlations
with the total moisture budget of the River. The
senstive pathsinclude south (Rs) and east (Re) routes
The moisture flux is draw only when the regresson is 90 %
statistically sgnificant in (a). Andin (b) (f), the 90 %
statistically sgnificant areas are shaded as the color bar, the
dark histogram connected to the abscissa denotes the surface
air pressure (hPa) , the south and west wind anomdies are
positive, and the north and east wind anomalies are negative.
In (f) , the three horizontal lines represent the standards when
the total moisture budgets equal to + 1. @ and zero
separately , the left coordinateis corresponding to MC and Re,
and the right coordinate is corregponding to Rs. The linear
trends of al the elements in the pictures and the regresson
process have been subtracted.

( 1).
6 ( 4,
, 150°E ,
500 hPa ,
( 4a).

3 1958 2001 5 ' 850
(+1.00) (a) hPa (
(kg- m* - s') 500 hPa () de) | 900 400 hPa
(gpdm) ( ) ( ) 500hPa ( 40 ; ,

586 (gpdm) : 800 hPa
() () (& (o ,
(1.0x10°°m- s') ;(f)
(MOQ) (kg- s ), '
(kg- s1), 103°E ,

(R9 27.5°N 700 hPa (Re) 500 hPa

(@) 0.1 ;(b) (e (
0.1 i ,

(hPa) 4a) , :

i

() )



1676

(ChineseJ. Geophys.) 51

4 3, 6 .
550 hPa (Rw)
32°N (900 400 hPa) (Re)
104°E (Rn)
f) Rw Re ,MC Rn

Fg. 4 Asin Hg. 3 except for June, and the senstive paths
include west (Rw) , east (Re) and north (Rn) routes
The |eft coordinate is corresponding to Rw and Re, and the

right coordinate is corresponding to MC and Rnin (f) .

550 hPa ( 4b).
( 4a), ,

4b ,4c ,4e 4f ,

.1958 2001 , 6
1962 1964 1968 1973 1974 1998
6 , 3
, 4
;6 1960 1961
1966 1984 1988 1993 2001 7 ,
4 .
3
4.3 7
7 ( 2c,2), 27°N
i (20°N  30°N)
, 7
( 1).
5 , 7
, 30°N
( 5a), 500 hPa
(82.5°E 140°E,45°N 65°N)
) ( 5e),
10E 109.5°E 650 hPa,
, ; 111°E
890 hPa , 920 hPa
32.5°N  34°N
930 600 hPa 900 hPa

( 50.



1677

6
( 5a),
600 hPa ( 5b);
, 350 hPa
( 5d). ,
, 500 hPa ,
850 hPa,
900 hPa
( 5c).500 hPa 20°N
( 5a).
|7 H
200N i
5f , 1958 2001 ,
7 1958 1963 1969 1970
1977 1996 1997 1998 1999 9 ,
6 1
7 ;
5 3, 70 1959 1961 1962 1971 1985 1990 1992
2000 2001 9 ,
27.5°N (27.5°N  30°N) 8 8
600 hPa (Rw) (32.5°N  34°N) 7
930 600 hPa (Re) (109E 117°E) 44 8
500 hPa (R9) (10¥E 109.5°E) 8 ( 2d 20 31N
650 hPa 111°E 890 hPa (Rn) T
(f) Rw Re Rn MC Rs ! ' '

Fig. 5 Asin Fig. 3 except for July, and the senstive
pathsinclude west (Rw) , east (Re) , south (Rs) )
and north (Rn) routes )
The le&ft coordinate is corresponding to Rw, Re, Rn and MC, . ,

and the right coordinate is corresponding to Rsin (f) .

’ l ] )



1678 (ChineseJ. Geophys.) 51
6 y )
( 1).
6 , 8 ,
(95°E 16C°E,0® 35°N)
, 500 hPa
850 hPa
( 8a).
10°N  15°N ,
400 hPa
, 900 hPa( 6d) ;
, 28°N 870 750
hPa ( 60).
,500 hPa
( 6a),
110°E 600 330 hPa
( 6e). :
) 500 hPa
6 3, 8 )
8
104°E 400 hPa (R9)
' M MC Rs .
! Fig.6 Asin Fig. 3 except for August , and the sensitive
' path only includes south (Rs) route
500 hPa The It coordinate i's corresponding to MC, and the
, right coordinate is corresponding to Rsin (f) .
. 4.5 9
6f , 1958 2001 , 9 ( 2e,2), 29°N
8 1964 1968 1975 1979 586
1988 1995 1998 2000 8 , ,
4 ; 8 :

1966 1977 1986 1990 1997 5 ,



1679

7 3, 9 , ()
28°N 350 hPa (Rw)
101°E 400 hPa (Rs)
(f) Rw MC Rs

FHg.7 Asin Hg. 3 except for Sgptember , and the senstive
pathsinclude west (Rw) and south (Rs) routes
The left coordinate is corresponding to Rw and MC,
and the right oneis corresponding to Rsin (f) .

( 7b), 50 hPa ,
200 hPa;
( 7e).
,850 hPa
( 8b),
400 hPa ( 7d),
107.5°E 850 hPa ;
30°N 750 hPa
( 70). ,
(586 )
, 500 hPa
( 738,
15°N
9
8 )
(11 E 145 E,1N
32.5°N) 850 hPa ,
500 hPa
7b,7d | 7f ,
.1958 2001
, 9 1970
1973 1974 1975 1979 1982 1985 1988 2000
9 , 8 6
; 1958 1959 1960 1966
1976 1986 1991 1998 8 , 7
5
5
5
9 , 5 6 )
7 9



1680

8 1958 2001 (a)8 (b)9
(+1.®)
(kg- m*. s') 850 hPa
( ) (gpdm)
0.1 ;
850 hPa ;

FHg. 8 The regresson map of the verticaly integrated
horizontal moisture flux (kg- m™* - s°*') and 850 hPa
geopotential height field (gpdm) based on the moisture
convergence index for the Yangtze River basin
for (@) August and (b) September
The moisture flux and 850 hPa geopotential height field
anomalies are draw only when the regression is 90 %
statistically dgnificant. The regions where the surface
pressureisless than 850 hPa are shaded. The linear
trends of al the elementsin the regresson

process have been subtracted.
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