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Abstract Using the NCEP/NCAR reanalysis data and observed daily rainfall from the 584 gauge stations from 1961 — 2011,
the relationship between the atmospheric heat source (hereafter called (Q;)) over the Tibetan Plateau and its surrounding areas
and the plateau monsoon and the precipitation in China in the summer has been studied in this paper. The results show that
there exists a distinct thermal contrast between the eastern Tibetan Plateau main area and the area north of it and the thermal
contrast has significant influence over the plateau monsoon, so we defined an index to reflect the thermal contrast. When the in-
dex is high, the plateau monsoon is strong, and the precipitation is more in the Yangtze river basin, and vice versa. In the fur-
ther study, when the index is high. the flows from the north and the south convergence over the Yangtze river basin, leading
the warm vapor from the Pacific Ocean and the cold air from the high latitude to convergencing therein, and thus to increasing
the water vapor content in this region. At the same time, the convergence and ascending motions strengthen, resulting in more
rainfall in the Yangtze river basin; when the index is low, the southwesterly winds over the low-level in the Yangtze river basin
strengthen, the more warm vapor from the India Ocean and the Pacific Ocean are transported to northern China, and the water
vapor content over the Yangtze river basin is decreased, with the convergence and ascent weakened in this region, leading the
precipitation in this region to becoming less.
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Fig.1 First modes of the SVD analysis of (a) the (Q;) over the Tibetan Plateau and its

surrounding areas and (b) the 600 hPa zonal wind in Asia (dark shading area is significant at the 95%

confidence level and light shading area is significant at the 99% confidence level; rectangles in the Fig. la represent

the areas where chosen to calculate the thermal contrast index between the eastern Tibetan Plateau and its northern side)
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(areas with topography more than 3000 m are shaded)
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Fig.4 (a)Correlation coefficient distribution between I, and the summer precipitation in China, and

(b) the composite difference distribution of the summer precipitation in China

(high I, years minus low I, years;shading area is significant at the 95% confidence level)

TG DR T AL AR T 22 S X ER R
145 il

MBS 3B T B2 R e i 2R R -
AT 22 508 Hp ) B L 0 HL R K T O SR Y
KA AR Wi 3 b 82 i — 5 11 A LASE S 5 ) e e
7 A S S B TV e R K I R K
AR 75 8 e I A< 5 HL AL AR g 22 5 2
0 RE 3 ok 2 T I 9 IR DXL S T 2 ) Y 0 3
B 7K o 7 5 00 75 K o Dt 5 R AR g 22 S ) v AR U2

60° N ==
(8) NN s NS
R p Nkrp (RN Y
¢ ‘L\l/ 4 y N NNy
Ty YR~ <€, v vy gy
= A ey, << L3 s
® TS
IS NNT ¢ 4

40 AN

25
o<y
e
< PR S N S|
g cz BRSNS
p <s<STRKRN
% >77 Ty ganrta
S
gy

S=a>F7 77
Rz P >
WArvept Mg % T s> > s> T
vecse v M, ﬁ

cs—>>>7 777
< s> Gt S e SN

20 e s N " AvpshPasasqa50gvvied
~ AN 5 S\ S-S ey
- VNP
[ Tz /AN - WP
RS -
VL ESTE L RS <<
R
EQ ' AV =2 ‘
80 120 160°E
3 m/s

R A T BT

Bl 5 O 75 R e AR - AR B T 22 R LR
FEHUAF 850 hPa IV, w15 B4R (18] Sa) . [
AR R G B X DUR I PR BV — B R
10 e e 2 N AR S W R 1 D R W e I B a2
T IR I 25 R 1) 78 i ok O LA S T I IS 0 B
- R AL A 7 DA B i U 1) AE A 5
TR e DAL B [ AT 1) AR L H AR DUZR P T L

Sy A — KW 52 e HE B 3 B O i
P ER R 1 R 2 B A AL A T
(e e =S
/ 'i'j’ 777
i

60°N

e
P _"*a"‘ﬂ' o
=

40 Qi [ /’%ﬂ

7

.'{'ﬁ //,JWJ—>9>ﬂ ALbed

20

A
N€zz€ 3 —'ili # o
[ AN N v ZATAYL TﬁesRFLW Vb
[Tl N@K@“w e
1 s A L
S S Séizeeezc L
ZaR \’?\1‘$ LS et & L 4
¥ 7Y cs<ccceq
4 " T/f//gw¢ A 7/;73’ ?N\Ciii::i4vuk2s
o & PPA N 3927\ 7> \1\\4\\\\&\‘\\&“7
f Yﬁ@ AR
£Q e 4 ‘ “ r\g N \‘ s
80 120 160°E
3 m/s

B 5 5 5 e S AR 05 AL M B T 22 5 v 8 04 () ARG B4E (b)
850 hPa F-F- K37 (HI5 R AC R TE 5 T 3000 m 1 X )
Fig. 5 Composite difference of the wind field at 850 hPa for (a) the high I, years and

(b) the low I, years (shaded areas indicate the ones with its topography more than 3000 m)



262

TR A S N X R BOR B ARER B9 BEF 1R <
WANBEHE — B A HE S, 5 R % = AE KL
TIL A W 7% X Y E T2 s (E ) T A
FF K A I8 . K4 £ (B 5b) BB
XG5 EEEEAE WA, G5 X PR K
VR A — B K B BCSORE FR I, H A B A
B B I AR HL R O A B R A S Ok B
LV ) V- O G D A e ] 4 i T T B Sy BE VAR
S KA A ) T b R R A W A 1] G
7T A B o B AU A — B R B P A M B 0, LR
£ O e A0 R TR B AR 2 BE 1 e e S — 2P
Tia] b i 2% o (o A5 K VT T 35 X Ah B Y- P R KUK, AN
F T A AE R VL R A T A BT B K 34 3
B

] 6 h 7 6 e i AR 8 5 AL M B T 25 R A
5 804F 200 hPa I BEF- 3 A1 . o 48 B4 (18] 6a) LU
Hh i o s o DA P L ) AR b [ AR L 5 R
b2 HALIVEHLIX b 25, 7 76— B KR BP0 R

60°N _
e NN
(@) \\\\ NTW\&N\\\ 2
>N> N A RRRN ‘C&*\‘\
222X NN
SRR ~
40 gy 7
T S\ e
‘ SNy e s e
h . VN VLY e e,
=== o et //sz/ L1
0 AT R LK@ K f¢ b oreee]
<« Fees ZZZ LA ¢¢¢&/N\1\AN&NW\&LV
ARV ) Ry <Y ez wL RS S|
< Yure<s™ T T aAA T T2 e
B L e e
Rl Py IS aasdd
Q &x?—ﬁﬁ) ;\\‘w ol ﬁy/)‘/) -
80 120 160°E
3 m/s

K 2014,72(2)

Acta Meteorologica Sinica

i » [F) A7 75 78 i i 00 DA B o Dt 2R 2 o [ g
7 3t DX R — K 0 B B e 3R 0 - A2 X A BR
U AR M F RS S 3t 77 A B i PG XL B 4 i 2
W AE H T 529 R iR S L B ER AL 1 R
S i Y B 9L £ T IAT S 0 e 7 DA T g B L
PR VLI b 23 2 AL T 4 (g [a] i
o FRE RV AL T 56 5 RS (B L X A
o 2= AR 2 B O PR R S 1 i DX Y b T
15 3 (BN A H T (oK S A o AR K04 (&L 6b) )
AR g 8 O R L A A — BRI R S UREER A »
S 0 P9 BP9 e A R T R TR R R T
DX T 7 A g 2 8 1] 74 38 B JEE B AR R L A — B
SUBEFR L » FEAR AL A Y B P P4 R = s 1 o [ R
77 M DX F P PG R U - O e A T R e SR A T
P4 5 DX AT ) [ B 90 30 35 25 A= A T
P A I X AT ) o R AR 2 ) 6 BRI g 2= 1) A
AH T iz X L T iz 3l (R K bl 2 b

£ y ~ 7
£ > » ® v < S RN
AaNNY 3 > saah 7 AT TV vwk@\xﬂssﬂ'\&\@¢
NN s i % J 21 PEEN SUNN
N #7 A G
AN S AT

SR

K6 e AR FR S AL A Ty 22 5 s 4 B () 5 ARAR B4R (b)
200 hPa Hi-F X375 (9152 X AR &30 % T 3000 m 19 X 150
Fig.6 Composite difference of the wind field at 200 hPa for (a) the high I, years and (b) the low I, years

(shaded areas indicate the ones with its topography more than 3000 m)
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Fig. 7 Composite difference of the integrated water vapor flux for (a) the high I, years and (b) the low I, years

(shaded areas indicate the ones with its topography more than 3000 m)
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