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Abstract The relationship of the atmospheric heat source over East Asia — Pacific region to the summer precipitation
anomalies in the Yangtze River basin and its vicinity is studied on the interannual scale together with the exploration
of associated physical processes using the 1958 = 2000 NCEP/NCAR reanalysis data, the 1958 = 2000 precipitation
data in China, and the 1958 = 1998 reconstructed monthly sea surface temperature data from NOAA. It is found that
there exists a very good in — phase relation between the July precipitation anomalies in the Yangtze River basin and
the August precipitation anomalies in the region between the Yangtze River and the Yellow River. These precipitati-
on abnormalities are closely related to not only the summer atmospheric heat source anomalies over the North Pacific
ocean and the eastern Tibetan Plateau, but also the May - June atmospheric heat source anomalies over the central

and eastern tropical Pacific. That is, if there are positive (negative) heat source anomalies over the central and east-
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ern equatorial Pacific, and negative (positive) anomalies over the tropical region north of the central equatorial Pacif-

ic during May - June, then positive (negative) precipitation anomalies occur in the middle and lower reaches of the

Yangtze River basin in July and in the region between the Yangtze River and the Yellow River in August, but nega-

tive (positive) precipitation anomalies in southern China. The westward movement and extension of the anomalous

heat source centers and the related anomalous vertical motion centers in the tropical central and eastern Pacific are

the important physical processes responsible for the persistent abnormality of rainfall in July and August in central

and eastern China. In addition, as a pre-signal, the favorable anomalous patterns of the sea surface temperature over

the South China Sea and the western Pacific already show up in May and June for the abnormality of summer rainfall

around the Yangtze River basin.

Key words the Yangtze River basin, precipitation abnormality, atmospheric heat source
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Table 1 The percentages of the first five EOF modes to the

total variance for the monthly precipitation from Jun to Aug
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Fig. 1 The first EOF modes of monthly precipitation in Jul (a) and Aug (b). The EOF modes are multiplied by the standard deviations of

corresponding principal component time series, the shaded area shows positive values and the interval is 20 mm
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Fig. 2 The regionally averaged observed precipitation anomalies
(mm) in Jul and Aug in the regions around the Yangtze River
basin with values larger than 40 mm in Fig. 1a and larger than 30
mm in Fig. 1b respectively (Symbols ‘F’ and ‘D’ denote the

flood years and drought years selected respectively)

(1) E ZERE K S8 R AR I [R5, B VT3 %

I HIX 7. 8 H B RE KA R L e o5 55 A 5 14 i ]

B2 25 7 7. 8 H K — B 2 E X

uhim (FEAER LU, Hdr 7, 8 Ay

A3 ALEE T 17 F1 20 AN S35 1 S 5 K ST

Mk, PIHTZRIE P AHDC R ECR 0. 39, 3K 99 V0 A B

K, H W A KRS E 27 4, 75

A 16 4, UEBH 7. 8 H KT B T b X R K

SEHR S 0 A PR A SRR .

4 57, 8 AKIIiREMLXiEFE
HRkSEEXNRYRATHR
ES 5
=BT R B, VLRI B X 7

8 HIE/KIM FZ R /A 5 1 FEm &) A

EIRIAHRRAE s h T30 1 B 2 7™ 5 1) KB it 7 ok

FERAFERITFI LI X L, ik, A9

GHT 7. 8 HAR VLI I B B b b X K Rk i S

[ 30 B i R SR R
HRIEE 2 451 7. 8 A FEKES 1 R AE 1) il

KAB X375 2 (1 Sl f oK B dh 2k, DL 2y

0. 756 (hrifEz2) RbrifER T 7345 H B KA 2/ I

PRy, XEEAFH 7. 8 HEMR BT AR 4 4

(1969, 1974, 1987, 1998) . Tfi[Al{f B 4EM A 5

4 (1966, 1967, 1972, 1978, 1990),

X bR R O /O A A L 7. 8 H SRl

FEKEESE A i 3 frs . M 3 vl & H w5 4 7
ARKILHIR AR K AT i 2 210 mm, i 76 i 5247 Jid
/90 mm; 7 8 H K VLI ek A B i X A R 7k
A2 100 mm, T 7E4 548 0] n] 2> 80 mm. )
Hhs B 3 BRI, 7. 8 HAKTTII S BT 1 DX
AR R K BT DXL B 7 AR LE BT X TR LR

P /w47 7. 8 AR ES-A BUAn Bl 4 Jr
o TEMEFAE 7 H 53 E LS8 B 15 T AR XF
N TR T8k 2 H AR DA AR 1 1 e — #R I iR
ST, AR TR — S Y U T -
PG A A X 0 m s , S BUEE R BE - (] 4a)
TSR 7 AW BB G (B 4b) 5 b7
EEEA A, FEMPTAE 8 A M AL 2K E
4 b DX R S DRV T AR A ) A R R
DR S L X L VTR, FEARILEH
AP R E X (E 40, 7EIRSA4E 8 A .
FERIIE S F O S WP AR RS (B 4d),

P /A S48 5. 6 H IFARRE-5 sUan &l 5 i
INo TEAMETAE 5 H o KA 32 8 58 DX T34
WL AR (E Sa) , BRRHIERTEAREY . &R
RT3 b DA AR L RSP BDXT S NGE  I A 25 38
PN AR AR, X Rl R 22 AT 38 B B FT Y 1
A (EmE s mBiaE 6 HiiEE (B 50 55 2
L, RWITE 7, 8 J K VLU 48 S 408 30 11X 415 25 it 5
AERTETIA 5. 6 H, By rh L AR AROT L X )RR
VRS %A W A Fr kb R SAE 5. 6 H R
Gr A IR SR BT AR 43 A0 o8 A SORE . H 34 A
ESEAE AR TE T ACE A AT B S A 5L BE - 1
FEARTEAR . PURTEA IR R (B 5b, D, |
LSRN, RE 7. 8 H K VLI IR A 4B T b X HF
SR DT /w50 H I R A ST 5. 6 H B P
HI R BRI S8 A B DI IR . T HRXT 7. 8
R DT/ 59 A 85 B S 78 B8 ST A
T8 5355 114 S B DX —— 76 Al 7 4F LI 57248 [ 1 IX
B FRATDR T /e A BCE RTINS, 6 #4
VRIS AT AT AL B, RORE PRSP 7E S
6 H 2 [\ B AEAE O 545 IR 15 47 20 5 14 X 38 43
SR (& 6) . MIEL 6 RT3 B f # 8 =
PSR RV (Y SR Y N = 1) 1: K b N B E 2
b 3 N W /7 2 s B T o | X B
B, TG 2 IR I WA R

KISUE R FEHEIX 5, 6 H BRIE S 7 B



44 A RERRAE W) R AR R R IR S KT S AR H X 7. 8 H /K S B AR

No. 4  JIAN Mao-Qiu et al. The Relationship of the Atmospheric Heat Sources in Early Summer over East . .. 739

55°N 55°N

50°N ' 50°N

45°N 1 45°N -

40°N 1 40°N -

35°N 1 35°N

30°N 1 30°N+

259N " 25°N]

AR AN
20°N+ Vel | 20°N7
| 745
15°N T T T T T - 15°N T T T T T T
80°E  90°E 100°E 110°E 120°E 130°E 80°E  90°E 100°E 110°E 120°E 130°E
55°N 55°N
© 5 @

50°N 1 50°N

45°N 1 45°N 1

40°N 40°N

35°N 1 35°N

30°N- 30°N-

25°N 1 25°N+

20°N 20°N

15°N 15°N

80°E  90°E 100°E 110°E 120°E 130°E 80°E  90°E 100°E 110°E 120°E 130°E

B3 7. 8 AR KIFE R W A A CGAAL: mm): () MREFE 7 H 5 (W) RFET 5 (© WMPFAES s (D MRF4FE 8 H . IR NIEE X
Fig. 3 Composite anomalies (mm) of precipitation based on the flood cases and the drought cases in Fig. 2: (a) Flood cases in Jul; (b)
drought cases in Jul; (c) flood cases in Aug; (d) drought cases in Aug. Values in the shaded areas are positive

60°N
50°N
40°N
30°N

S
60°F
60°N -
50°N {7/
40°N
30°N
20°N
10°N
EQ-
10°S
20°8

o

P S r T A T
0°E 100°E 140°E 180° 140°W  100°W 60°E 100°E 140°E 180° 140°W  100°W
B4 7,8 A RAIIEET-E A AL W) : (@) fmBiE7 5 () PET7 A5 (© MMPHEE 8 s (D m54E 8 . B RIEIETX
Fig. 4 Composite anomalies (W/m?) of atmospheric heat source based on the flood cases and the drought cases in Fig. 2: (a) Flood cases in

Jul; (b) drought cases in Jul; (¢) flood cases in Aug; (d) drought cases in Aug. Values in the shaded areas are positive
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Fig. 5 Composite anomalies (W/m?) of atmospheric heat source based on the flood cases and the drought cases in Fig. 2;: (a) Flood cases in

May; (b) drought cases in May; (c¢) flood cases in Jun; (d) drought cases in Jun. Values in the shaded areas are positive
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Fig. 7 Maps of correlation coefficients between a (Q;) index and the interannual-scale precipitations in Jul (a) and Aug (b) respectively.
The (Qi) index is defined as the difference between (Q;) anomalies averaged over regions of (7. 5°S-7.5°N, 122. 5°W - 135°W) and (10°N
- 20°N, 165°E-175°W) based on the (Q,) data averaged for May and Jun. The areas with a confidence level of 95% are shaded

60°N
50°N
40°N{
30°N
20°N
10°N
EQ
10°S

SO°E © 100°E T 140°E
60°N
50°N
40°N
30°N
20°N
10°N
EQ
10°S
20°S

ol

() a
140°W  100°W

S
60°E  100°E  140°E 180°

60°N
50°N
40°N
30°N
20°N
10°N

EQ
10°S
20°S

ol

. : .
\ QO.Z\\ (b

180°  140°W  100°W

SO°E T T00°E " 140°E
60°N
50°N
40°N
30°N
20°N
10°N

S
60°E

100°E  140°E 180° 140°W  100°W

B8 7.8 HFRE M A I 5~8 H SSTBEF3 (B 'C): (@ 5 Hs () 6 Hs (0 7 H; (D 8 H., BANIERFIX
Fig. 8 Composite SST anomalies (‘C) for the flood cases in Fig. 2: (a) May; (b) Jun; (o) Jul; (d) Aug. Values in the shaded areas are positive

8a), H TN AR Y S AR AL L A A R
Thizgh (& 920, 5ZAfE, ARE . R4
WAPIESH (B 5a) . Il i )2 17 538 w9 0 4
AL (& 1020, 1 T E M2 N Dtz sh. 26
Ho R B LS 5 A WA B, ARl
H L RO TR M SR A IE RSP o {ELSR B8 P
1B (&1 8b) s JR Il R -5 AV E 53 W AR IR AR
55 s s XU gy (& 9b) . Ff7EHA

7 PR 2 i S A AT — o A 8 5 14 i 1
e grbG, WmfER: 10°N~15"N f, P4KF
PR SR U0z S W5, R Il e R 5= AR
W 32 T e 2= ) BSB89 A P (81 10D
XN PR R — SR MU L. 12 7 H . R
Gt oA SRTAS H AR DL 22 57 2R
T B I RO 2 TR L B TP . AT IR
(el el Ayl ER O Y NS S e Pk = SR )



742

P

Chinese Journal of Atmospheric Sciences Vol. 31

60°N 7=~

) \ &% X/ ) %]
50°N %5,0’ _0‘50. Q | O

B N0 15-02»0 D Oz 0/1\0
40°N ) Oéfﬁm\%; °i/_/)’15\-é/ N

20°N @: 2 o
10°N 9 \Mby= 73 3

12K
S50 =— 1§
1550

9_55 \-——0'5‘(0})%' :___'0' —

==

z-ni

/\’f
;&ﬁisﬁﬁﬁfv
B K _0.5T60.5 S
C AN

30°S 4 S
60°E 60°E
60°N 60°N
50°N 1 50°N1

40°N 40°N
RENO0.63
30°N 30°N A
20°N 20°N 1/
10°N 1 10°N 1
EQA EQ-
10°S- > 1 10°S1
20°S 1 -1 f 20°S 1
oG 4 . f.\H (] \@\ 30°8 IP] o
60°E  100°E  140°E 180° 140°W  100°W 60°E  100°E  140°E

B9 [HlE 8, {H3k 500 hPa T o JEFH (7. 10 2Pass 1)
Fig. 9 Same as Fig. 8, but for the vertical velocity w anomalies (10" 2Pass™!) at 500 hPa

50°N : - : , o

\ qorysﬂ "2y by ML T Ay “ “‘,,"‘%“" . .

o BRI ISR
o e

s IRER - R WIREY £ «<eldh e ."\ O 4a \7,-, i
30°N ( -)' s N T GO d'@‘ 'y . - ) ; Y, q ,
X1 ‘ e

RER AR EEL) ZININEY ol 10, N

V
aorn PR e e R el
10°N fA SN0 v © f' 1) q-!w '&;N‘!’ J," N
v R lrse 2 ZNLGISERIERANS 1) N N
RO A 1 AN 27 2 SIS bt AN
EQ e ‘ RN S, v ) h \,ﬁ‘\-\ :
e S SMERTEX
g AR
R

10°s N2
20°8 ? ‘('(
30°S '

A

o

30°8 "‘( i

60°E  100°E  140°E 180° 140°W  100°W 60°E  100°E  140°E 180° 140°W  100°W
ﬁm/s

* ¢
-5, -20.)-30 o O
e laNee,
r%,i§§\\ “\13; ROSAN, VA )ﬁh KTPEREE
S AN
i - @ By (8 ﬁ,:”@l%‘t{_))
lnu-.r._.:um ﬂ A AVANNZZ NN/ 57 0

X :
N Ak
)}&k\% )
50°N 1
40°N1,
30°N
20°N
10°N P G
EQ ;
10°s HTEN
20°5 %

O

S N | )
60°E 100°E 140°E 180° 140°W  100°W 60°E 140°W  100°W
0.5 m/s 0_5' m/s

F 10 [ 8. fHy 200 hPa JEEEH R EHE -3 (FALL: 101 m?es™ 1) FIFETHXIEF- 3

Fig. 10 Same as Fig. 8, but for the anomalies of velocity potential function (10* m?+s~!) and divergent wind at 200 hPa
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