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Table 2 The correlations between Z index of each station in the Three
Gorges area and the mean of Z index in summer rainfall from 1951 to 2008
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Fig. 1

The change (a) and its moving t-statistic curve (b) of the flood and drought

indexes of the Three Gorges area in summer from 1951 to 2008
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Fig. 2 The change of the flood and drought
grades of the Three Gorges area
in summer from 1951 to 2008
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(a) severe flood years. (b) severe drought years.

(c) difference between severe flood and drought years

160°E 160°W

P4 =g R DX BT 2 1 i 3 A 5 A [

500 hPa & EHE P& i MEMES AR gpm)
PR X R 3E s 0. 1 5828 M KR 56 5 40 T8 A S = 0 J22 X
() *HPAF, (D HERAF (OB TFHRFENEMLY
Fig. 4 The composite fields of 500 hPa height
anomaly in summer of the Three Gorges area
(unit: gpm) (shaded areas denote passing the test
of 0.1 level; the square frame is the Three Gorges area)

(a) severe flood years, (b) severe drought years,

(c) difference between severe flood and drought years

3.3 KiRHIE

IR R ) 2 e BB R R K YU s S
85 A8 AL S B 95 Y & 2 L Ninomiya™! 4
HH g T 3 X A A R O 9 K G L X e
FRAECTL AR 1 b DX A K P % ROk B
LT3 R R 9 1 PG R KR K PR R T . S S T
= A DX R R AT 1 R R R R K O R R
B Sa F5b B T WA AR [ B K R
8B He o bk PP DX AR (18 5a) » AR T PR 4



594 AN EE|

% ¥ 21 %

60 80 100 120 140 160°E

XAFAER — 5 3 1 S Uie NP K Pk » S 38 R
V. 25 JXUAF 3 19 7K 3 55 i 026 R 2R 00 L B R =
e 7 X L2 0 v i =~ B )l VA L X A 2 Y R T
KPR L AR RIS 7ok B T M DX K
FRAI L A T XK B A 3 o 7 R R s

7 = e J28 X 7™ 2 5 4F (1] 5b) B 7K 97 ik 2 4
55 E AR IR A AR S TR AR P AR A XA AR —
AN AU K R A K - 5 5 R T 2R XUAR 17 19 7K R
S5 R AL AL G A = e )2 X 3 o g 2
5 B Al A K R P A X TR A AR Y
IR IE O =W XA Sy B R T B AR A

40°N

30

80 90 100 110 120°E

60 80 100 120 140 160°E
&5 = IX B 2 1 0 5 A SR AR ) R
JK PR A BEE L 1A R M 26
CBSE X A5 0. 1 i 325 PEK - A6 30 5 A TR AE Sy = i R XD
(@ EHE, (b)) HEE, (O EHESRENEMEY
Fig. 5 The composite anomaly fields of the water vapour
flux of total layers stream vector in summer of the Three
Gorges area (shaded areas denote passing the test of
0.1 level; the square frame is the Three Gorges area)
(a) severe flood years, (b) severe drought years,
(¢) difference between severe flood and drought years

TR KRS % 22 B (18] 5o Rl RE R W] = e JE X
JU T A AN T SRR A R 5 S i X i R
PR AR YU 8 e 08

JK R AR R AL KR — D X R S
Y B i A DX E 37 AR (TR 6a) o A IR R X
YT IE L IR A F [ AR B 257~ 30°N — 7 iy /K 1 4t
HIRE O S 15 B = e A DX R K 9 R 5
5 A M) T R K AR TR R Y T M DX S ) KR
I O IR o i AR (& 6b) 5 3t B AR
A AR O] 3 ] = e g X3 VI AL A K
BB EE A O IE L U T AR Sk P X Z K

40°N

30

EQ

80 90 \ ’100 110 120°E
B 6 = X BT 7 AR AN AT [ 3 R KR
AU A B M S (A 10 Ckg e m 2 e s
(BB X 3@ 2t 0. 1 S 35 M Ak S A 38 5 S A AE g = 08k iR [X)
(a) JF P4, (b) P8 4R, (o) "B PHE 5 RAE M

Fig. 6 The composite anomaly fields of the water vapour flux
divergence of total layers in summer of the Three Gorges area

(unit; 10 %kg * m 2 « s ') (shaded areas denote passing the test
of 0.1 level; the square frame is the Three Gorges area)
(a) severe f{lood years, (b) severe drought years,
(¢) difference between severe flood and drought years



54 ) g - 45« = il A DX R 2 R AR AL R Bl R

ul
Ne)
wl

PO AR S U o 7 AR N SRR A R K T
ZEMH % (K 60) KRB, =ik g X ™ o 57 4F A 0 T 5
AT TV 3L DXR PR 3 55 7K YN By A A R i 1R
DX 2R & 1 5y 78 =0k P DXL SR o

4 PR RIS Bl = R IR R O R

Bl 7 g3 1 1979—2008 4F =k i X B %= 2 3
R OLR AR SC 04 . AN 7 T LA i
= X A A OLR 3 A AR AF O A SE R &R
o W A9 R DY OROF TR B b | S 2 R IR A G
HRRZEORE] 0.6 DL E L 7E =0 X S KRILHR T
Tir X 1 2 3 A G L A5G R R ik 0. 6.8 5 T
0.05 By RFVEAKC RS . BRI SEAE L PR 4
M52 9t 1 2 X 3R S BB A DA AR T 1 AR AR A 7 9 R R
Rossby #51] » RIFAS W0 38 AH O B 381 3 B AR I B 7
B S 200 0 PG M | A5 OLR S 4
R o BIVRH AL 5 5 053 I % B 2 G A 1 A
0 T A R > = i A DX R R K A 22 5 7 o e AR B
SL 22+ R PG R 18 3t 2 50 30 S O 5 P =
EX A5

50°N

40

30

Bl 7 = X 2 B R RS B R I X OLR
I B AH 56 3 A1 (A 5% 1X N 3 ik
0.05 W F PR P45 s M ALy = W 1)
Fig. 7 The correlation distribution between the
flood, drought indexes of the Three Gorges area
in summer and the OLR over East Asian in summer
(shaded areas denote passing the test of 0. 05 level;

the square frame is the Three Gorges area)

5 N 4

AT 58 4E (19512008 4F) =k FE X B
Z5 b 07 0 A AL R AR S ™ R B R R R
FRAE . T AAS 2 LR LS EE A S .

1) =i Jog [X 2 2 BP0 A8 Ak B AT B0 1) — Bk
IFAE 1979 AFAFTE W] B A AR FUPR L AL

2) A 19511978 4F M [a] . =ik J2g [X 4k F + 5
W TR L1979 ARG T T i 5B 87 AR A PR i
A8, 19792000 4F LAP; Jy 3 B Y7 5 J8E 058 . 2001 4F
Jei » =W 7R DX A i 5 B B 7 T R R

3) e X 2 7 T A RS AR 1 BRI H
FEAEW] 22 5 o W] LA US40 2 i) = bk 8 X5 57 114 i
AP REAR  H 2 5 )2 100 hPa b pg i & H 455
G505 DN = e 2 X g s R hn s OB )5 PR
500 hPary B /-3 F BRI = 26 B b XA 3 74 1] AR
e G PN SR o &I P i R E v T |
SR U i L XA (J0) 315 5 1 B 286 iy T & J& 5 T 7
R 43 3 b DX 78 DR 9 I 1t X 3 i 583 (B8 o (45 75 K
S ) AT e T L A T (B ) s = e A X LR B Y
T /K 226 5 OBt 31 ) o 1 A = e A IX Y K VR
$ 53R QPR ) X Fh BRI S E A AR T =ik )2 IX gt
B CTF RO &4

2 % x #f

(10 R, W, 5 A . = bk TR 2 A A K 108 A7 i S0
B BIF 5. I A4 2 4. 2001, 16(2) :91-98.

(2] EAfpfe, MR L0, iKok. = X S RRAE. <4 ,2005,31(7)
67-71.

(3] BEEW].IKTR. BRiE s, 1951—2006 4 = Ik JE X H % 5 45
fiE. S AGEAE AL 5T . 2007, 3(6) : 368-372.

C4] 8 T5 AR Kok L 45 VT = e FAE X e IR /<P A A R ALE
SR PR 24, 2008,24(2) :200-204.

(5] mBBess , dkoim , AR B AE . =Wk e IX 55 2 AU AR AL RS AE 43 . KL
I8 % U 5 R4 2005, 14(3) £ 381-385.

060 FAfaf i, o, ib BB 75 , 45, = ik FE IX. ey b 54 78 4. K VL0 48
R R 5 R 8E.2009,18(1) :47-51.

(7] BREEH, fKoR AR, 5. 3B L HE SR X 2R K EE
A, K VT 8 6 TR S B 8 . 2009, 18(3) :296-300.

(8] RUMEH: o, BA A, 45, =Wk FE X 21t 28 5 468 748 1 1 1 55t
TG A3 BT . K VL 4 IR 5 R 45, 2010,19(1) 1 42-47.

(90 A SR IRAFIE, 8 K, 55, B 275 SR S 3 3 VT v
T B FE B K R R I RS N R AR AR 2003, 14(3)
108-113.

[10] RWt =, T—I0, BT 40 45 K70 H I X585 4% 25 4
Mr. B 42 4. 2006,17(1) :19-28.

(110 Falh, T —i0. B F KU of R e 5287 45 7535 N IR v S8 4
HE. RS2 4%,2008,19(6) . 72-77.,

[12]  FEBRI  BREE S o o] 4065 . 55, B 2095 90 I3 VIR AR 3 3 %o 3
[ 7R3 R B K A5 M L AR 2 4 2009, 20 (4) £ 37-45.

(18] W5/ b By BRI A - 55 F ) 20 0 5297 48 b 0 22 A0 Xk



596 Mo R’ % % 21 &

BF IR 4 WS RS 4FHH,1997.8(1) :26-33. [22] SRRz B Re . S Y v g 26 B3 B 0 0 7R I B 2% K A5
[14] &b, THE. KL dunt . 55 Wk, 2000:161-180. R4 ,1998,56(2) :199-211.
[15] W1, T —il. 2000 4F L 3k 70 9 A R 47 A6 8 /9 7T i 1 1A 43 [23]  BESRME 24l 5T, L2 B0 P4 ROF V128 AR 5 X AR GIE I
Mr. 4,2009,35(12) :37-43, 2% T AT 1R PR 4 5 e T HC Ay AL L R AURE A4, 1988, 12 (g
[16] AR T . AHE 3. o A W9 R A7 AR AR B R iy JL s K ) :107-116.
HF . BL2Ea 4 .2010,55(1) :63-73. [24] Ninomiya K. Moisture balance over China and the South Chi-
(170 XUWEfE, 4ot BRI & . 2006 4F % 5211 iy ™ 2 4R 52 04 [ ) B 3 na Sea during the summer monsoon in 1991 in relation to the
MK 5 W R S B, R4 ,2009,35(5) :27-34. intense rainfall over China . J Meteor Soc Japan, 1999, 77
(18] #wMi. KEGI T 5 BRI %GB 2 D . bt . KR IR 737-751.
#t.2000.:21. [25]  Bti/NTE  ARAEE, Tu & KUD R i it X 52 05 5 A K 9
(19 Bk i skttt B R S R E S S i stk TR HRRAE S HL AR AL # . KR £ 4R . 2008, 39(5) : 596-603.
2200 CH ARFF%) . 2002, 38(3) :295-307. [26]  BE5RME. oIk 30 I 5 2 5L 85 (0 A% 0 RSO 57 6 3 T G S 3
[20] 5. SMEdh %508, dbat AR ML, 2000:514-516. P BHLH BB SE. AR,1990,14(1) : 108-117.
[21] Wang Y. Effects of blocking anticyclones in Eurasia in the rainy [277]  TEIME N TL. AT VG T 9% b A BAOPR 150 R 1 23 A o) 3t
season( meiyu/baiu season). J Meteor Soc Japan, 1992, 70 TSI AR B R S R RS . R AR, 1994, 18(2)
929-951. 141-151.

Variation Characteristics and Causes of the Flood and
Drought in the Three Gorges Area in Summer
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Abstract

The Three Gorges area is located in the East Asian monsoon region. Under the influence of the mon-
soon activity, the precipitation of the Three Gorges area mainly concentrates on the period from June to
August with relatively high variability, which is prone to the occurrence of the flood and drought disaster.
The flood and drought of the Three Gorges area not only has a great impact on the lives of local residents
and social activities, but also directly determines the operation and power generation efficiency of the Three
Gorges Hydropower-complex Project. As a result, the study of the variation characteristics and the forma-
tion of the flood and drought of the Three Gorges area is of great significance, providing a scientific deci-
sion base to prevent the disaster of flood and drought.

The temporal evolution of the drought and flood of the Three Gorges area in summer and its circula-
tion patterns in the anomalous years are analyzed, obtaining a consistent result. The droughts occur fre-
quently in the Three Gorges area in summer from 1951 to 1978. Following, there is a decadal abrupt
change from the droughts to the floods in 1979. Then the floods are popular in the Three Gorges area from
1979 to 2000. Severe droughts take place frequently in the Three Gorges area after 2001. The circulation
patterns are obviously different between in severe flood years and in severe drought years of the Three Gor-

ges area. As for the severe flood years of the Three Gorges area, the South Asia High strengthens in
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100 hPa, and there is a “—+ —"” wave train from the west to the east of the Eurasia high latitude area in
500 hPa height anomaly, which reflects that there are continuing block highs in the Okhotsk and Ural re-
gions. Furthermore, the weaker convections over the Western Pacific Warm Pool make the West Pacific
Subtropical High to shift southward. In addition, there is strengthening southwest water vapor transport
from the Three Gorges area to the Indo-China peninsula, which enhances the water vapor convergence in
the Three Gorges area. These circulation patterns are advantageous to the genesis of the floods in the

Three Gorges area.

Key words: the Three Gorges area; flood and drought; transportation of water vapor; anomalies
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