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Temporal and spatial variation of extreme precipitation events in flood season over Three
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Abstract. Based on the daily precipitation data in flood season(from May to September) in 1961 —2010 from 35 stations over
Three Gorges Reservoir area, the extreme precipitation threshold value for all stations are determined firstly, then the frequency of
extreme precipitation event in the flood season are counted and their temporal and spatial characteristics are analyzed. Consistent a-
nomaly distribution is the main spatial model of extreme precipitation event frequency in flood season over Three Gorges Reservoir
area. The spatial distribution of extreme precipitation event frequency is complex with anomaly difference between in the south and
west, and in the east and west of Three Gorges Reservoir area, which can be divided into five main regions. The moving ¢-test anal-
ysis shows that there are abrupt changes of Banan in 1974, Beibei in 1981 and 1993, and Wulong in 1984 for the extreme precipi-
tation event frequency. The Maximum Entropy Spectral and Estimation Power Spectral analysis shows that the periodic oscillations
of these regions are not consistent in recent 50 a. The distinct periodic oscillation of the extreme precipitation event frequency of
Yichang, Beibei and Wulong is 5, 2.4 and 8.3 a, respectively.
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Fig. 1 Spatial distribution of the mean extreme precipitation threshold(a) and frequency(b)

in flood season over the Three Gorges Reservoir area from 1961 to 2010
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Fig.2 The first(a) , second(b) , third(c)

loading vector fields of the extreme
precipitation event frequency in flood

season over Three Gorges Reservoir area

AR TR AR i K S R AR TR B AR AR AR T (1] 4) , =00t DXAR T8 DX A 2 s ‘B B ) 0 s e
IR A A AR R AT B 8 3 B 55, 76 1970s Hij 401 . 1970s J5 11 2 1980s Fii i . 1990s H1 18] 28 2010s 4k T4 X i
2, T B B AR AL F AR 0, 1990s DUEA 3G a4 5 50 a, B & TR R K S0 /e 2 R AR AE
1973 4Eik 14 d,1966 1977 1981 1991 2001 4FEAHNT4 /0, ¥4 2 d.

e PR DXV g S DX A Rt L e 1 R i AR K SR AE 19705 i3, 1980s rf AT 1990s mf Y b A X i £
9, FLA R B A b T AR i A3 L U 1990s J5 1 LR R R B o B K SR B 22 ke A A 1998 4T,

1516 d,2006 4E 5/, % 2 d.

e P DX 7R g T XA R it e RV Al S g K < 1960s 1T (1960 5 8151 1980s H1 811 1990s J5 4k
AR 22359, A B BERE A Ak T AR X Al 238, 1990 5 57 LA Sk 52 i 2 s 5, 45 i i 7K S 1 de 22 i A AE 1983

43k 20 d,1961 F1 1985 4R/, 9% 2 d.



248

106°E  107°E  108°E  109°E  110°E  111°E

106°E 107°E  108°E  109°E  110°E  111°E

106°E  107°E  108°E 109°E 110°E 111°E

106°E  107°E  108°E 109°E 110°E 111°E

T T T T
106°E  107°E 108°E 109°E 110°E 111°E

P13 = J2E A DX TR AR o i K A A
5 —(a) \(b) .= (c) .MU (d) Fi(e)
Tt 38 1] 3
Fig. 3 The first(a) , second(b) ,
fifth(e) rotated loading vector fields of the extreme
precipitation event frequency in flood season over
Three Gorges Reservoir area

third(c) , forth(d),

J. Lake Sci. (#ia#+3),2012,24(2)

—e T E e SERME - - - BT
=
=
=y
1961 19I71 19ISI 19I91 20IOl P
20
—e— [ e SEMIME - - - W
=
=
=
0 . T . -
1961 1971 1981 1991 2001 4
20
— R ] SEMME - - - WY
164
Tz 124 R
= A
2l A it R
JWVTYYWTY
0. . T . -
1961 1971 1981 1991 2001 4¢
20
S A SEEIME - - - WETE
16 1
£ MAMM.\
=
= A 1 Find, M.
4‘P‘ﬂ NVW PR
Ol

1961 1971 1981 1991 2001 4¢

20

—e— H e SEIME - - - BT

2001 45
Pl 4 ARG IR i K SR
IR ] 22 e T £

Fig. 4 Change curves of the extreme precipitation

1961 1971 1981 1991

event frequency of the representative

stations in flood season



F) BB 35 50 a =k B KA K S AR 0 B T AR 249

U DX AR X AR B S AL A B i K R FE 1960s Hr 3] 1980s 31| 1990s Rif 11 2010s H I 4k A1 Xt
ImZ 8, oA B B # AR A T AR X 20 A s B K SR de 22 & AR TE 1985 4F, S 13 d,1961 AT 1975 4 i/, 3
W2 d.

R DX P XA R ) R R K R LA B B AR AR PR AE 4k, 1960s R A E] 1980s H T LL
2010s Hr AL FAR X 22 1, 1980s J5 BALL K 2010s Fif i b T AE Xl 2 1 , AR i Bk 54 e 22 & AR TE 1975 4,
ik 16 d,1986 1993 Fl1 2002 4Ef/b ¥ 2 d.

KT 2 TR S0 a 443 IX AT 2 b i 2 2 ARG TR s A K 5 A4 1

IR AR S FE AR A S AR A A B, 23 i) AR A G R R R K

M RABRRAE (E2). BE MR £ Tab. 2 Climate trend and trend coefficient of the

a1 2 (SR A R4 B 0. 32 d/10 a il extreme precipitation event frequency of the

0.23 /10 a; 5 I3 R 2250 A 58 1O 34 representative stations in flood season

W ZA R —0.08 d/10 a Fil —0.06 d/10 a, i W4 SR/ (d/10 a) JEEEY 4

NS LRI . W F R 0.41 d/10 a. HE 0.32 0. 1380
HH AT DL, RV 2% S i DX i A 7 S R A 03 B -0.08 -0.0376

WA PR AR AR AR — 20, NI AR, IR ~0.06 ~0.0243

IR A DXCAR G A XA Rl L B AL B X AR R s AL A Aefis 0.23 0.1320

IR RS, S K e T o ~0- 1608

L g FIIAR g 740 DX AR Sl o IR B AR 55 B A i 4% %00, 1.0..05 0. 01 11 i MK .53 1)
o, TP DT AR TR B I R B AR ek 5 0.2353.0.2787 A1 0.3610.
Y SR
3.2 BT

FIA M Bl ¢ B (FIP K EE ny =n, =10 a)
XoF 5 AR 2R iy B AR i A A A 0 R 3 AT 5 A R B
(B 5) BB 5ok KIS A H 2848 i (B ),
WmRE KR ¢ GeE R AE 1974 ARG IEE 5 5 0. 05
KT B 1974 45 LI 3 K K B 2R 22
1974 4ELUR R AE 1974 AE R R A T — iR Z2 8 3 . . . . .
Sl DRSS, LRGSR S o Geit i 1981 P70 1980 1990 2000
AERY B AN 1993 4ERYIE(HIREN T 0.05 BEMKFE, B 5 ST G F AR 191 3l ¢ 4iit
VLBH 1981 4FJ5 % A5 Tt AR 20 1 S IR 2 O 9 78, 78 g (- 7 0.05 B E KT FHE)

- e EFg —— bR - - - R

WG

1993 4EJ5 X R T B 22 B 2 1 2875 . 7% e Al i Fig. 5 The moving t-statistic curves of the
WK S0k 1 S5t AE 1984 4F [ F(H 3 1 0. 05 & extreme precipitation event frequency of
SRS R 1984 4E 5 % 2E T — Vi th R 225 4 the representative stations in flood season
) 4
DG,
3.3 F#S T
KA 70 M 77 EE 0 I 18] 3 910 B4 JEL AR 5 BT 20 B v B DI o, JE G0 P T ) F 3. R ) e

RAREL B DA BT (07 5 30 HT = W2 IX 4% 70 DXCTPUS A i g K =578 2 A AU 9 22 AR R 30, >34 e R 35 2
e B IO 1) R0 D) 33 D7 3 23 A 06 TR — SR, SN Ay 2 o 0 G 3 2 JR 0 LR AT 9. 45 AR TS
S A A P R B IR AN I R4 o BE A I R I (181 6) 1L B Ml S K o AR e KB AP £ 5.0 a 19 2
WA 2. 1 a BOURIAEAEL, D3G5 A A0 S a Had 1 0. 05 K2 5 /KA R A Bn v, 3 e W B B i o
FEKFAFAAAE BB S a AR AL, TSR35 09 2. 1 a AOUCE M BA 80 25 VAR . 10 R TR o
R K SRR ORI AT 2 a (W (EL, (HL Zh 3T T e 25 1 /K ST A 6, 150 D o 0T WY . o XU 3 g 7K o
PFERIMIEATAE 3. 8 a MUAEAEL, (R A 0 2. JLRR B A K S PR e R EAT AE S a A9 W EL A 2. 4 a f U I
(8, M AGE TR S a B R ,2.4 a p R BIET T 0. 05 Y 0 2 PE/K PR 50 1 B A o g /K 4



250 J. Lake Sci. (#ia#+3),2012,24(2)

ARG AR 8.3 a P EWE(H, LT 4.2 a 1 2.4 a BYWRVE(E, DIRiE 5 BT R W 8.3 a JAHIET T 0.05 B3
PR Aa 55, A BIAS o

R, 35 50 a e 25 55 DX i /K 0 2 21 33 o 1) S B4R 95 A R — 30, B0 B CALBS Ak e oy AR A2 5
2.47F18.3 a By i3 .

50 — = 0.14 50 e T0.14
A I\ --- igjﬁ F0.12 ] B --- Eglﬁilﬁ -0.12
L ek TSI TR L 1o
F0.08 3 5; 301 X Lo [ 0084
»o,osgg_i = 901 ’,' s A ‘-0_06§§
r0. ! z SO s ro.
JEa JEiH/a
50 — ——T0.14 50 — s 7014
401 R --- i%@l H0.12 | e --- ?zgil H0.12
PR FRFHIER | 1 o EEERIER L 1o

SOMINOM MO INNROM— ARV T =D COMINOM =M OO INNB M= VO T = O
JEiHa JEH/a
S0 T 014
40 --- B L2

w0 A e (R | 0
9 \n}
8301 0,085
= B
%20_ 006?};’
0,048

B 107\ 0.02

04t 0.00

OO =01 A0 0 N — QY00 O T el — O

S oSHE T T T alaiciaiciciciai el

S/ a
[ 6 4543 0l VRIY AR ity B8 7K A TV ) 5 O 1 AN T 2R 33 e AT

Fig. 6 Maximum Entropy Spectral and Power Spectral analysis of the extreme precipitation

event frequency of the representative stations in flood season
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