SE3SEAE 111
20154E11 H

oo R

SCIENTIA GEOGRAPHICA SINICA

Vol.35 No.ll
Nov., 2015

AN EEER 5 o R B E T AR ERYIE A 1S 517

KER, ERE X HA°, RS

(LB HRITTE R 2R IR IR SR e e, JEBT 1000485 2. b HUEER K222 5 I T 2% ]
HEARE, JEAET 1000445 3. B ERITTE A 8erBlafam ke, Abat 100048)

TR - A AR R A (A A 1ty R IR VA 5 kT B M B LR B AR S i R B Sz — . R
(149 5 Fhok SCETHE oA SR, eI [T A 10 >3t S [ I B i e KIS R AR AP 91 A T4, DR ARG 3
AN]SR S04 BR A S5 5ERI 10Dl UL S D BE AR DL 5 ORI | 2222 5 FE A/ MY A3 A MR
N SCRAG I3 R EOE 2S00 B R T3 A7 5 AN T s i B M2 i 22 SRR BE R [ o R4l SR ml oy DX
I PSR L5 S BES 75, RIS [ B9 DX S [] B8 20 S [ I ek R AR L P S A B 3-SR

BOFRMZMIEETT RS, DIERA S E .

RO I I R L K-S K0 A-D R

HrPE43285P426.615 SCHRBR RS A
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O3 A U1 4 A (Weibull) "7 fz 7R 5#b T (Pear-
son- 1) 345" Ik DL IR 43 A5 $5 857317 (Expo-
netial) . =5 72 I 43 1 (Wakeby, fi] R WAK ) o745
H 1980 4F LIk, Hi [ 78 /K F| 7K FEL TR 7K SO Je
TR BT 45y T8 >R FH e 215 380 T 28U A1 o sk
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Al AR 1000380 #7415

2R SCHE I FEL Y R Y 10 430 500 B TR AL
P, ST AR K 1751 (AMSS, annual maxima se-
ries) B ZEE KBRS (SMS, summer maxima se-
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series) , S5z AN M1 pRAEO B R 1,23 d [ 7
w17 LA, i K-S(Kolmogorov-Smirnov) -5
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MIAERR R 1960 4F 1 H 1 HZ20104F 12 H 31 H
TE R—Z e 10 Dot i (R 1) .

ZEAT oA BRI 53, REASl A HRER R
oy A AAE , 2 (6~8 H ) LA &2 (12 J ZIRAE
2 1) s K B 3l 43, VREAS 3l s 1493% H FEK
B h Gt A (2 A5 RK AR &
K2 dREM R A R 3 dRFEM R . X451 ol b 4
M H 2 AR KRN T T S R oy
A, ALHET XAR{E 5311 (GEV, Generalized Ex-
treme Value) \ %J %0 1E #5434 (LN, Lognormal) , 55
15345 (Weibull) | K7 /K38 111 53 45 (Pearson-II1) |,k
DR 5345 (Gumbell) .

K-S (Kolmogorov-Smirnov ) ki J&" & —F 3 F
256 BRV A1 PR (ECDF) A7, B RETE 2
Ao A T ONE , B A F AR 2L 50 A, ARE A
JINFEAS . A-D(Anderson-Darling ) £ 46 J& X K-S
Ko 36 ) — B TE , AH 1 K-S K36 & 1 %t B304
P17 1, K-S K oy BAT 43 A ook, iy i FHE
T A (4 45 5 5347, T A-D K 36 £ FH A4
G A ARG A X TS A-D G g A T R
R H . AR K-S 5 A-D LA 10 B RG50 X JLAP 7
A BRE S RO TR 5 . B ARSIt A i
A VLB A G 503 4 MATLAB 345530
1.1 Kolmogorov-Smimov K%

K-S iz 6y 0 6z 58 7 7 2 DA AR 1y BR300
B A 5 R B A3 AT LA, 5 T A TA) ) 22 BEAR
AN WIHERIZ AR A S A A T o 1Ry,
¥ty FEAS T N BREA H O AR 7 AT 14
J¥, Wl ECDF 123520 -

Ey=n(i)/N (1)
K, n@) /N Ty 8 . K-S 50 iy 14 &

IR« Ho I BEAS RO, o AT A 2 20 A 1Y)
s HONREAR B, AN SRR TR A1 1S
Ko K-S S HIGETH e SN -

D:lgliang[F(yi)— 1&i,ﬁ‘—F(yi)} (2)

Hoofr, F AR R S B CDF ATk 5
o X, IS B HATRURR SR B AR
fiit Bl LD D 55T EBESE H A0 A
HAERA R Z51E
1.2 Anderson-Darling K%

A-DRI BSR4 e, Hok
IEAUE:
A= n =130 ) () Infl - Fiy_ )l (3)

Horp n BAEA G, PO E S AT I RE R A1 pR EK
(CDF) o 7AMERE yo &t K/ANIFHES Y . A-D
R g AR T Q0T Ho A REARRE O H T3
GIA YA Hol FEAEHE , AN ek B TR E
ST EA

Stephens 25 tH 1Y IE 25 73 A I FHE AN F =
0.10 B}, 4=0.656 ; «=0.05 B} , A=0.787 ; =0.025 B} ,
A=0.918;0=0.01 i ,4=1.092,

X TR 55 1 0 A, TR 8 K 90 1 B R T o
J& G A R R R B BT 16 S
AT R 15 a4 s R R A5
2 #iR51he
2.1 BEAKREG T

uh R E ST E B R 2, 1000 firh

EAE 1 d B KRN B (A TRV, )P4
FEM 3 55,1966 4E 6 H 12 HAiC %M H ik 3] 334.5

£1 ZHBEKHERRFER

Table 1 Summary of daily rainfall at meteorological site

i G i i (g ZPE L WBHREEm)  RGEA ZORAER RS
50745 FEFFIIR IR 123°55" 47°23" 147.1 1960.1 2010.12 FARETT.
54342 TLIH L7 123°27' 41°44' 447 1960.1 2010.12 IR
57051 =N[4 bENE] 111°12" 34°48' 409.9 1960.1 2010.12 H
58203 LR G 115°44" 32052' 32.7 1960.1 2010.12 EIAT
53798 B& g4 114°30" 37°04" 77.3 1960.1 2010.12 TREIA
57461 HE B[ 111°18’ 30042’ 133.1 1960.1 2010.12 AT
59265 FaM i} 111018’ 23°29' 114.8 1960.1 2010.12 BRI
58737 R pingzs 118°19° 27°03' 154.9 1960.1 2010.12 ZREE
56227 % [ 95°46" 29°52" 2736.0 1960.1 2010.12 VYR T
52679 VA HR 102°40" 37°55' 1531.5 1960.1 2010.12 [iiElArat)
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Table 2 Maximum precipitation for 1-, 2- and 3-day duration at meteorological sites
FERt  ELREm WG f/ME feKME ¥iE b2 uhiE f/IME RME i b
75 HE(d) i (mm) (mm) (mm) (mm) 4% (mm) (mm) (mm) (mm)
1 25.60 135.50 53.75 22.12 30.80 115.80 5929 2247
AT 2 34.00 159.70 66.62 26.57 32.70 153.10 7027 2442
3 37.40 165.10 71.72 27.59 40.00 213.70 7840  28.89
1 20.50 135.50 53.00 22.68 18.40 112.80 5416  23.88
50745 57051
CES 2 eI 22.00 159.70 65.30 27.77 - 18.80 153.10 62.93 26.36
3 26.80 165.10 70.32 28.82 18.80 213.70 69.20  31.59
1 0.20 7.90 231 1.56 0.60 14.40 5.93 3.28
4R 2 0.20 8.20 272 1.79 0.60 17.00 7.02 4.06
3 0.20 8.30 2.82 1.87 0.60 21.40 7.59 4.63
1 8.30 62.70 22.12 11.67 32.10 229.10 96.37  39.53
LA 2 11.50 79.10 26.78 13.55 39.60 229.10 11350  39.80
3 11.70 87.80 29.98 15.25 52.40 229.10 12657  40.25
1 450 62.70 20.21 12.70 32.10 229.10 89.72  38.20
52679 57461
S 2 N 4.50 79.10 24.30 1518 . 37.10 229.10 10727 39.19
3 T 4.50 87.80 26.74 1674 51.50 229.10 119.91 40.56
1 0.10 5.30 2.11 1.33 3.90 36.90 15.95 7.97
ESEE 2 0.10 6.90 2.36 1.52 4.00 53.10 21.23 10.90
3 0.10 8.50 2.65 1.92 4.50 73.40 24.35 14.12
1 25.40 304.30 80.46 47.50 38.20 226.10 95.16  43.56
AotE 2 29.20 431.50 104.58 66.90 56.30 249.80 12075 49.50
3 30.00 570.20 116.66 86.14 57.10 334.30 13322 5295
1 25.40 304.30 77.16 48.08 36.00 226.10 89.45  46.28
53798 58203
ES 2 2 29.20 431.50 100.16 67.65 B 38.40 249.80 115.67 5274
3 30.00 570.20 111.52 87.47 44.20 334.30 12747  57.05
1 0.10 16.20 5.54 3.85 4.80 53.90 17.91 9.17
E&c 2 0.10 18.90 6.59 4.66 4.80 54.20 23.77 11.90
3 0.10 21.30 7.17 5.36 4.80 65.60 27.15 14.24
1 32.50 215.50 75.28 33.78 52.40 183.40 96.03 29.19
GAE 2 44.10 216.40 91.68 36.88 75.60 331.70 132.67  48.62
3 44.40 216.40 100.15 37.93 84.30 398.50 160.41 69.67
1 28.10 215.50 74.89 34.25 33.00 183.40 83.74 3377
) 54342 58737
ES 2 S 34.00 216.40 91.05 37.71 - 41.90 331.70 11692 5522
3 41.70 216.40 99.64 38.55 43.60 398.50 139.40  75.59
1 2.00 26.80 9.05 6.00 14.30 97.80 32.81 14.00
%% 2 2.00 27.50 10.49 6.82 16.50 125.30 46.13 19.55
3 2.00 27.50 11.04 6.90 16.90 135.00 53.98 2234
1 22.10 111.70 43.41 17.40 48.60 334.50 108.95 50.34
g 2 28.30 146.50 63.49 23.10 71.80 353.60 133.90  53.40
3 33.90 174.20 76.11 28.53 81.90 368.60 14930  55.54
1 10.50 75.20 34.04 15.56 33.80 334.50 9242 5574
56227 59265
CES 2 o 19.50 107.50 51.12 23.30 49.40 353.60 113.89  61.02
3 L 20.50 137.40 61.77 26.90 A 50.50 368.60 127.45 63.06
1 1.10 29.90 9.57 6.31 5.60 100.10 3162 20.32
X7 2 1.40 46.20 13.76 9.89 5.90 139.40 4228 2543
3 1.40 60.10 15.94 11.92 8.60 182.10 48.95 31.68
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mm, AN E 1 d RN S s 242 dik
R T 2 0 v 8K 431.5 mm, {37 U3, b
Gl FRE R I 252 d B RN R e (5 44T

3 dig RIS E 253 d doR I B i e s
KATEIC A BN A H] 570.2 mm, 47%1.2.3
d F5 K R TR B A e (A O T ER VLK, ) P 4 A
Y, 19694F 1 H 30 H g sEFER &4 100.1 mm,

e R B T i 8 (B B R AEL R, 2l A5 4F B
REEM A (1.2.3 D) REZEAEEE S, BRIEE
(7 F VU b i T A 4, P4 J80) 4F e K 1 d BT i
1998410 H 20 H ik E 5 KA 111.7 mm, H FHEK
1 d M & T 1982 4F 6 H 10 H ik 3| £ K (H 75.2
mm, AN AF e K 2.3 d BT i 5 2R i (R[]
MAARE A = el 55 Rt , Tl R ) AR fe ok
1 A& 19724F9 H 1 H,i58]115.8 mm, E 2
K 1 dFERT R IE SR RS 19604E7 7 15 H %
Mt 112.8 mm,

B R BT i G B AR I 22 L3, — R O
R ZERG T A T A XS E B
BEFERAEEVIAC . (H % S (0 Fradk
T, VO ) SR o CRITR , 9E) 4
EhRE NG = T E 2, U R KEW = S E
BIRE R A AER = T R 2

MR R K2 R R, 2 5 E R R
KAEZEFHN0~32.7%) , &AF(H F) 54 T K
15 2% F 8K (46.7%~96.3% ) s BAE 5 A T HR K 1 d
o T o 2 S AR T 5 il A O 3 3k, v k) Shy e
KAH A, 355 94.7% , HEF 54 TR 1 dRFEWE
FEAE M 3l o5 CBRVT R, )90 ) ik fe KA, 3 51
334.55100.1 mm, fk 2 dFEMEARA3 d R
R R KM S W R AEE S TR,
22 HARERE

KT 5 A3 A SRS 2 PG I 7 VX 10 S
SR KRR 7 9 T A I AR

1) 103 S AR I 25 51 v LA 05
RO B R T AR AE 53 75 (GEV, Generalized
Extreme Value) W48 1E 2431 (LN, Lognormal) 1
J¢ JRAD 43 A7 (Pearson-I11) . Hrfr, | UM AE 20 A5
(GEV, Generalized Extreme Value) il &5 %0 R i £,
FE3E I — P LR 50 ) R KT 9 e A R R
FEFES N 2314, it 60% , 2 B i KR F5) N
144>, (7 35% , & ZR i R & 750 0 184>, i
46% . HR R X IE 25 73 4 (LN, Lognormal) , 4=

AE R R FET B F 94 (24% ), 20 154
(38%), 2% 641~ (15%) o PR N B2 IR 3D 1T 4347
(Pearson-111) 4= 4F fie K ™ & 7 510 54~ (13%)
HZENIN(23%) , 4R T (18%) .

2) AR EFEWREAKT T E S PG
e BE A 56 53 A BREATY 2 T U (B 4341 (GEV) X
BOEZ A (LN) 5 Jz2 /R 3 T 43 47 (Pearson-TIT ) ;
2RI KA T AU BT R R ) SR
3 41 (GEV, Generalized Extreme Value) (52%) . J7
IR b TII 43 4 (Pearson-IIT) (19% ) F1 35 111 4% 4
(Weibull) (14%) .

3) [AIE TR 1.2 13 d IR 551 H.
3 sk 9 ARG 0 ) M SR 0 A eR AR T SO (L o3 AT
(GEV) (3 4~ fie KR &2 /3 51 ) Al Bz R b 1L 43 A
(Pearson-I11) (1 ™ Fe KRN & 751 ) o Hidr, i
i (FEACIE s, ol L 52679) AR RS e 471 L 2t
WEC 32 (R Rl T T I3, A , 58737) A P T it )7
G5 KM 3l (CBRVT I, )P0, 59265 ) 4R T 12 )7
G, BILL GEV HI5 2 4F s KRR i P AN RO e AL

G ol R, T L, 53798 ) LA Bz JR 380 11 43 A

A4 T K P SRR AR

4) M0 S Hras Rl LB | [ — 3l
MHAAE HE ZZEEIME AR AN %
T RAEGE T AT B0, JT 36 3 o, o 9 o 1) 42
o TR 2 TR T A 1 B AR B S e S 0 3
AN A T B S0 AT BRI T 25 5 0 A —
SRR (7R p v AT e, AR, 58737 IR K 2.3
dFEm e, E R 54 LI GEV & AL,
HL R ARG
2.3 EIHIHEST

DLABEA 3l g7 380 2 46 56 P AE 3 pR B0 40L& N R E
BRIV R T B AEL R R 7R TR 1~3 /R EE BRIl 1~
100 a R Aul s R R 26, M K-S 5 A-D
PRI DI G 6 1) e DR A T 2 471 P e pI 2 B4
B ANGH I — B 58 1 T 81 2 P A R T A AU
JEXT L 22 ek . 25 R R I

1) e A 1257 5] (AMS . SMS, WMS)
i, 2 2 IA) A 25 5 B AR TR 25 a LN /N
7.8%, H R ZH AU A & AEE I 25 a LN LT
FE(ZEFE/NT 4%) o A5 53798 (R s,
BTG T 36 ) LT U AE 7347 (GEV) WEGE
A0 (LN) B AP i 2405 5 = e K 3 d T i 22
S 7.8% ; 3l 55, 56227 (P g i T AT e, 7 R, 0k
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53798 (R, 0k, JBEu) 160 56227 (FERIHEIR, PO, PE ) 160 57461 (KT, #k, EE¥)

550
500 140 140
450
400 1 120
e g
£ 350 E100
300
i — —] 1 |
- . 80
5250 =1d GEV g ®1d LN
200 m2d GEV 60 =2d GEV
150 m2d LN m3d LN
100 m3d GEV 40 H m2d LN
D3d LN @3d GEV
50 1 I I I n I 20 1 1 1 1 1 n 1 1 20 1 1 1 1 1 T T T 1
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
EIYLH (a) EIH (a) EIYLH (a)
Bl 1 UEZERERT 6%I15i 8
Fig.1 The best-fit distributions of site with differences more than 6%
240 54342 GLIE R, I T, T0FH &) 56227 (78 FE AT, 76 8L, VB 25 k) 100 52679 (PEAGHAAIER, H, Bgkil)
g
220} 160 4 90
200} 140 80t
2180 g 270}
E glzo E §7°
E160 E Z 60t
100
140 = i 5
& 120} W1dLN ﬁ80 M 1d GEV ¥ 40 m1d GEV
ool M 2d P-T 17 60 m2d GEV . I m2d GEV
W 3d GEV H3d GEV 30 m3d GEV
80 3d LN 1 40 3d LN 1 20f 3d LN
60 P S S S S S S 20 P S S S S SR 10 P S S S S S S
0 10 20 30 40 50 60 70 80 90 100 ~ 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
HILH (a) HILH (a) HIYLHA (a)
180 59265 (BRYLIRIR, ), FEM k) 160 57461  (KYLUiK, Wik, B B3N
160 140
U / 2120
g 120}
! E100
o 100 ?g w0l
2 80| ®1d GEV - H1dLN
i m2d GEV
60 L m2d GEV ) 60
W3d LN
W3d LN B2dIN
40 3d GEV 40
3d GEV
D) e e—— P
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
HEILH (a) EIYLH (a)
K2 GEV 5 LNHIG A R s S
Fig.2 High similarity curves estimated by GEV and LN
57461 (KILHIR, ¥k, & E ) 550 58737 (4R B 1 V00 490, A R, 8t B o) o 57051  (BOIR AL 3k, 90 B, = 1)Uk k)
260 T T T T r T T T - T T T T T T T T T T T T T T T T T T
240
220t 20t
“g200] ’él6
mﬁlgo' T:i I
il
g 1601 /7 B1d GEV 212/ m1dPp-
i m2d GEV
140 m2d LN s
M3 d Gumbell
m3d GEV
120 i 8 1d Welbull
2d P-IT /. m2d P-II
100 m3d P-II / I m3d P
L L 1 n I I L L L 50 L I I 1 I L I L n 4 I 1 1 1 1 n n n n
80 0710 20 30 40 50 60 70 80 90 100 "0 10 20 30 40 50 60 70 80 90 100 <0 10 20 30 40 50 60 70 80 90 100

HEILH (a) HILH (a) HILH (a)

K3 GEV 5 Pearson-TI L1545 B i 9 3l 551
Fig.3 High similarity curves estimated by GEV and Pearson-I1I
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Sl ) AR R 3 d T DL SO A A
(GEV) SHHUEAS A (LN) LA 25 h 6%, &
Zef K 3 d R I DIOVEUE 404 (LN) {2 R0 T
514 (Pearson-TID A5 22 5 BN 6% ; 73 4h, 3l 11 57
461 (KA, 1AL , BBk ) & ik 2 d [ RR AL
A HRZE LT UM 5345 (GEV) S ROE 28435 (LN)
LA TETEIIA N 25 abf 225 40 6.4% (ILE 1),

2) FE—FBER AT 5 A PR A
Lk T B A R G A R, B R
FEAR ] 100 4F— i, i 225 5 (U L=k, X
Tt 2 R AERLRE (s A5/ IMBE 22 [ T S Y TR 4 SR
AT EE, TR A 5434256227 AF R 3 d FET &
F41, 52679 B 7 Kk 3 d FE R &8T5 5 57461 .
59265 4 Z=fip K 3 d BEK T 90 ) SRR o Al
(GEV) 5 EIEZS 4041 (LN) [ 28 W A 20 R 45 4y
(1 2) 5 78 3k 55 57461 4F e K 3 d BT &7 51
587374 K 1 AR 7415 57051 & K2 d
BT ST 8, T OB 5340 (GEV) 5 B /Kb 1T
414 (Pearson-111) 26 781 4345 JL~F— 2 (& 3) 5 0l 45,
57461 B 8 K 1 d B a7 90 6 B0E &40 AR
(LN) 5 Kz /R #b 111 43 453 (Pearson-111) 73 L&, 2k
T A R, TR 23 a I BRI G40 L R
TN 100 a B 451 A 5 R 4 22 53 0 3 mm 5 3 55
57051 & Zefip K 1 d [ 51 Bz JR b T 43 A
(Pearson-111) 5 43 1A 43+ 1ii (Weibull) #5 A 22 e K
0.3 mm; 3 1 58203 & ZEf K 2 d R P 5 A
SMAE 5345 (GEV) 53K DUIR 4345 (Gumbel D 8145,
WD RIA T &, 76 11 IS m r i 2o
AHER T A 5341 (GEV) |, X8 E 28 43 A
(LN), JZ /Kb 111 4347 (Pearson-111) — 4 Z [A] 41 &
() 8 T 27 371 o 82% , v T U B 43 A (GEV)
Z 5 WG RHHE 73%, SEE S (LN) B 5
HA W E s 55%, 2 JR 0 11T 4345 (Pearson-111) 2
4G 0B 27% 33X 5 F53C 10 A3 S BLA K
A5 RAR & .

3) Al A5 T 2 8 LA [R) pR G T 4
RN, 2457 FRAKWAET A
2R 22 S5 3 fe KA A4 7 3 45 53798 CIER] i 4k, Jof
Jb G ), 2 4ER KR 2 dFERT & LA GEV LN ik
ZEFEN10.7%, 2K 3 dFEW & LI GEV. LN
WA, R 2 5 N 28.8% ; 75 AME TS 15 57461 (K
YL, WG, BB ) K 1.3 d A M2l &
FERT Bk 2 d LA 2R LUAS ] 20 A PREUIN R T

BE R R AN, &R K2 dFEW & LN |
P3IAERIERKNT%, EFHR K2 dEWNE
LN P3 527 R KN 8.8%, X T K2 df%
Wi iE GEV . LNHIA 25 5 B iR KN 9.4%,

4) PIA ML ERT LR HEEFK
F o X T HLA W R I R R 227, YA 00
Foh0.01 (FEHII A 100 4—i8) At , B iR 1.2,
3 d R TR 22 5 P A RAEL(28.8% ) KR TF4FEfR K 1.2.3
d [T 2 22 S e R AE (10.7% ) , & 75 25 T e/
(9.4%) , 5 HiTSCAN R ZET fi KB R 11791 7 25K/
— 35, BT el o5 A Q2 B o R R A L B B R P
R, EBEARRUA IS SR RSS2

5) NI H $o K LA 8O AR . 7R
1.2.3 A KFE ST RPLE e, 1 d3Aa 3k
TR -, B 1 50745 (L Z il ke K22 57
h8.7%) Z A BdE A AL 6 A4~ A — B i 2
R 56, (H P PR BB LT o ek 3 d PR &2 )7
LA ROCR IR Z AN 5 56227 53 15 53798 1)
1004F — B H B/ K3 dFEMEMEZ 13.8% 5
28.8%. H K2 R EA 10 T8k —E0E
T ARG , 3 05 53798 5 1 57461 4 4E L E
Z= R MG IML T, 100 4 —iB R R A 2
SR 7%~17.9%.
3 %45 i

I FH S FE 3 20 A RSO 4 L R 10 135
ST AE LG, 38 K-S A-D K5 i E
BRI , 43 BT HLAR T 98 T AR AL 1 43 A B
XoF 3t A 1 3 T I AR DR A 36 O LU AN ]
PR 2 22 5 15 DL R 458

1) it 10435 55 R E i RAE ST, 15
KW REZ KA TRE, 450 kW e E
PIARE2E (RSO B ) U A RE I S A R T 22 =
(OrBr T4 HE2R), LR ZERE I i I8
[

2) MR (K-S A-D) K 5 5 , 40 0 4G
2 SR 10 30 55 ) U AE 4347 (GEV, Gener-
alized Extreme Value) 1 & %0 R f £, HR R X4
1E250 75 (LN, Lognormal ) , UK A J2 7K b I 4347
(Pearson-111) .

3) BRI AT S H R R b T2 A AN 2 f
PEAA MR, B S iE— 20 U6 BH B W (B 3L A
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Applicability of Different Probability Distributions
to Estimated Extreme Rainfall

ZHANG Yu-hu', WANG Chen-xi", LIU Kai-li*, CHEN Qiu-hua’

(1. College of Resources Environment and Tourism, Capital Normal University, Beijing, 100048, China;
2. Institute of Surveying and City Spatial Information, Beijing University of Civil Engineering and Architecture, Beijing 100044,
China; 3. Institute of Math Science, Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: Heavy precipitation is a crucial nature factor of flood. The return period of the extreme value of pre-
cipitation depth is the most significant reference of the design standard of flood prevention facilities in an ur-
ban or a basin. In this article, the series of annual, summer and winter maxima of precipitation depths for
1-day, 2-day and 3-day durations measured at ten selected stations in China are analyzed, using five commonly
used hydrological statistical distribution functions. The distribution functions applicable for these stations were
measured using the Kolmogorov Smirnov (K-S) and the Anderson Darling (A-D) tests. The results show that:
1) The summer maxima series shows higher standard deviation and larger differences between distributions
than other maxima series and the annual maxima occur mostly in summer; 2) The Generalized Extreme Value
(GEV) distribution, the lognormal (LN) distribution and the Pearson III distribution perform were better in the
imitative effect test of goodness of fit, and the degree of curve difference is smaller; 3) Differences between es-
timates of rainfall with return periods were shorter than 25 years are smaller; 4) Estimates of precipitation can
change significantly depending on the probability distribution being used, particularly for the summer series;
5) Suitability curves present seasonal difference. By statistical analysis of precipitation maxima, the precipita-
tion is concentrated in summer; due to the disperse and skewness of precipitation series, and the appropriate
distribution functions are quite different in different season periods; 6) In some extreme rainfall sequences, two
curves of linear fitting are almost the same. Even if the return period extending to 100 years, the difference
quantity of two curves is only a few millimeters. In this situation, the results of small probability rainfall events
are more reliable; 7) There are differences among 1-day, 2-day and 3-day durations of precipitation depths, the
probability distribution of 1-day maximum precipitation fits better. When carrying out statistical analysis of hy-
dro-meteorological extremes, various probability distribution function and test methods should be taken for cal-
culating, to reduce the uncertainty of single calculation. In this study, experimental analysis of 10 sites demon-
strated that the Pearson III is not suitable for all sites. It is suggested here that the estimation of extreme precipi-
tation should take into consideration the range of extreme values estimated by the best-fit distributions identi-

fied by more than one test as an approach to assess uncertainties related to extreme rainfall analysis.

Key words: extreme precipitation; probability distribution; return periods; Kolmogorov-Smirnov test; Ander-

son-Darling test



