H48% 6 B
2009 4£ 11 A

FiREEER (B ARRERR) Vol. 48 No.6
ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2009

R B K SCH 43 e B o P

FAR, mAR, EHR
(1. ¥z K3 TH AL KK R AT, #ix 4 310058,
2. Department of Civil Engineering, Hong Kong University of Science and Technology,
Hong Kong; 3. @byt #r Ak, % &% 710065)

o OE: MENET MRS S A R AR, HAT T R R BRI A E SRR e (B
HEWER) RTERITHENNES . BFATEHACEENSIE, RMREERERT IR 120, 360, 720
1440 min JEE PN AR, SFES AR EWN L EEHT AR B HE/N, HEERERMIEN, WENE
SR . 5 T WA A R BRAR S B S R RS B, AT AR N AR G R A O ) — T
FRBUHN T8 SRR

SRR BB, REME, SR
HE4yEE. TV211; P343  SCEKERIEAS: A SCEESRE . 0529 -6579 (2009) 06 -0127 —05
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XU Yueping' , TUNG Yeoukoung®, WANG Ruichen’

(1. TInstitute of Hydrology and Water Resources, Department of Civil Engineering,
Zhejiang University, Hangzhou 310058, China; 2. Department of Civil Engineering,
Hong Kong University of Science and Technology, Hong Kong, China; 3. Xibei Hydroelectric
Investigation & Design Institute, Xi’an 710065, China)

Abstract; Incorporating physical characteristics of processes in hydrological analysis is one of the focuses
of hydrological field. A scale model is introduced and its merits and limitations in calculating design rain-
fall depths, compared to traditional frequency analysis ( direct method) , are analyzed in this paper. The
data were collected from rainfall gauges of Hong Kong New Territory. It is found that the scale model is
applicable for rainfall durations of 120, 360, 720 and 1 440 min. The calculated rainfall depths are smal-
ler than those from the direct method. The differences between rainfall depths increase with return peri-
ods. It is concluded that the scale model is more reasonable than traditional frequency analysis and can
be used as an alternative or complement to design rainfall depth calculation.
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Fig.1 L-moment ratio diagram

Sy b A RUBE RS TR R B T AR v o B R T ) 2
W, AT EUAE AT R N, EE. 78
W, REBWRICEAR B 100 a BT ETH,
ST T, AN 20 a HBCHE T A SR 43 T
Z B AR A 5, 10, 15, 30, 60, 120, 360,
720 F11 440 min (Rp 1d),

B2 R 2 FIGHTH RN HOC R
B2 AT AE H, B—RZR I BB MR RETR R R
UF I [ A RCR o ARE I 2 AWkl DX ) [ 1 e
TP, % R A TR 7 e 7 A RUBESE e, —A
M5 F 60 min, FH—FEM 120 min F| 1 d,
W, AR 3035 PR R YE B O P B DR F 60 min f
Wi, HH 60 min VE REEBIR NS5 T H

~o-j=] 720-min

~o-i=2 360-min 1440-min

B2 A MG R
Fig. 2 Relationship hetween A and statistical

moments in log-space

ZEH5H, TURHERESELYSH =
0.36, a, =74.38, ¢, = 0.98 Fla, =6 308. 1,

5 (8 RS R RME GEdmZR oy M 7 HE 2 MU A
FEASCH, EHATHE R R B 120 min £ 1
d BIRERN DIET . B S ANE 3 B2 dE L 1 AT LS
HE A TR 685 T B ) e D MRE 2R 43 R o AL R T 12
B, BMAIFIR ESRUL, 204 20 a BT RZL
HEAT AAEH, 120 01360 min [ R ARG UK
B 437, 720 min BRG] SCB EEA R KA, T 1
d PTG SCHIBLE A o BRI SR BR i B 4341 R
BH—A (BUEAFIE W R B 0) , X R
PUE BRI T SUR R A R



130 Al kR (ARBIER)

—o— (INSheE 5
SR

-0.1F
2" € 360min
a 720 min
02t . p 8 720min
- i
T S
03

"0 0.05 0.1 01502 02503 03504 045 0.5

B3 diksELplE

Fig.3 L-moment ratio diagram

B 4 BT AR A 7R ) R TR B s A
MER{E. EY, T HEIH, D HPEMWIR, ME 4
FLVE S, FEmDTE D 360 min A1 720 min (1T
FEFRZET I 7=1000 a ZRTE L BIS, xFl
SIS R A o H B b B 10 S R
586 2 FEAN R T I RN 2 IR B AR DS R A 6 T
SEBR b, AT 2R R — s AR S R I

600! —— 1440 min

e //
£

0

900

800+ |—%—120 min
—&—360 min
700 | —e—720 min

50 100 200 1000
T/a

2' 5| 16 26
B4 BH R B TR

Fig. 4 Resign rainfall depths from L-moment approach
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Table 1  Rainfall depths for duration 120 minutes

calculated with two methods

WRITYE  EErEs RUSER 25 gRIm

E k] mm % mm
5a—ifi 118. 10 112.74 5 120.13
10 a —i8 141.70 131.52 7 143.62
20 a—i# 168. 37 152.75 9 166.43
50 a —if 210. 64 186.39 12 196. 69
100 a —if 249. 55 217.37 13 220.16
1000 a—iFi  442.12 370. 65 16 295.23
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