395 57
202047 A

o PR} o gt R

Progress in Geography

Vol.39, No.7
Jul. 2020

/NGB T R R B SR R

FEET

FURHE L RAR EEG

(L. FEACREIRTT SRR E B, PE 2 7101275 2. T MIHIBRBFIT A, |0 5100705 3. BUIN K 2F/K B8R K i TRk
RS0 =, 5T 4300725 4. BEVE A Hb e R 455 WIRIRE K4 ) 35 5080 2, 752 710127)

R BRI B I O 1 N AR SR B K A A, XM AR BN | T B T AR B AR SR
AFRELI, NSNS U T REAITE . AR il T UM AR AL R , KA A B RAROR , Lt Ansa it
B3 9 R I DX BT it B B 7 S N B 22 b il 1 iy, 5 1762 17 205 ™ B ol , PR e R R L4 4 T
HREOR . IESCRGUESS 1 LR T WY BB ) S U5 07 5 RV B 70 2605 ik R 1 AR O T F) [l pAy &1 25 4
SRV R, ALAE 2 NAE R A7 Huff IR | = f B I AL Pilgrim & Cordery UV 45 4 FRLII IR BT 22 1
PRI, LUK S I 9 SCS R L5 [R5 s e 4 1 1 /N Sekis it 2 T B A 1) (AL X AR IS 18]

TR,

XK 8 IR BT RN ; IR S C 5 PSR IR DT I R R R 5 PR /N

H /NI 88— e A R B T AR 1 1000 km® Y
ik S RN R L LPNE | e e S SR N I DR 21 )
VA SN R BRIV AT A A R S ] 57
A e GO, IHAR 22 FUUAR 03 1 i 50 AN AN HfE
I et , AR o O i ORISR BBt e LS AN
[F) ik B i b A A, st U L AN RE i i 4
IR RBOTHKY . Wi, REZE0h/ Nz
HI B P BORHESR Bk e,

AN GORHER BT UK, 2R st 2%
[E It 12 A I R N g B ST
B ST R PR TIBOC AR T2 R o B 24 xR
TR B AR R A, g AR eI R Y, 2
e B R R A AN [+ 3 D IR A B 1] RUBE L 493
Py e , a2 2 R i JRE B P B AR A R I ™ 7
TN PFHEAT B R v e o 5% bR 2 ) A R
WA YL e 1) B PR B B R B T 08 B P44 R
SiR J3E LA K 2 i B Y i AR R W o B 2 SR ]

s HER:2019-04-11; 81T HHH:2019-05-29,

DATHC 2 T 7E Ty B PN o 5 e BB 1) 5 JBE 5 347
JEE AE I IF N4 22 22 W i 8 o i) R AR b 7y
T T2 7 B g I YA [) R SR A A2 Ak i 72 BV R
IO ENHES R ciE | AR A N PR 1 B
AP L b AT T RIS, Hh i afs R 2R
& L. Al Goswami S5 T 2R K
2 gt N7 AT ] T TN R T RN R 5 R 55 SRR
Circular ZE 1A 58 22 I 18] RUEE [ R RRAE T4 BT
T 5 5 P S E AL 5 | AL bR ST 5 T I A
BRI B 5 Yeh "R F £ W05 Brih 45 6 2R
I3 M R FNZ R I3 B T F Y 5 Grimaldi S5
38 12 22 A8 w5 A oW R 1 458, A1 3-Copu-
la PREE T =0l A AT 2R I 2 5 Lin 552
LT HER 5 pR %S Copulas Be4h pRECE T T AU
[ —Mp 2272 1 53 M1 7712 ; Cowpertwait SRS 5
o A5 RN TR AR AR o ) B A S R T )
17 TARAL S IE s Miller 551z F e £ Rl HIL A

B & B F5EHE AP AR5 H (2017YFC1502506), [Foundation: National Key Research and Development Program of Chi-

na, No. 2017YFC1502506. ]

FE—1EREN JIET(1995—), B RN BitAx, FZMNFIKSOKFEMISY . E-mail: yanzhengxiao666@gmail.com
HBIEMER BN H4(1954—), 5 WHCZRN B2, AR S, rp EREBE B, 2K SOK RIS 5 Y

E-mail: xiajun666@whu.edu.cn

SIMME P IEY, B, R, & /RS R I AL kR (). B ARk R, 2020, 39(7): 1224-1235. [Yan Zhengxiao, Xia Jun,
Song Jinxi, et al. Research progress on design hyetographs in small and medium-scale basins. Progress in Geography, 2020, 39(7): 1224-

1235.] DOI: 10.18306/d1kxjz.2020.07.014

1224-1235 51



5573

FEIER %5 P N R 2 FR R AT 1 1225

T (Cascade mode)é i M Kdlid i 45 2] 7 585 ik,
PAA: BT B i (8] 41, 4555 (H R 2808 %
T AL T BRI TRE B B, W R F A b 03
PV T 58 I it — P I . H T P20k
J oA AT B R BB 510 D 2 R R R Huff
I AT MBS Pilgrim & Cordery 5 il [m] 47 4
I

Hh L P K R A i D 2 PR DK S Rl K 3 JS ), R
43 DXk 7K R A S PR 5 L P ] 118 9 e 2% TR B8 A
[F1) {8 4 2 B K i ™ 9 AR 22 vh /Nt 3 it
T BORMRLGR , AS f2 LL B K 8 1 A A
SRBLTTUE K, PRk, PEAR 22 7K SC3k 73 A 5 i
DXt B P P 81 R R R R HESR B K™ . 3
TR BB BT KA AR A S At
TR . BT S I AR B n] LU A B 7K ST
B S BB R UER S AT R N Z Rt —
A T DA C AR B TR IR
TARAEAAE D 2R A, A R S 22 2L
KA R A AR T, AN L L 5 3 3 2 Tl
R 0 SN e o I IESIENEZ) S i s
TR AE T, R K IR RE 7 JE BE , PR
PEAT B R BB AT S B R S
ARG IR T /N T R IR S I R F
FEITVE , B AL BR) R R e R Y IR0 5 T vk R
T3 T7 1k SR D BT 2 R R LS K Iy s
TFRR RGBT %, LAY O Jim 60 22 1 R R R TR AT
P BRI AT RS i 5 A S I )

1 BT R R B e S ) 5 7 1%

o LIRS (438 12 T TR I A R 22 B S
T ISR Y SR B R B T MO i S B
()2 I ST A . 537 2% W 9 VAR R W e o
AR ], Horb i A AR MR TR A A e KT etk
23 A 1) T B 7 DA K S Gt v ST 5 AR 4 B
a5 RN R0 22 SN I HY (RSP X R RIED ™, 28
T AR V1R 5 A5 1) B 7 T = N 7R
T T B o D 80T R 0 7 8 S MR I T W R A
FVRFAIE , A5 21 RR Y () 45 SR B A B, T LA 2\
TR TR GE 45 R i 1 1 SR R R S
1.1 EHEF AR TAY RN

LR T ) I S A R A A I T
AR RS TR A BT AF” 7Y R )

s T BT B AN (SR 7 A T e o di
TR AR AR B vy, T ELX KM AR A
B AR TR X A2,

TEFI P AR FZNLL T 24 T7 5
— s N I A A U I U ) 2 R 5 T R A
Y R ST B P, i WL RS S BRI R IS N
W37 LA % T e85 e 181 11 R R A
TR TREAT B AN 28 B I i S,
XA B TR I it 7K B0 o R R Y Tk 0 2 L A
R 5 3 RS A S IR R, IR 0 A 0
HH B ] 22 SE 5, Xof I 9 32 9 X oK M) T A At Y
BB R xR 2R T K A K
WL TR0 S B R A X , K2 2 50
il AR E B A BT IR HEE MK
F T AR — B BRI, W o 28 5 i AN Al
AR AL , BT LU X0 i B B s i By b 1 ok
M TRE R T AR BRI 2e 42
1.2 EFHARTNTTE

Ve MR B 1Y )5 vk R8T 3O B
Sl AR A R R e AR R 5 @ BOREAS LI, AT
e P 358 PN B8 B S0 ) R R A D) JE BRI,
A K SO A 4 R AR TR A PR3, e IS B
Mo DX 2R G A ) ML R B R 1 A

2 RGNS

FUAT, IR Tk B2 2 M — R HAS
5 FE I TH L HARERT DA L
P25 77 AEA T FBAGFIWTAS 21, il TR i P A2 AR b
PUPEAR SR , %07 ik B 5 47 (LR RS " AN R
BRI BTN Sz, B2 80%
S IR BIE . BRIk 2
— Sl I S5 R 22 1B, TR BN ] A4 T
S0 o SRR A A 0 L, T A SRR T e R A
WAREI B A 57 58 AU ARASERII R e 5 P R e R A
X EE , 5 e e AT B DU TR 2R ) 2™
FAE 19 22 50 4FAX, TR e B 70 SRR 3
FRI A 73T T e 7 5 Ik T R B PSR 1) i
1L 5 22 SRR AT IS, Rl o3 1 R 24 7 Rb RS B (1
1), B4 2450 1 20 | BP0 R 2R A 0L R R, AR A
1 256y i T g PG I 280, 545 1 286 0y o R g P e
TR 55 2K Oy Ji e e 9 75 5 55 IV 26 Sy 339 59 73 A
RIS 585 V28 50 VISR S VIR O UG R Y . 3 i




1226 o W R

L

ok e

$39%:

(a) 51 2B TR A (b) 5511 A BRI TR

(c) SEIIZE HLIETI R (AFBIVERI S MY

B i . i

(e)5F VISR

(f) BB VIZERUETIEY

(g) 2B VIIE Ry XU Y %Y

el .. LI

P A e L 2 BB Y 7 Rt AR s ]
Fig.1 Seven types of hyetographs defined by Molokov
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Fig.2 Diagrammatic sketch of four short-duration hyetographs
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Tab.l1 Summary of short-duration design hyetographs
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Tab.2 Statistics of comprehensive rainfall

peak location coefficient

I ) 28005 m Ry 5 TR DA K
VR Iy ¢, ST i H,o W

T S

W P A8 T B 20 011 AY Ly o 5 DA IS J:Fkﬂi}— 3531

ER, HX r [H5R, X r
Fel, 2 0.375 | HHE,dbie 0.355
TR, FEAR X 0.350 | WA, i 0.367
IRk, BT M X 0.200 | 1, G 0.414
HAS, JUM i X 0.500 | T, KT 0.3~0.4

-

ZINERR R R AR

v

Seil gl
FERTIEALE R A

v

A [5 J P i  £57
BERBIGETEY

v

NI A

BARBIGETE

e IR
SR A E

VAT S IR A

R AR

Uﬁmﬁw%magf i it

]

v
(et BT Hg R it
v
[ ZIMEFBETT R ]

P32 hnear i AR R A 1
Fig.3 Flow chart for deducing the Chicago Hyetograph Model
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Tab.3 A simple summary of the existing applications of short-duration hyetographs
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Research progress on design hyetographs in small and medium-scale basins
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Abstract: Designing hyetographs is the basis of deducing design flood for small and medium-sized watersheds
lacking flow data. It has a significant impact on construction standards of water conservancy facilities and
municipal engineering design. Therefore, a large number of studies on design hyetograph has been carried out in
China and internationally. In recent years, due to the impact of climate and environmental changes, great floods
occur frequently. Mountain floods and waterlogging in urban areas pose a threat to the property and personal
safety of mountain people and urban residents, and have caused many disasters. Therefore, higher requirements
are put forward for the design of hyetographs. This article systematically summarized the principles and methods
for selecting typical hyetographs and the classification of hyetographs, and reviewed the methods of deducing
hyetographs in China and abroad, including the Chicago Hyetographs, the Huff Hyetographs, the Triangle
Rainfall Hyetographs, and the Pilgrim & Cordery (P&C) Hyetographs—our short-duration design hyetographs in
total, as well as the long- duration Soil Conservation Service (SCS) Hyetographs and the same- frequency
method. Finally, the problems in designing hyetographs in small and medium-sized watersheds and the prospects
for future research are put forward.

Keywords: design hyetograph; temporal distribution; deducing short- duration and long- duration hyetographs;

medium and small-sized watersheds



