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Application of the calculation method for the spatially distributed unit hydrograph in mountain watershed
CHENG Shuang hu, HU Chur gi ,MA Cur hu
(Hydrology and Water Resources Survey Bureau of H ebei Province, Shijiazhuang 050031, China)
Abstract: The calculation method for the spatially distributed unit hydrograph based on GIS and digital elevation model is a use

ful tool to calculate the flood confluence in the mountain w atershed. The method was applied to simulate five floods in the Dage

watershed. The simulation results showed that the relative error of flood peak is less than 10%,the relative error of flood vol

ume is less than 20% ,the error of time to peak is less than 0. 5 h, and the effective coefficient is greater than 0. 8, w hich indice

ted that the method is applicable for flood simulation.
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Fig. 1 Schematic diagram of the derived process of unit hydrograph

ANTRITT AR, FF HAS 7K R SR B A . Bk, AR
A AN TR A . KTy 2Rl A, WK
T 4% 2 T (Manning) 233 5, (HK TS 7E W LMz
SRS IR K I AN 58 AR o KOG SRR Sk T B b
BENHESE VA

V= aS"? (1)
S sk A KR T M PRI (%) ; « WERS
B, 2 S AT B T T B R X I T 1) PR B R
1.3 JCeTE et B

KT S AE IR B B 5 T) TR AT R — AL 3 — 4
X AE A [ (R B0k 3L T (KR % 12 7 DEM o, Bt
P A% P TR ARTAE H  TE J RK Il 1) LR TR AR A0 I A, i
FRO 7 vk T DAAS 302 M0 P9 AR 1) L S I B TR VB
o AR WA 10 ST B K o O K O B, TR A
(2) TS A — PR T AR AL R i B I ) AT

AT= L/V &% AT= 2L/ V (2)
S LA PR IR A 48 92 B BE B TR A B (m) 5 v Dk U3
(m/s)

SR KU R 5, % K 898 BT T T 031 g
0, TR AR 3) i

T= _;AT; (3)
Kol m B T b R R ISR
14 B EE

TV 4 BB i, 47 5% 47 B T 49 50
4 45 I 4 —— I 06 28 % I 0 (2%

2

2.1 B¥a B EI 5

B BH a A BAEE RN S B, 45O R R
T (R ) AR AL I R BEL S, LIRS A A AT
I, KA ST PR 0 50 S o 383 AN, B BHL DK, @ TR
A, 2K
2.2 BHa R

P T30 38R 4 T SR X DUE AT, B o TR G

AR R I G BT K SRR R 4 A 85T R R,

SRFH AR 11 T P9 S 00 8 R 6 5 80 o BEAT R G2, B AT
N

25 58 — NI o M, 53 W T BEHAT — AN THEE AT B
25 P K SCREALL R 60 45 5580 TG 1) SR 2601 4 L 0 B
UL S0 H 11 A0 T B I3 s AR T S e A S A

* 190« HWIWWE XR

o L) PR 8 LA B R R S 5 S S A,
WBH o B T UL A T R RS S
T FRLA W 1k, G N a R ED R R B U a R
INAH .
2.3 A¥a x4 K

F 3 28 3R, 24 o R I, M T BB BEL e/l 97 ok 1
R, VRN T bR, o7 U 6 9 /0>, W (L84 0, 0 UL (W42 T
SR B U R /I, 06 RIS ) S, VI I W A

3

3.1 AR

AHTFFE LA K P SO0 BT F0 8. K IR K S0t 4 F 7R &
11641, Jb2h 40 11, kb Tir ke A s b3 == 5 3 i A
SR P U SE T A, 45 7K T A 1 858 km? . K Pl ZK 3Lk A
g TR 3 R AR B K = B L e 3 AR AE Y, A
i3 TR 20 BT, BRSEAL S5 i) B W S LR NS
s 5 E, LMD R R, AR R,
KEFRAWE . WILE FP ) BEK & 488. 4 mm, BEKE
BAEPERIH(6 H- 9 H), & K& 83% . ¥l DEM
UL 2, 2155k 258 AN/ T, L 3.

2 DEM
Fig.2 DEM of the Dage Basin

3
Fig.3 Division of small watersheds in the Dage Basin
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Tab. 1 Statistics of simulation results
g MR WRUOE  WOUMR
N RIE(%) (%) 7 h E¥
860907 11.28 - 1.5 - 0.1 0.93
930811 7.58 18.22 -0.2 0.89
940723 9.09 8. 67 -0.3 0. 86
960723 -0.52 - 0.09 0.3 0.96
980706 - 8.49 17. 61 -0.3 0.92
4

Fig.4 Flood simulation results in the Dage Basin
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