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A method for decreasing flood peak phase difference of
lumped hydrological model

CHEN Furong' , WANG Bingxin' , FENG Yan’, XUE Mei’, ZHANG Yongpeng', LI Jun'
(1. DHI China, Shanghai 200032, China;
2. Bureau of Hydrology, Songliao Water Resources Commission, Changchun 130021, China)

Abstract; Based on the NAM model, which is a lumped hydrological model, the discharge at the Wudaogou
Hydrological Station was simulated. Nine flood events with the largest peak flows from the period of 1985 to 2010
were chosen to calibrate the model parameters. Simulation results show that peak flow appeared in advance
systematically, and the flood peak phase difference could not be decreased by adjusting model parameters. In order
to obtain reasonable results, two improved models are proposed: one is a lumped NAM hydrological model that does
not change model parameters but deals with area precipitation by shifting time weighted, and the other is a NAM
hydrological model, which is based on sub-catchments and deals with simultaneously weighted area precipitation.
Calculation results of the two improved models show that the flood peak phase difference decreases, and the

coefficient of determination and the qualified rate increase.

Key words:; lumped hydrological model; sub-catchment; NAM; peak flood phase difference; Wudaogou
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Table 1 Routing distance from sub-catchment to catchment outlet and routing time

ER/EC iR TR AR km? TR TR km? T LW EE R /m TE L AE R ] /h
1 999 12733 0.08 0 0
2 465 12733 0. 04 21134 7
3 546 12733 0.04 44994 14
4 607 12733 0. 05 48 664 15
5 564 12733 0. 04 51430 16
6 220 12733 0.02 51430 16
7 272 12733 0.02 67752 21
8 471 12733 0. 04 76681 24
9 1081 12733 0. 08 76822 24
10 1097 12733 0.09 80887 25
11 590 12733 0. 05 80887 25
12 976 12733 0. 08 101358 32
13 683 12733 0. 05 111875 35
14 442 12733 0.03 122515 38
15 1178 12733 0.09 122905 38
16 622 12733 0. 05 137773 43
17 981 12733 0. 08 138207 43
18 481 12733 0.04 139865 44
19 202 12733 0.02 153976 48
20 256 12733 0.02 153976 48
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Table 2 Comparison of flood evaluation indices using three methods
. F B IRAR NS iff 7 1t DEE L AFGT U fEAH .
A H H) ot H) e EL AR

Jrus H ZEHH Ik R /0 X4 ey (%% h B

iYineS 5.30 0.41 -6.09 -3] X

1985-07-31 1985-08-30 it — 8.90 0.83 -7.53 -8 v

Gty a7 4.19 0.79 -8.36 -3 v

5YineS -15.50 0.41 —4.44 -39 X

1986-07-29 1986-08-12 T — -16.70 0.90 -8.90 -22 v

UGy - -15.47 0.91 -7.81 -12 v

5Yin7S 3.40 0.85 4.57 -35 X

1989-07-08 1989-08-10 T — -0.20 0.92 -2.07 -4 v

gy a7 6.06 0.85 0.88 -1 v

JEr ik -7.80 0.82 14. 99 -28 X

1991-07-06 1991-08-18 it Iy i — ~6.00 0.86 5.60 1 v

UGy a7 -4.90 0.74 -11.01 7 v

Rk -1.00 0.48 -5.43 -30 X

1994-08-06 1994-08-25 BT — 4.60 0.90 -15.13 0 V4

[giiay a7 0.76 0. 82 -23.70 5 x

SR -5.90 0.33 —4.34 -30 X

1995-07-14 1995-08-14 B — -6.90 0.96 -18.85 1 v

gy a7 -9.66 0.91 -19.98 5 v

5VineS 9. 80 0.84 -9.43 -28 X

1996-06-13 1996-09-11 M I — 9.90 0.81 -25.49 0 X

UGy 7 10. 16 0.75 -28. 88 2 X

5Yin7S -5.70 0.79 -11.32 -52 X

2005-06-17 2005-09-19 eI — -4.20 0.86 -9.84 -24 v

et ik — -6.36 0.82 -13.85 -17 v

5YineS -12.50 0.76 ~-12. 14 -22 v

2010-08-19 2010-09-11 BT — -12.00 0.83 -15.72 2 v

gt - -5.06 0.78 -12.40 6 v
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Table 3 Comparison of average values of evaluation indices in nine flood events using three methods

ik Yk RRIEARRZE /% WEMRE WEEMIHRZE /% EEMAIZ/ h B/ %
JRoT i -3.32 0. 63 -3.74 -33 11. 11
BT — -2.51 0.87 -10. 88 -6 88. 89
P — -2.25 0. 82 -13.90 -1 77.78
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