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Fig.2 Sketch map of basin boundary and grids coding Fig.3 Sketch showing execution sequence for runoff
routing with grid-based hydrological model
1
Table 1 Execution sequence for grid-based runoff routing for Hanjiang River Basin
and topological relation of drainage network
Sequ  Upl Up2 Up3 Up4 Up5 Up6 Up7 Down m /km?
568 -1 -1 -1 -1 -1 -1 -1 7 0.1253 846.1 0.7195
567 -1 -1 -1 -1 3 -1 -1 7 0.1245 1196.4 0.7195
3 527 -1 -1 -1 -1 -1 -1 -1 2 0.1265 846.1 0.7195
7000 31 6904 6905 -1 6999 7092 7093 -1 7001 0.0083 846.1 0.7195
7001 35 -1 6906 -1 7000 -1 7094 -1 7002 0.0012 846.1 0.7195
13030 10426 -1 -1 -1 -1 -1 -1 -1 13027 0.1265 846.1 0.7195

13031 10425 -1 -1 -1 -1 -1 -1 -1 13028 0.0969 846.1 0.7195

“ o



32 5 485

2 Muskingum-Cunge

a
. Muskingum ‘ " . b
.  DEM
Muskingum-Cunge
2.1
1969 Cunge 63 172
x=1/2-D/ CAl D C Al
Muskingum-Cunge ~ ° . Muskingum-Cunge
Qi = €0 + G0 + C307,, + Cy 1
Co - xk + 0.5A¢ C - 0.5At — xk
"7 1-x k+0.5At 27 1-x k+0.5M
Ce = 1 - x k- 0.5At Ch - gAtAl k_g
37 1-x k+0.5M¢ T 1-x k+0.5A1 - C
C, C, Cy Cy k—— Al x Muskingum-Cunge
—
2.2 Muskingum-Cunge a b < e
<. (1[4
DS —><_qb(t)
(t) -
AOR R0 ] Q.(1)
4 d ¢ o] 7
6 ab ¢ 0. t O t <
R
Qc t € e Qel t € ~
Qo t . e Qo t Q)
abc e Ga t qy &
4 Muskingum-Cunge
ge U qe t 1 ab c . .
Fig.4 Sketch of the Muskingum-Cunge
Qu l Qb t Qc t Qa l Ql) t Q[f 4 e flood routing method
Qe] t 1 e
QeZ 4
DEM 4
1 Muskingum-Cunge a
Sequ M Upl M Up2 M Up3 M Up7 M Down M
. b .
c K=1. d Sequ M K N. Upl N ~Up7 N
N Upl N ~Up7 N -1 N 0
N Upl N ~Up7 N -1 i Ly L,
Li L:1 2 7 N Ll L2 L[' N .
e 1 N Down N . Down N = -1 Down



Fig.5

Hourly flow discharge of No.8305 flood at Hanzhong Chadianzi
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2 Muskingum-Cunge
3 Table 2 Hourly flood discharge at Hanzhong station
1980 ~ 1986 20 routed by Muskingum— Cunge method
At=1h
10 /h
/mr st/ mtsT! /% /mm /mm /%
DEM 8001 3240 2559 -27.2 5 32.8 29.4  -10.3 0.850
8002 6040 6925 14.7 2 88.9  94.1 6.0 0.933
0 8004 1860 2030 9.1 -3 29.4 3.9 1.7 0.835
8005 3320 3808 147 -2 41.7 519 4.4 0.792
8006 1950 1848 -52 -3 54.4  65.0 19.5 0.786
Muskingum-Cunge 8102 5980 8228 37.6 -1 7.1 134.6 15.0 0.889
8104 8310 9749 17.3 2 405.3  436.8 7.8 0.867
8105 4620 4475 -3.1 2 260.4  235.0 -9.7 0.941
Muskingum-Cunge k=10min 01 2200 1729 -21.4 6 2.8 308 -6.3 0.863
x= —0.4 At = 10 min 8203 3460 3860 11.6 2 142.6  153.1 7.4 0.846
8302 3110 2278 -26.8 0 59.5  49.5 —16.7 0.845
Al=1km. 2 Musk- o203 3500 2498  -28.6 -3 599 595  -0.7 0.838
ingum- Cunge 8305 5260 5649 7.4 0 114.4  120.3 5.1 0.959
2 Muskingum- 8306 3370 2810 -16.6 2 453 45.0 -0.7 0.930
8402 2900 2889 -0.4 6 62.3 574 -7.8 0.855
Cunge
8404 1760 1516 -13.9 -2 27.6  28.9 4.6 0.82
8405 1600 1114 -30.4 -4 23.7  28.2 19.0 0.874
+ 20% 8406 2800 2411 -13.9 0 91.8  97.2 6.0 0.824
8502 2400 2205 -8.1 3 81.5  83.4 2.2 0.900
70% 4 h
8602 1390 1339 -3.6 7 36.0 323 -10.3 0.781
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Methodology of grid-based hydrological model and its application

YUAN Fei REN Li-liang
Key Laboratory of Water Resources Development of Ministry of Education Hohai Univ. Nanjing 210098 China

Abstract On the basis of grid digital elevation data the grid flow vector digital basin and spatial topographical structure
were generated for the upper catchment of the Hanzhong hydrological station on the upper Hanjiang River by use of the
Digital Elevation Drainage Network Model for river basins. The grid precipitation data after step-by-step interpolation were
taken as the input of the Xin'anjiang model for runoff calculation for each grid element. Then the Muskingum-Cunge
method  considering the lateral inflows was applied to flood routing on the platform of grid drainage network and a grid-
based hydrological model with high precision was derived. The model is not only able to route the discharge hydrograph
for the outlet section of the catchment but also capable of computing the discharge fluctuation at any grid of different
tributaries in the catchment. As a result the grid-based digital basin coupled with the grid-based hydrological model is of
certain theoretical value and practical significance to deepen understanding of hydrological physical mechanism water

resources management and flood prevention in the catchment.

Key words digital elevation model digital river basin channel network hydrological model rTunoff flood





