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Application and comparison of
cell-to-cell diffusion wave and Muskingum routing methods

YAO Cheng, ZHANG Yuxia, LI Zhijia
( College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China)

Abstract; The flow routing method in the distributed hydrological model was investigated based on the digital
elevation model (DEM). The cell-to-cell diffusion wave and Muskingum routing methods were applied to the flood
simulation in the Chengcun watershed, located in the southern mountainous area of Anhui Province. The results
show that the performances of the two methods are comparable and can produce desirable simulation results. Further
comparison and analysis show that the two methods have differences in representation of the spatial distribution of

parameters and variables, as well as their computational efficiency.
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Table 1 Accuracy statistics of model simulation results using cell-to-cell diffusion wave and Muskingum routing methods
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gauge stations in Chengcun watershed
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Fig. 4 Comparison of flood hydrographs simulated by cell-to-cell diffusion wave and Muskingum routing methods
TCGORH X3 FHVEAT 5 o — 2B T
4 & &

B RN A K SO 3 B 5945 R, LU TCHORE L IX P K P TA Y SE PR 28, R A R 7 ik e 738
FATCIA] BRI C A K SCREA I FE B A 5 X A R 2 — AR SC LA RE g L DX 52 A 3 4 491, i 06F
DW 5 MK 3 2 Ffrbiipas 10 38 55 05 12 0T Ji B LU, 25 3R 3 W] B AT T4 RE St i 1 S AN it sl ) it /K AL
REAL IO B v WO ABUORG 2, Sd X 2 M7 Ikt A T X L A, e B DW D5 U5 A Bt Ay BEEE R | BERE A FH a3
FRAE WA | SR A N SR w5 B B OIS A AR AT X T IR B0Rk s DA — 2 3
RS TR AXS BT, X6 TR R A 8 S P 1 7 R T, 1T MK D7 3 A0 B a8, S PR P, (ELHE R
TN FERA B e MR , A REAR Gt 7% IE S RO Y 25 () 28 S 1k Ay itk — 254240 2 M7 ik By W) 3
PR, A B Gt T T 0 A SOK SO i A i EE IR ARIBIESE

S

[ 1] w2y, wEm. oAk OB IR 53Rk [J]. KRR B R, 2004, 24(2): 55-58. (RUI Xiaofang,
HUANG Guoru. The present and future of the distributed hydrological models [ J]. Advances in Science and Technology of
Water Resources, 2004, 24(2) ; 55-58. (in Chinese) )

[ 2] gezAE, A2k, AR ok SCRBERL [ M. JEst. s K FIK HL H R, 2004.

[ 3] W KPR HERE [M]. maT . IR 2% ks, 2007.

[ 4] &F8E, LU, B4, 5 SUOKSOEIL S TERER [M]. B 50 R Uk, 2010,

[5 ] 28R, Wk, {Erpte. LT a8 VIR R R MBI [J]. TR 24l . FLORBESAAR, 2007,35(2) :131-134.
(LI Zhijia, YAO Cheng, WANG Zhonghua. Development and application of grid-based Xin’ anjiang model [ J]. Journal of
Hohai University: Nature Sciences, 2007, 35(2) : 131-134. (in Chinese) )

[ 6] B8R, M, mEE, & WS R ZIIBRI RBESY [J]. K& 2E4H, 2009, 28(2): 25-33. (LI Zhijia, YAO
Cheng, ZHANG Yuxia, et al. Study on gird-based Xin’ anjiang model [ J]. Journal of Hydroelectric Engineering, 2009, 28
(2):25-33. (in Chinese) )

[ 7 ] YAO Cheng, LI Zhijia, BAO Hongjun, et al. Application of a developed Grid-Xin’ anjiang model to Chinese watersheds for flood
forecasting purpose [ J]. Journal of Hydrologic Engineering, 2009, 14(9) . 923-934.

[ 8 ] WANG M, HJELMFELT A. DEM based overland flow routing model [J]. Journal of Hydrologic Engineering, 1998,3(1) ; 1-8.

[ 9 ] JAIN M, SINGH V. DEM-based modelling of surface runoff using diffusion wave equation [ J]. Journal of Hydrology,2005,302 .
107-126.

[10] YAO Cheng, LI Zhijia, YU Zhongho, et al. A priori parameter estimates for a distributed, grid-based Xin’ anjiang model using
geographically based information [ J]. Journal of Hydrology, 2012, 468/469 . 47-62.

(1] Wenle, 222k, B8R, 55, MRS BORT 2 BRI S T SOwi (D], PR 22440 FARRLAEAR, 2012, 40(1) ; 42-
47. (YAO Cheng, JI Yiqgiu, LI Zhijia, et al. Parameter estimation and application of grid-based Xin’ anjiang model [J].
Journal of Hohai University; Natural Sciences, 2012, 40(1); 42-47. (in Chinese) )

[12] KOREN V, REED S, SMITH M, et al. Hydrology laboratory research modeling system ( HL-RMS) of the national weather
service [ J]. Journal of Hydrology, 2004, 291 297-318.




