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Fig.1 The schematic diagram of TOPMODEL physical concept
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Tablel The TOPMODEL equations under different types of hydraulic conductivity assumption
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Fig.2 The distribution of the Xunhe River basin and hydrological stations
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Fig3 The distribution of the topographic indexes in the Xunhe River basin
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Table3 The spatial mean saturated hydraulic conductivity of
each layer in the Xunhe River basin
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Fig.4 The spatial mean saturated hydraulic conductivity fitting curve of

each layer in the Xunhe River basin

3 RS

31 BAKERIELELE

i 2.3 TR SRR O R G A R v, )]
T SRR RN L Rk, Mk
TOPMODEL #5Y (R 45 508 S ACRAR %, At —2 5
WFZEES , A 3C L 1991~1997 4F k% 72 1 |, 1998~2001
AERBGUEST, A3 AR R B SR (B LA A4k
SRR T ) TOPMODEL #AY SR AN AR &
$0NSE WEMEERORS B | A6 AT skt A T H AR I

Horfr 2 A RMBGR T B9 S EU0 A IR L KX
AN RER R BN 4 R,

Bt NSE 7E238 WA e i -S4 &, o4
AR T B NSE R4k =, iA %) 0.82, 1 +5 £ f ik
T Y NSE ik 0.77; stubweBI i R &, $2H
1991~2001 4[] 3 Bt g i £ K F 2 000ms Btk
(MK 445 19940721 19941005 ,19980804 ) , Xt Hi kg

F4 AESKERE TRBESHREUER
Table4 The TOPMODEL parameters and simulation results under different types of hydraulic conductivity assumption
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Table5 The flood peak simulation comparison of TOPMODEL
under different types of hydraulic conductivity assumption
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Fig.5 The daily runoff simulation results of TOPMODEL under different
types of hydraulic conductivity assumption (Flood code:19941005)
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Table6 The simulation results of the improved TOPMODEL under different types of hydraulic conductivity assumption
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Table7 The simulated precision comparison of various flow
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Application and Improvement of TOPMODEL for Runoff Modeling
LI Yuheng!, XIONG Lihua?, TANG Lihua

(1. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China;
2. School of Water Resource and Hydropower Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Appropriate hydraulic conductivity assumption is of great significance for TOPMODEL to increase its accuracy in runoff
modeling. Using the China dataset of soil hydraulic parameters, this study developed the TOPMODEL with power function hydraulic
conductivity assumption, instead of the original exponential function assumption, in Xunhe watershed. What is more, this study also
introduced the canopy cover fraction to improve the precipitation module in TOPMODEL. The results draw the conclusion that
choosing the appropriate assumption of hydraulic conductivity could make TOPMODEL simulate the runoff more accurately. Besides,
it also shows that especially for the watersheds of which the main land use types are forest and grass land, considering the effect
of canopy cover could improve the simulation of TOPMODEL.
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Abstract: Based on the diving evaporation and meteorological observation data of Wudaogou hydrological experimental station during
1993-2015, this paper analyzed the multicollinearity problem between multiple meteorological elements, used principal component
analysis to solve the problem, and extracted the principal components as explanatory variables to establish diving multiple linear
regression prediction model for evaporation and principal components. The results show that the tolerances of ground temperature,
absolute humidity and average air temperature are all less than 0.1 while the variance expansion factors are all greater than 10,
and there are obvious multicollinearities among meteorological elements. Three principal components were extracted. The first
principal component mainly reflects the effects of ground temperature, absolute humidity, average temperature, water vapor pressure
difference and water surface evaporation. The second principal component is closely related to relative humidity, and the third
principal component is closely related to wind speed. The established multivariate regression prediction model for diving evaporation
has lower data dimensions with higher accuracy, and has passed various significance tests, which could be used for actual
prediction of diving evaporation.

Key words: diving evaporation; meteorological elements; multiple collinearity; principal component analysis; multiple regression



