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Physically based hydrologicalm odel using finite volum e m ethods
based on a triangulated irregular network

1 .2 .2
WANG Lei, TIAN Fu-qiang, HU H epng
( L. Depariment of Water R esources Chna Institute of W ater R esources & H ydrop ower Research, Bejjing 100048 Chng

2 Department of H ydrau lic E ngineering, SiuuteK ey Laboratory of H ydro-Science and Engineering Tsnghua

University, Bejing 100084 China )

Abstract The physrally based hydrologicalmodels are based on the physical descrptions ofw atermovem ent w ithin
the overland rwer channel and s0i] which makes it pran ising that the hydrobgicalm odeling depends less on the cat
braton of watershed responses while depends more on the obsewatbns and measurements of clmate and landscape
hemselves The spatial discretizaton is the very first step n the development of physically based models and at the
sane tine it is also the princple way to represent the spatial heterogeneity of landscape properties such as topogra-
phy soi] vegetation etc The grid based method for spatial d iscretization is one of most canmonly used w ays for its
smplicity H ovever te method cannot represent the heterogeneity in a realistic and efficientmanney and most m-
portantly the gid based models may not be suitable for the modeling of multiscale hydrological processes In ths
study a physically based hydwlogicalmodel is developed on a triangu lated irregular nework (TIN). The model par
tial d ifferent equatons ( PDEs) derived at m icro-scales inclide the Richards equation and SaintV enant equatbns

Themodel is resolved numerically usng the finite vohme method ( FVM) that can ntegrate the PDEs over the con-
trolling space nto ordinary differential equations (ODEs). The use of FVM can ensure the balancing ofwaterm ass in
the numerical solitbn aswell asm akes it easierwhen coupling to other ODE s of canopy mnterception and ground de-
pressbn The model is tested over the upper regbon of the Q n river basn The resulis show the reasonable modelng

accuracy and efficiency

Key words physically based hydrobgicalmode] triangu lated irregular nework finite volme method;, hydrological
modelng
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