201547 f N A1 =S 46 % 557 W

doi:10.6041/j. issn. 1000-1298.2015. 07. 026

HFi&FIH/R2% 258 TOPMODEL E# 55 H°

XA M B OMaMm X K F B OH &

(FRAuA O Rz KR 5 @ S Be , /K38 150030)

FEE : RS Freeze F1 Harlan [ 7K SCHE A i B JEAR i TOPMODEL, 76 450 8 b A2 vp 1) FAS 38 /K 2% 2 7 (LBM)
STV A PR A BSOS AR SR 3K T R A R SRS A N X+ K 32 By AR 38 T LBM 3% T A LR fige Al 4 AN
X HR AT 2558 2 7 B, T 44 g 5 A 19 4375 =0 LBMGTOPMODEL , A8 8 1) 7= 3 5 3 Bl & 7 & W 7 I 306 Fn i
PRS- K AT | A ) S R b T e A A S AL 0 R e 5 A R Y YR 1 ) R AR K S 2
PR, T3 K STk AR 5 A R b A A A VR R e O AR MR TR A VI AL A AR oK SR R R 5K Bl i IO &
A DAl I 5 0 /K 832 3h g 1 3B T K A 14 300 A 0 T () A, DA e 3 T A X G AT K SR L R AF 5, 56 IR A5 3
T8 T RALE 0. 547 ~ 0. 883 Z[a], V- H{E A 0. 725, 45 2 AT, U BB B3R Ry vl 58

X1 : TOPMODEL B 4% F 3 /K258 ik BUE AT

hE4S RS TVI33.2 MERERIRAD: A X EHE: 1000-1298(2015)07-0181-06

Modelling and Application of TOPMODEL Based on LBM

Gong Xinglong Fu Qiang Xing Zhenxiang Wang Bin Li Heng Guo Jia
(School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; According to the blueprint idea which was presented by Freeze and Harlan, the TOPMODEL
was improved by using Lattice Boltzmann method (LBM ). The method of LBM was adopted to build a
numerical model of watershed concentration which was used to solve the movement process of Richards in
unsaturated regions. And the Darcy’ s equation was used to set up a numerical model of soil water
movement in saturation regions. Then a grid distributed model based on LBMGTOPMODEL was built. In
the grid distributed model, the runoff processes was divided into precipitation module, evapotranspiration
module, unsaturated water vertical movement module, slope concentration module, river/channel
module, and statured soil water/unground water module. The stored-full runoff generation pattern and the
runoff generation pattern over infiltration were integrated together with considering runoff yield from soil
water profiles, soil anisotropy and land slope. The concentration method was taken into ideas from
geomorphologic hydrology to find the quantity relationships between the hydrological process and
catchment geomorphology. The slope water movement was described through the integration of
geomorphology factors and hydrodynamic diffusion, which solved the distribution of water quantity of slope
flow. The Zhongtang Basin was taken as the object to apply hydrological simulation. The results showed
that the certainty factor was between 0. 547 ~0. 883 and the average value was 0. 725. This result could
provide spatial distribution situation of water data for calculation of slope flow, channel flow and water
movement in root area and unsaturated area.
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Tab.1 Errors of Zhongtang Basin
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/mm /mm /mm /% /(mPes™)  /(mPesT!) O MIRHRZE/% WE2/h 13
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831003 124.20 121. 34 105.58 12.98 443.0 476. 6 7.59 -1 0. 883
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890813 170.70 183. 67 160. 08 12. 85 555.0 633.7 14. 18 1 0.743
900720 106. 30 69.57 59.73 14. 14 540.0 593.1 9.83 0 0.747
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