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Development and application of the distributed hydrologic model based on the two-source
PET model and the hybrid runoff model. A case study of Laoha River catchment, Liaohe
River Basin
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Abstract; The Laoha River catchment, Liaohe River Basin in the semi-arid region of northern China is selected for study. The in-
terception evaporation , canopy transpiration and soil evaporation are computed by a physically-based two-source potential evapo-
transpiration model in each grid cell of the basin. The calculated potential evapotranspiration is regarded as the input of the hybrid
runoff model instead of the pan evaporation. Then the grid-based distributed hydrologic model is built for daily runoff simulation
during 1970 — 1979 in the target basin by coupling the two-source PET model in the hybrid runoff model framework. The results
show that the two-source PET model can reflect the effects of vegetation type, vegetation physiological features and phonological
characteristics on the evapotranspiration. And the grid-based distributed hydrologic model which can illuminate the rule of runoff
generation and runoff routing is applicable for runoff simulation in the target basin.
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Fig. 2 Location, distribution of measurement stations, river network (a) and
DEM map(b) of Laoha River catchment
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Tab. 1 Regression analysis on the daily pan evaporation and calculated PET

R - Hb ) 2 I by R by heE RBR F A P1{A
IS B3l 0.416 0.276 0.599 F(1,2920) =4371.944 < 0.0005
i) 7 ki 0.508 0.308 0.570 F(1,3650) =4830.518 < 0.0005

INIRT #t 0.424 0.268 0.618 F(1,3285) =5301.634 < 0.0005

KFJE M 0.416 0.312 0.648 F(1,3650) =4391.537 < 0.0005

w13k 9 Bl 0.475 0.278 0.605 F(1,3650) =3738.500 < 0.0005

s+ HhHb, 0.468 0.308 0.542 F(1,2554) =2516.580 < 0.0005
Bt b 0.540 0.239 0.573 F(1,2554) =3423.020 < 0.0005
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Fig. 3 Scatter plots and regression equation of pan daily evaporation and

calculated daily PET at Taipingzhuang station
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Tab. 2 Seasonal regression analysis on the daily pan evaporation and calculated PET
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7E R 0.218 0.764 0.112 0.388 0.310 0.524 0.129 0.389
) T 0.229 0.683 0.121 0.289 0.352 0.521 0.147 0.491
INIEF 0.197 0.657 0.204 0.466 0.231 0.404 0.149 0.439
KA FE 0.233 0.698 0.153 0.401 0.353 0.632 0.172 0.534
13k B 0.201 0.619 0.172 0.388 0.294 0.453 0.161 0.358
T ¥ 0.213 0.692 0.148 0.340 0.332 0.453 0.181 0.633
I 0.172 0.687 0.096 0.263 0.281 0.480 0.122 0.321
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Fig. 4 Scatter plots and regression equation of pan daily evaporation and calculated

daily PET during different seasons at Taipingzhuang station
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Fig. 5 Spatial distribution of the mean annual PET in the Laoha River catchment during 1970 —1979
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Tab. 3 Geographic information of hydrological stations in the Laoha River catchment
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Fig. 6 Distribution of sub-regions

in the Laoha River catchment
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Tab. 4 Calibrated parameter values for the daily runoff simulation within sub-regions

S8 I I Il| v \% Vi Vi Wil IX X G R BIHRE
WM ( mm) 200 200 140 200 140 140 140 170 180 180 140 —200 0.15
WUM ( mm) 40 40 20 40 20 20 20 30 20 20 20 —40 0.33
WLM ( mm) 90 90 80 90 80 80 80 90 90 90 80 —90 0.06

B 0.22 0.22 0.18 0.21 0.35 0.16 0.3 0.22 0.3 0.25 0.16-0.35 0.23

BX 0.77 0.77 0.3 0.77 0.31 0.25 0.8 0.75 0.76 0.7 0.25-0.8 0.35
Jo (mm/h) 6 6 8 6 29 30 20 15 6 6 6-30 0.71
£, (mm/h) 1.4 2.4 3 3 3 3 3.2 3.5 2.2 3.5 1.4-3.5 0.22

k 0.4 0.4 0.2 0.4 0.3 027 0.2 0.3 0.45 0.47 0.2-0.47 0.27
kg 0.97 0.96 0.89 0.96 0.9 0.84 0.84 0.99 0.96 0.95 0.84-0.99 0.06
c 0.12 0.15 0.15 0.12 0.1 0.1 0.12 0.1 0.092 0.092 0.092-0.15 0.18
KE(h) 24 24 24 24 24 24 25 21 24 24 21-25 0.04
XE 0.44 0.42 0.3 0.4 0.15 0.35 0.28 0.2 0.26 0.14 0.14-0.44 0.35
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Tab. 5 Performance of distributed hydrological for daily runoff simulation in Xiaoheyan ( Xinglongpo) station

W Bk

EE0)
1970 1971 1972 1973 1974 1975 1976 1970 -1976 1977 1978 1979 1977 —1979
DC 0.85 0.88 0.83 0.78 0.89 0.87 0.85 0.85 0.84 0.8 0.9 0.94
Bias(% ) 5.12 10.04 13.32 1.13 -0.69 -15.9 -11.55 -0.61 9.28 0.57 4.43 4.52
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Fig. 7 Comparison of observed and simulated daily runoff at Xiaoheyan hydrological station
within the Laoha River catchment in 1979
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