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Abstract The Yangtze River is the longest river in China and the third one in the world, with a main channel length
of 6300 km and a drainage area of 1800000 km?. The Yangtze River basin includes large urban areas and significant
croplands which play important and critical roles in Chinese economy and the health of the ecological environment.
There are many notable projects associated with the Yangtze River basin, such as the Three Gorges Dam project,
and the water transferring project from south to north. Understanding of the natural terrestrial hydrological proces-
ses over the Yangtze River basin and the interactions between land surface and atmosphere, and the impact of the
Three Gorges Dam project on its ecological environment is critical and challenging.

As the first step in our effort of simulating the terrestrial hydrological process for the entire Yangtze River ba-

sin, a spatially distributed Three-Layer Variable Infiltration Capacity hydrological model (VIC-3L) is applied to the
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Baohe River watershed with a drainage area of 2500 km?. Water fluxes of this watershed are simulated using VIC-3L
model at a spatial resolution of approximately 4 km. The soil and land cover properties from the Resource and Envi-
ronment Database (1:4000000) of China (REDC) and vegetation and land cover data derived from MODIS data over
the study area are used. Measurements from a number of weather stations are used to obtain meteorological forcings
for each modeling grid based on successive interpolation approach (SIA). The VIC-3L. model is run at a daily time
step. The water component differences between two sources of land cover data are compared. Simulation results are
tested using daily stream flow measurements at the outlet of Baohe River basin and Jiangkou in Shaanxi Province,
China, from 1992 to 2001.

The results show that SIA can efficiently improve climate variable interpolation and reduce the calculating er-
rors. VIC-3L model can simulate reliably the surface water components, such as, evapotranspiration, runoff, snow
sublimation and soil moisture. The results show that these components have closer relationship with the vegetation
distribution. The calculated evaporation at the meteorological station and discharge at the hydrological station pos-
sess annual and seasonal fluctuations consistent with the observations. There are evident differences of evapotranspi-
ration, soil moisture and runoff. resulting from Remote Sensing (RS) data and REDC data. The discharge verifica-
tion indicates that the use of RS data [ including Leaf Area Index (ILAD and land cover] can improve to some extent
the simulation at the hydrological outlet station, because the RS data is more veritable than that of REDC. The sur-
face water components are more accurately simulated by use of remote sensing data, verified in terms of the stream
flow measurement. The simulation errors of discharge peaks are obviously reduced because the RS coverage and LLAI
are more reliable and veritable.

All of the results show that the RS data, such as land cover and LAI, are helpful to improve the runoff simula-
tion. The reasons are that the RS LAI reveals in fact the seasonal variation of leaf area index, and RS can provide
present pattern of land cover. The REDC land cover is probably outdated because the existing six types of vegeta-
tions are represented by the REDC as massive homogenous patches. In fact, there are usually mixed forests in the
Baohe River basin. The representiveless deciduous broadleaf forest of the REDC results in increase in transpiration,
and decrease in runoff and baseflow, which then decreases river discharge. This is the reason that the simulated
peak river discharges with the REDC are much less than the observations, and those with RS data are better approx-

imations to the observations.
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Fig. 1 The main soil types (a) and the vegetation types (b) in the Baohe River basin
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Note: b; is the infiltration shape parameter; three basic stream flow
parameters Dy, , D and W, represent the maximum groundwater ve-
locity, the ratio of the groundwater velocity to the maximum ground-
water velocity, and the ratio of the soil moisture to the maximum soil
moisture, respectively; K is saturated hydraulic conductivity; Eypy
is the parameter used to describe the variability of K. ; Phi s is the
soil moisture pervasion parameter; W1 is the initial soil humidity in
the top soil layer; Dpmi s Dpmzand Dy are the thickness of three soil
layers, respectively; D, is the thickness of heat attenuation in soil;
Bupple is the soil bubble pressure ; W, and W, are the critical value
and the wilt value , respectively; P, is the average precipitation a-
mount in 10 years; @ is the residual soil moisture; B, is the distri-

bution index of soil porosity.
4.2 DEM Kam#E=F4

DEM (Digital Elevation Model data) 2% % %}
SR IECE HIEARL, B A EA SN =M TE
S PR S R AN TR s FE/K S0 BN,
JER TR MK B A . A BAIRT 3at D LA B 3 38
T — s BUE A% ] 75— R ) 7K



6 34 FEARTC A « T 28 SRR A ol T /KR PR ASEDL A 6

No. 6

XUE Gen-Yuan et al. The Simulation and Validation of the LLand Surface Water Cycle . . . 917

T A 8 AERUEAE W H ) —A~, Fairfield * 42
FESCHHE R 8 ARBIAR N, SR FR“DS X7
O’ Callaghan %A RUL e T —Fh5Ek, DI Mg
(7K ], A DEM s BCHE KT . Jenson™
R ] — P 2 1, LAsizb DEM it Ak
Hu X, AR BE T BRI ] 255 — % R 43T
ARG T s R T 50A% R A 22 AR AR A
BAMFERS R, SR 2 5 AW 7k . D8 AR
(e B B S e 2 T By e g P 4 A 33
FERGEMX A 1 s (30 m), 3 s (90 m) DEM Hyin] %,
BRI BES RS . X HER Ny 30 s(HEARIE K22
1 km) sEAL DEM, FfARUERf, X —28 DEM SRAERE

(a)

34°10'N R——
aoji ﬁ—, F
1 ai

34°60'N :

Fengxian

i-_
33°50'N
&
Yangxian
Jial e
) ! - .
33°40'N | Chengau
106°50'E 106°60'E 107°10'E 107°20'E
P ®1E High: 2943.0 m
.ﬂ:&ﬁ Low: 1105.0 m

(b)
34°10'N
34°60'N
33°50'N
33°40'N

106°50'E 106°60'E 107°10'E 107°20'E

AEIHBIX TP AR R R E T

AR E R R BRI DEM (5 8., 5k
HAZAT BRI K T ), HF R AT Lk, H
T 50 1) S5 Bl 0 8 B e I 40 3 A A B 3 O 8
Scann" " HEH T —FPEIE . BEIE 2 TE M AT X
ALk BVE . KT E ARG A% EAHLRI RS . AT LA
EREA KR T 18] s A SR FH X — O 2B K
Jrlil. [ 3a EEERRI 1 km 4) BER ) DEM, 4
SRR R Rl R 25 8/ . B 3b 2 AT 1 km
DEM Az i 1) % 107 37 38 1 100 I o 5 552 o 174) 22 ] 3 3k
IKERHM G, A AT 90 -5 S B 3L 388 T 3 A 1) 5 42

G IR HER .

(©

34°10'N

34°60'N

33°50'N 1+

33°40'N | =
106°50°E  106°60'E  107°10'E  107°20'E
P #{H High: 3013 m
. f&fE Low: 1267 m
(d)

34°10'N

34°60'N

33°50'N

33°40'N
106°50'E  106°60'E  107°10'E  107°20'E

[# 3 BRI DEM AR . (2) 1 km 230358 A) DEM; (b) 1 ke 43 FERAGII; (o) 4 km 43950 DEM; () 4 km 23 BER 3] [/
Fig. 3 The DEM and digital river networks in the Baohe River basin: (a) The DEM with 1 km resolution; (b) the digital river networks with 1 km

resolution; (¢) the DEM with 4 km resolution; (d) the digital river networks with 4 km resolution
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