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The simulation of water and salt transportation by HYDRUS model in
Lubotan of Shaanxi, China

PAN Yan-xin'?, LUO Wan', JIA Zhong-hua', JING Si-yuan?, LI Shan®, WU Di®
(1. School of Hydraulic, Energy and Power Engineering, Yangzhou University , Yangzhou , Jiangsu 225009, China;
2. College of Water Conservancy and Ecological Engineering, Nanchang Institute of Technology , Nanchang, Jiangxi 330099, China;
3. State Key Laboratory of Eco-Hydraulic Engineering in Shaanxi, Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China)

Abstract: To determine the movement of salt and water in the saline-alkali flatland of Lubotan, Shaanxi province,
based on the saturated- unsaturated soil water and solute transport theory, field monitoring data of local water and salt for
many years was applied to simulate the rules of local soil water and salt movement, using the HYDRUS 1D numerical
model . The soil water and salt changes were analyzed, and the reasonable field irrigation quota was proposed. The resulis
showed that during the whole reproductive period, soil water content had a similar variation trend under different irrigation
quotas. Considering water saving and salt control, farmland irrigation quota of 500 m®+hm~? is reasonable to control salt
accumulation in soil. The simulated results of soil water and salt migration using HYDRUS model are basically consistent
with the observed values in field experiment, and the results can be referred for farmland management of water and salt in
semblable salinity regions.

Keywords: saline-alkali land; water and salt transportation; numerical simulation; HYDRUS 1D model
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Table 1  The hydraulics properties of test soil based on the parameters of Van Genuchten model

R e Ya 0, 0, a K, ;
Soil type /(g'cm_B) /(em?+em™3) /(em*sem™3) /cm " /(em®+d™1)
b Silty soil 1.48 0.0275 0.4435 0.089 1.574 99.86 0.5

VE Note: y,—— T F & dry bulk density; 0,——+IFR A& 7K the residual soil water content; §,—— T IEMIFIE 7K Z the saturated soil wa-

ter content; K

pore connectivity parameter.

KB R R T 2N B o T3 BR
(D) KA TRELRE(D,) Z A,
— ek B R R TR EL(D,) X

AT KF the saturated hydraulic conductivity; a . n

FFLAR AT FEEL « and n are shape parameters; [ FLBRESERE a
PR Ry IS KB R, S BRI TCOC, R
D,(0) = Dyae” (8)
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Table 2 Assignment of the root water uptake parameters

ZH hy b hy(r2H) hs(r2L) hy r2H r2L
cm
Parameter /em 2 /cem /cm /cm /(em=d™1) /(em=d™1)
HUH Values -15 -25 - 8000 - 12000 - 24000 0.5 0.1

T : DL EZHE Wesseling(1991) B F KK o by AR R WK PR L LS B35 by AR AR WK il s T IR L SR TT 35 by AR R
K EE R AR SR B s hy R R OKZE TS s SR B r2 H R 2L S350 A BB BB AR U 250G

Note: The above parameters referred Wesseling corn database (1991). h is the root water absorption anaerobic soil matric potential; %, is the optimal point

soil matric potential root water absorption; hj is the optimal point over soil matric potential root water absorption; hy is root water absorption wilting point soil ma-

tric potential; r2H and r2L are respectively two assumptions of crop potential transpiration rate.
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Table 3 The statistics of HYDRUS — 1D model simulation
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