201745 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 555

doi:10.6041/j. issn. 1000-1298.2017.05. 031

ETRETERENHBEKRRESREMUAR

8 \ 1,2 S A 1,2 1,2 = 1,2

& T B 4w A A

(1. Hp E b K 2 v - DA 3] [ Br AR lb BF 52 85 U1 o0, dE st 100083 5
2. Hp [ b R 2 I Al K ] B E AT Ly, dE st 100083)

FE . DURIE S I LK gl 235 B R AU SR Al , ) A RO B2 SR, 8 IR0 52 7 10 85 IX 3 R0 4R 3R T Jre B b
M A RO BRI, R TR B R BR A R EME T IR R B IR R . R 4RGSR B E R VS2D MR E B IR
ZAE T AR A/ A A AN S AR K R B o AR AT SR, BT g DX 8 S R D B 0 A ) A S 4 )
0.025 m/d 1 0.6 m/d. 385 ¥ 7K 1 30 K0 X A5 2 R AT 55 UE , 25 R 2 U, IR BE AR 000 R S A Y S 4 2 O AR 22
(RMSE) ¥ M4 12 22 (MRE) 23 5 0 1. 6CH1 2. 5% , RBUA B i S 5B BUE R A X 3R 22 2. 4% , BEIL 4
RSP TR V) & B . DRGSR R IR A5 5 AT R X 38 2 A998 R 0 HEAT 2% B 0 0, V2D A% 7Y A5 44
R HEK ARG B 1) 25 R RE S S HE DX 10 2 18 5 T TR 4R (AL 2 AR, T O R I 5 5 X XK B I A A R DA R AR T
K s AR PR A — 5 B B A R S

KR : WABW; HERE; V2D B H{ERM

FhE45ES: S27; S-03 XERARIRED : A X EHS: 1000-1298(2017)05-0251-07

Simulation of Typical Canal Seepage Based on Temperature Tracer Method

PAN Weiyan'?> PU Weiru'? HUANG Quanzhong'” HUANG Guanhua'”

(1. Chinese — Israeli International Center for Research and Training in Agriculture, China Agricultural University, Beijing 100083, China
2. Center for Agricultural Water Research, China Agricultural University, Beijing 100083, China)

Abstract; Canal seepage is of great concern because of the water shortage and efficient use of irrigation
water resource in many irrigation districts. To investigate the infiltration loss, heat was used as a natural
tracer to characterize the canal seepage during irrigation channels conveyance. The field experiment was
carried out in a typical canal located in Hetao Irrigation District. Time-domain reflectometer and thermal
sensors were used to monitor the soil moisture content and temperature around the typical cannel. The
tracer experiment indicated that temperature changes in the shallow sediments characterized canal seepage
properties. Based on the interactions between groundwater and surface water temperature, temperature
changes can derive the river flow even without water level data. Two-dimensional water and heat model,
VS2D, was applied to simulate the dynamic process of water and heat in the saturated and unsaturated
soils. And the soil hydraulic parameters, including saturated water content and hydraulic conductivity
were inversed by the VS2D model. The hydraulic conductivity was 0. 025 m/d for the silt loam and
0.6 m/d for the loamy sand soil in the experiment area, respectively. The simulation results were verified
based on the results of the observation experiment. The values of root mean square error ( RMSE) and
mean relative error ( MRE) between simulated and measured temperatures were 1.6°C and 2.5% ,
respectively, indicating an accurate simulation. The relative mean error between predicted accumulative
infiltration amount and actual value was 2. 4% and the accuracy could meet the requirement. The results
suggested that heat as a tracer was reliable for monitoring of water transport during canal seepage. Heat as
a tracer provided a convenient and accurate way to monitor the infiltration loss during irrigation channels
conveyance, which would be beneficial to irrigation management in the arid irrigation district in North

China.
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Fig. 1 Schematic of canal and layout of thermocouples
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Fig.2 Schematic of simulation domain
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