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Fig.3 Schematic diagram of hydrological elements in

different agricultural planting areas of SahysMod model
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% 1 SahysMod #7 & A A A

Tablel Summary of input parameters for use with SahysMod model
E2UNA LS N S AU HE kR
R KE R Thickness of the surface reservoir/m 0 S
RIZE R Thickness of the root zone/m 1 S
LR EE Thickness of the transition zone/m 4 S
BKEERE Thickness of the acquifer zone/m 90 S
T EERE A L] (R ED Irrigated area fraction in season 1 057 R
BB T REBE AR L] (IR IAMED Irrigated area fraction in season 2 0.57 R
FAETRE Rotation  (K=0,1,2,3,4) 1 S
HRIX LB Total porosity of the root zone 0.48 G
oI X A LB EE Total porosity of the transition zone 0.48 G
EKE RSB Total porosity of the aquifer zone 0.4 G
HRIX A RCFLRE Effective porosity of the root zone 0.07 G
T XA LR Effective porosity of the transition zone 0.07 G
BIKEH BB Effective porosity of the aquifer zone 0.1 G
R DX ke 3R Leaching efficiency of the root zone 0.85 C
T JE R Leaching efficiency of the transition zone 0.65 C
KRB R Leaching efficiency of the aquifer zone 0.95 C
TIKEAEFRE Horizontal hydraulic conductivity of the aquifer zone/(m d™) 6.08~13.66 S
MRX 4G+ 5 Intial salt concentration of soil moisture in the root zone/(dS m™) 5.47~6.99 S
U EVIIR 5L Intial salt concentration of soil moisture in the transition zone/(dS m™) 4.14~5.70 S
B ERIUR 3L Intial salt concentration of soil moisture in the aquifer zone/(dS m™) 3.86~6.75 SIK
WIGR I K AKAL Initial groundwater level with respect to reference level/m 1005~1211 S/IK
WNEKERIKE Constant inflow condition into the aquifer/(m year™) 0 SIG
WK E KR Constant outflow condition into the aquifer/(m year™) 0.1 SIG
AR HEK & Natural drainage/(m year™) 0.1 SIG
PEAEBE K ETRK I R KRR I SR FE Critical depth of the groundwater table for capillary rise/m 2.3~25 S
HERI IR Drain depth/m 15 S
HeK 1R Drain spacing/m 100 S

T SRR SN BRI U BRI T AR IR CRANE IR R E IR RE B IR SRR KRRE
4% 2 SahysMod A 2! & 7 4y N 4E

Table 2 Seasonal input data of SahysMod model
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4 3 Season 3 12 A—k4E 4 A S
5 Y = Rainfall in season 1/season 2/season 3/m 0.119/0.010/0.011 S
HEE & Irrigation in season 1/season 2/m 0.258/0.151 S
AR R R Seasonal potential evapotranspiration /m 0.695/0.103/0.075 S
EME K £8 73k Salinity of irrigation water season 1/season 2/season 3/(dS m™) 1.05 S
EY RN E Seasonal runoff /m 0 S
R IX ¥} % R BB A A R Rootzone storage efficiency for rainfall and irrigation 0.8 SIG
K EHKE Pumped well water water from aquifer 0 S
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Table 3 Comparison of measured and simulated groundwater

depth at calibration and validation periods
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Table 5 Comparison of measured and simulated salt

concentrations of the drainage water at

calibration and validation periods

i35 EAr R E/(dS m™) HUE/(S m?Y)  REM%
2007 4.45 4.36 211
2008 4.47 3.901 12.48
N 2009 4.47 4.47 0.05
I
2010 434 3.94 9.22
2011 3.94 408 3.54
2012 3.92 3.71 5.40
2013 3.86 3.79 1.70
2014 2.67 3.03 13.37
IOUEHA
2015 3.28 3.46 5.62
2016 2.55 2.93 14.83
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m m m
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Table 4 Comparison of measured and simulated annual

discharge at calibration and validation periods
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Fig.5 Dynamic changes of water and salt in the next 10 years under the existing irrigation and drainage conditions
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Fig.8 Dynamic changes of water and salt under different irrigation quota
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Fig.9 Dynamic changes of water and salt under different autumn irrigation quota
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Using Semi-distributed Hydrological Model to Improve Water and
Salt Management in Hetao Irrigation District

CHANG Xiaomin'?, LIU Siyu', WANG Shaoli*?, GUAN Xiaoyan"*", CHEN Haorui'?
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. National Center for Efficient Irrigation Engineering and Technology Research-Beijing, Beijing 100048, China)

Abstract: [Objective] Available water for irrigation in Hetao irrigation district has been reduced consistently over
the past decades. Improving its water management to alleviate soil salinity is critical to sustaining crop production in
this region. The purpose of this paper is to seek optimal water-saving irrigation schemes for this region by using
process-based models. [Method] The semi-distributed hydrological model (SahysMod) is used in our study. We
consider spatial variability of numerous factors in the modelling, which include meteorology, hydrogeology, soil,
irrigation and crops. The model is then combined with GIS to simulate the spatiotemporal dynamics of soil water and
salt under different scenarios. Data measured from 2007 to 2012 and 2013—2016 were used to calibrate and verify
the model, respectively. [Result] (In a business as usual scenario, the annual drainage decreases first before
gradually stabilizing, with the average annual drainage being 531 million m?; salinized lands in the middle and upper
reaches of the irrigation district decrease slightly, but increase significantly in the lower reach. @Considering
water-saving in the whole irrigation district and ecological demand for water in the downstream and the
Wuliangsuhai lake, the total water diversion from the canal head should be reduced by 15% from the current level.
This will save up to 646 million m® of water. @If the current irrigation amount remains unchanged, the water
utilization coefficient of the canal can be improved 17.6% at the best. @If the reduction in total water diversion
from Yellow River is the same, reducing irrigation amount in the field is the best way to boost salt leaching. In this
scenario, reducing irrigation amount should be the priority, followed by improving water utilization coefficient of the
canal. [Conclusion] In addition to saving water, considering ecological demand of the downstream for water is also
important in optimizing water management in Hetao Irrigation District.

Key words: SahysMod model; water and salt dynamics; spatial change; irrigation water saving; irrigation and
drainage management
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