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Fig.1 Overview of the studied area
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Tabel 1 Basic physical properties of soil and the hydraulic parameters

+ SRR RIAZLL /Y% oy VG ZHL
fem  005—2.00mm 0.002—0.05mm <0.002mm /(g-cm”) 0, 0, @ n K, l
0—20 97.93 0.69 1.38 1.6507 0.0285 03398  0.0309  3.8507 361983 0.5
20—40 95.47 0.52 4.02 1.4860 0.0377 03948  0.0299  3.4402 321725 0.5
40—60 94.41 0.64 4.95 1.5149 0.0151 03869  0.0295  3.1932 256446 0.5
50—70 98.49 1.02 0.25 1.4782 0.0168 03917  0.0313 43366 563079 0.5
70—90 97.67 0.17 2.14 1.5286 0.0553 03787  0.0299  3.9854 433879 0.5
90—110 94.03 0.27 5.70 1.5259 0.0008 03844  0.0289  3.0738 229275 0.5
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Fig.2 Simulation results of soil moisture
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Table 2 Analysis of soil moisture simulations
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Fig.3 Profile variation of soil moisture
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Fig.4 Comparison between the simulated and measured water contents in Hedysarum leave plot
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&3 BBRETITFR
Tabel 3 Index evaluation of 0—110 cm soil layers

in Hedysarum plot

. TR FHRE HUrRRE HINRE
fem ME/% RMSE/% MRE/%
jEigi 10 -0.0054 0.0104 0.3506
Brie 30 -0.0069 0.0149 0.3494
50 -0.0060 0.0137 0.3414
70 0.0028 0.0040 0.1490
90 -0.0119 0.0217 0.5225
110 -0.0047 0.0071 1.0026
(5L 10 -0.0051 0.0128 0.3175
Birie 30 -0.0063 0.0125 0.1962
50 -0.0232 0.0265 0.6655
70 -0.0004 0.0055 0.1518
90 0.0069 0.0230 0.2812
110 -0.0241 0.0267 6.0432
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THUWE, £3EK A SRR /N B K #2511
M) 7 3 P4 58, T Hydrus-1D 3 A% K % 2% 1B 1
L RIS S B R 22 5K . 2Kk &E > R H
Hydrus- 1D A5 A0 I 525 4 387K 437 1434 if
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Table 4 Simulation of soil water infiltration after different rainfall events

+ 2R [ 7K 2t /mm (B 7K /h)
- 251 BH
fem 32.4(8) 14.8(10) 63.61(8) 24.8(9)
10 [EVREEN e KZE{E/(cm®em™) 0.021 0.020 0.039 0.036
ABHFE/(cm’h™) 0.001 0.001 0.005 0.002
SEINE R 2/ (em?®-cm™) 0.047 0.022 0.039 0.036
ABHER/(cm’h™) 0.008 0.002 0.005 0.0045
30 T e K2/ (cm®-cm™) 0.050 0.025 0.083 0.031
ABHER/(cm’h™) 0.003 0.0007 0.0006 0.001
SEDE e K#Z{H/(em®-cm™) 0.082 0.000 0.083 0.037
ABHEZR/(cm®h™) 0.009 0.000 0.010 0.002
50 [EDUIEN e KZE{H/(em®em™) 0.052 0.010 0.080 0.021
ABHF/(cm’h™) 0.001 0.0001 0.008 0.0004
SCIAE e K2/ (cm®-cm™) 0.010 0.000 0.070 0.009
ABHER/(cm’h™) 0.0003 0.000 0.008 0.0002
70 FADUE e K2/ (em®-cm™) 0.0114 0.000 0.026 0.008
ABHER/(cm®h™) 0.0002 0.000 0.002 0.0001
S B K2/ (em® em™) 0.0090 0.000 0.021 0.006
ABHFE/(cm’-h™) 0.0002 0.000 0.001 0.00008
90 LA R 2/ (cm?®-cm™) 0.000 0.000 0.038 0.003
ABHFE/(cm’h™) 0.000 0.000 0.002 0.00005
SN e K2/ (cm®-cm™) 0.000 0.000 0.150 0.004
ABHEZ/(ecm’-h™) 0.000 0.000 0.010 0.00006
110 FEDUE e KZ{H/(em®-cm™) 0.000 0.000 0.067 0.000
ABHH/(cm’-h™) 0.000 0.000 0.002 0.000
SCMAE e KZE{E/(cm®em™) 0.000 0.000 0.000 0.000
AB#HF/(cm® h™) 0.000 0.000 0.000 0.000
5 é:lél:i/l’: plant characteristics on dried soil layers in different climatic re-
gions on the Loess Plateau of China[J]. Agricultural & Forest
%Uﬁﬁﬁﬁ’pﬁiiﬁ%ﬂ(ﬁ %72‘7;&}5 EI/‘J Hydl‘us—lD *ﬁﬂ Meteorology,2011,151:437-448.
o B 2 2 Vb M A7 SERE R 2018 4F 5—9 A iy 1EK 4> [3] LyuY H,FuBJ,Feng X M, et al.A policy-driven large scale
iﬂ:ﬁﬁ *ﬁ :Jﬂ I;{F i’% % il }E‘fﬁ jlg?u A;& % ?& % 5,[\ H ’ﬂi], + ecological restoration: quantifying ecosystem services changes
s 7N AVIIE] = >~
" " . in the Loess Plateau of Chinal[J].PLoS One,2012,7(2):1-10.
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Applicability of Hydrus-1D Model in simulating the soil moisture
in Hedysarum leave in Mu Us Sandy Land, China

Hong Guangyu', Wang Xiaojiang', Liu Tieshan', Hailong', Wu Zhenting', Huercha',
Gao Xiaowei', Yang Haifeng', Li Zhuofan', Li Zihao', Sigin’, Wang Lejun'
(1.Inner Mongolia Forestry Research Institute, Hohhot 010010, China; 2.Grassland Technologic Service Center of Zarut
Banner, Zarut Banner 029100, Inner Mongolia, China)

Abstract: In the process of vegetation restoration and reconstruction in arid and semi-arid areas, soil water stor-
age will change obviously, and soil water is the main factor limiting vegetation growth. Using mathematical sim-
ulation method to study the characteristics of soil water change after vegetation construction can predict soil wa-
ter deficit under global climate change more quickly. In this study, the Hydrus-1D model was used to simulate
the spatial and time variation of soil moisture in a typical Hedysarum leave shrubbery community in the Mu Us
Sandy Land, and to evaluate the applicability of the Hydrus-1D model in the H. /eave shrubbery in the Mu Us
Sandy Land. Taking H. leave growing season as the study period. The measured values were put into the Hydrus-
1D modell and the parameters were optimized to simulate the spatial and time variation of soil moisture in H.
leave shrubbery. The soil moisture data of different soil layers monitored by Watchdog soil moisture monitor in
the same time period were used as the control value to verify the applicability of the simulated value. The results
showed that the coefficients of measured soil moisture and simulated soil moisture at different depths were in the
range of 0.55-0.78, and the root mean square error was 0.005%-0.0143%. The measured soil moisture and simu-
lated soil moisture were in good agreement, indicating that the Hydrus-1D model was suitable for simulating the
soil moisture variation of H. leave shrubbery in Mu Us Sandy Land.

Key words: Mu Us Sandy Land; Hedysarum leave shrubbery; soil moisture; Hydrus-1D Model; applicability



