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Table 1  Soil moisture infiltration rate under different initial moisture contents (mm-min™) at 40-60 cm soil layer
vy A fig?},]ﬁﬁ Hmin

SRR % 1 5 10 20 30 60 90 120

B2 6 5.2 5.804 4.453 4.203 4.195 3.912 3.722 3.812 3.622
7 6.1 5.603 4.603 4.203 3.852 3.812 3.352 3.412 3.372

8 13.5 4.203 3.452 2.852 3.202 2.982 3.026 3.022 3.018

9 43 6.254 3.752 4.203 3.772 3.482 3.422 3.442 3.418

10 3.8 6.254 5.303 4.052 3.952 3.742 3.242 3.172 3.142

RS 6 4.4 4.453 3.352 3.302 3.572 3.442 3.222 3.282 3.172
7 4.2 4.603 3.752 3.202 2.942 2.782 2.742 2.712 2.662

8 8.9 3.052 2.452 2.101 2.532 2.351 2.171 2.281 2.161

9 4.6 4.803 3.152 2.652 2.492 2.241 2.091 2.061 2.031

10 4.1 4.052 3.252 3.201 3.172 3.022 2.381 2.411 2.401

byl 6 2.6 4.153 2.602 2.101 2.091 2.051 1.931 1.811 1.831
7 2.9 4.603 2.251 2.381 2.301 2.271 1.951 1.951 1.941

8 13.2 1.001 0.925 0.901 0.851 0.710 0.720 0.710 0.750

9 9.6 2.351 1.751 1.351 1.361 1.251 1.281 1.191 1.191

10 5.8 3.052 2.551 2.462 2.351 2.211 1.851 1.841 1.831
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Fig.2 Relationship between the infiltration rate of three sand-fixing plants and the initial moisture content of soil
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Table 2 Soil moisture infiltration characteristics index of

different sand-fixing plants at 40-60 cm soil layer

DR

MR AB FRAB R FaEABH

/(mm-min") /(mm-min™") /(mm-min")

P
VRS

HURUR ]

5.624+0.242° 3.730+0.147° 3.347+0.167°

4.193+0.251° 2.806+0.147° 2.252+0.161°

3.032+0.351°¢ 1.740+0.160° 1.525+0.133¢

tiakov 1% %Y | Horton 5 7 F1 Philip £ 5 #F 17 45§01 43
BT, AN RIS T RLAEL 25 S N2 4 T 7 o

M 4 KT, Kostiakov 155 IR LUK B B v 475 &
(RPFIKTF0.900) Fb , oAby 19 e A 40 FH X 55 25 5 o760
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—— DR Table 3 Fitting parameters of cumulative infiltration ca-
2000 - . pacity of different sand-fixing plants at 40-60 cm soil layer
[EikaiE7] a b R
g 1500 1
= tath 19.574 0.937 0.99992
A
g 1000 VRS 13.782 0.885 0.99980
B
publep 6.759 0.902 0.99996
500
120 em + 2 VR R R0 0.777 41, Ho Ay £ 20K
O 7] SH uJ N . VY
. . : : : : : JERH R RPHIRT 0.929 5 (X Vh P A RO BTSCR B
T W e F(RHYKT 0.964) . T Philip A1 % 3 F 5 A4
_RAN F HE N 23 2 Al N S :H: Y I\ ﬁ N
4 AJFFEV Y 40~60 om 42 BFAR H R PR AR R I TE 0.818 LA b, JUHGH Vb $55 4 A0 ifg

Fig.4 Cumulative infiltration capacity of different sand-fix-
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Table 4 Simulation results of infiltration model

ing plants at 40-60 cm soil layer

ESNZER Y] % /em Kostiakov 57 R? Horton 175 R Philip 17 R?
Wtk 0~20 i(£)=9.4191 0068 0.825 i(£=7.060+3.197¢ 011 0.955 i(H)=1/2%8.275t°*+6.610 0.934
20~40 i(1)=5.894100% 0.523 i()=4.631+4.326¢7033 0.974 i(1)=1/2%6.633r"5+4.126 0.912
40~60 i(1)=5.134100% 0.480 i(1)=4.395+2.988¢7037% 0.929 i()=1/2%4.156r"5+4.074 0.819
60~80 i(1)=5.963"1% 0.922 i()=3.293+2.642¢ 08 0.946 i(0)=1/2%7.667r"5+2.941 0.926
80~100 i(1)=5.1461%% 0.910 i()=3.386+1.839¢ 0084 0.937 i(H)=1/2%5.4141°%+3.129 0.948
100~120 i(1)=4.08707 0.967 i(1)=2.829+0.929¢ 003 0.777 i(0)=1/2%3.137r°5+2.787 0.818
RGeS 0~20 i(£)=8.36517 0.942 i(1)=5.914+1.853¢70041 0.971 i()=1/2%6.605°5+5.736 0.938
20~40 i(H)=6.771¢1 0.964 i(£)=3.634+2.328¢ 004 0.966 i(H)=1/2%8.1401 343377 0.926
40~60 i(£)=5.020£013! 0.963 i()=2.771+1.672¢704 0.967 i(1)=1/2*5.824r"5+2.593 0.911
60~80 i(1)=4.80918 0.929 i()=2.939+1.4017004 0.968 i(1)=1/2%5.089r"5+2.776 0.982
80~100 i(1)=4.198 012! 0.917 i()=2.429+1.319¢ 045 0.967 i(1)=1/2%4.704r"5+2.281 0.928
100~120 i()=3.615r"122 0.941 i(H)=1.819+1.327¢ 0047 0.964 i(H)=1/2%4.7091°5+1.657 0.948
a3 ) 0~20 i(1)=6.18410 0.677 i(1)=4.437+1.3517002 0.689 i(1)=1/2%4.7681°5+4.498 0.912
20~40 i(1)=4.043075 0.847 i(1)=2.829+0.929¢ 0034 0.777 i()=1/2%3.654r°5+2.738 0.917
40~60 i(1)=3.355¢12 0.645 i()=2.125+5.684¢ 7085 0.868 i()=1/2%4.426r°5+1.714 0.934
60~80 i(£)=2.90810%7 0.786 i(£)=1.739+0.880e 0024 0.773 i(H)=1/2%3.189r"5+1.751 0.924
80~100 i(1)=1.686"1 0.724 i()=0.815+2.363¢754! 0.906 i()=1/2%2.872r°5+0.561 0.956
100~120 i()=1.633"2 0.729 i(1)=0.605+3.698¢™815 0.887 i(1)=1/2%3.184r°5+0.294 0.978
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Table S Correlation between soil moisture infiltration
rate and initial soil moisture content at different

infiltration times at 40-60 cm soil layer

] AB ]
EbaZi:E7]
1 min 10 min 60 min 120 min
[l i -0.874™ -0.484 -0.260 -0.212
FUE RS -0.709* -0.682" -0.479 -0.462
RN b -0.945" -0.926" -0.912" -0.864"

% 7E0.01 L (RUR) , A 25 5+, 78 0.05 2 (AL
R PR T

Bk Jmy A A | T AR 2 R G A AN ol A8 4 VD
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F G A XA B RAE R B R Sk R
(3G ] LA > A8 18 B R 1 B[], (AE AR BF 9 X6
VDB YN 3o P AT [E VAR ) 1 5K 53 A BRI
WA EEX —4518 . X e S5 9E X R0 IR
TKRA XA A K, 18 1] B -5 0F 5% XA A 458 ol
T A T AR A e IR A YRR )
AR W3 B 2 N R A &, 75 A &k
ARTRME BL R, £ 300 4h & K R A B R e,
R IR K A RN S ) IR A B R KR
R Uiy 5 AR B i — T T R AR T A 4 Y IR K
BE 1, 55— J7 I - HEORL W K I K L FAR T AL
BB s A B WA AR & ARG, 138K A BB
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Wi R AR 550 R S AT LR Y AR v 3
AP 1K 73 A B R 5 L 50 G &K R 47
P AR OC R T H X R OC RAE A B WA I AH G
PR 2

= VKA R TSR R A B R
AI DL I8 1K 4352 11 L S GB ATRRE KB R 3
BB, OB BB (0~10 min) : 3% A4S Hr Bt + 3 &
KL, AB R, AB BB ; @B T B
(10~60 min) : F&/KITEH S FIBAME T 1 H91EH]
Tz T LI, IE Y B A I BN, A
B R EAG; @B B K BL(60~120 min) : LKA

B E KT TEE S E N 2%, AB 284
XPFRRE o AR ST 30 i 5 485 SRl 3 W [ VD A ) 1
HoK A ANB R A S I3 B —2(E 3) .

T K AB IR WG AN B R S A
T REABEMBERAB EERIR M, 5K
I3 A R ) KN SE 26 5 T X LR 7K B A8 % b
o5 A R IEPUR AR RS . TR IXORE
AT LK ANB IR 22 RO . HRIRIY
#iH A B K (5.624 mm-min™) I i & T 7 £ &
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Soil moisture infiltration characteristics of different sand-fixing plants in
the desert-oasis transition zone in arid region of China

Gong Wei, Hu Guanglu, Fu Pengcheng, Li Haoran, Zhou Chuan, Deng Liyuan
(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to explore the soil moisture infiltration characteristics of different sand-fixing plants in arid
areas, three sand-fixing plants were selected in the desert-oasis transition zone in the middle reaches of the Heihe
River in the north of Linze County, Gansu Province. The soil moisture infiltration was measured by the double-
ring knife constant head test method, and carry out simulation and analysis of different models. The results show
that: (1) The soil moisture infiltration rate has a negative correlation with the initial soil moisture content, and
the correlation is significant at the initial stage of infiltration. (2) The initial infiltration rate, stable infiltration
rate, and average infiltration rate of the three sand-fixing plants showed the order of Haloxylon ammodendron>
Calligonum mongolicum>Nitraria sphaerocarpa, with significant differences (P<0.05). (3) The simulation of
the soil moisture infiltration process of different sand-fixing plants shows that the Philip model is the best, the
Horton model is second, and the Kostiakov model is the worst. The Philip model is more suitable for studying
the soil moisture infiltration process of different sand-fixing plants in this area. Research can provide a scientific
basis for the rational use of soil moisture in arid areas and the restoration and reconstruction of degraded ecosys-
tems.

Key words: sand-fixing plants; soil moisture; infiltration process; infiltration characteristics; desert-oasis tran-

sition zone



