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Abstract: [ Objective] The differences in water infiltration characteristics between different land use types in
Horqin sandy land were determined in order to provide a scientific reference for the study of water and material
transport in the vadose zone in arid and semi-arid regions. [ Methods] Soil infiltration and its influencing
factors for eight typical land use types (Pinus sylvestris plantation, Caragana korshinsk plantation,
Caragana microphylla plantation, abandoned grassland, meadow grassland, sparse forest grassland, corn

field, and bare sandy land) in Horqin sandy land were measured in the field using a double ring infiltration
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apparatus and a laboratory analysis of soil physical properties. At the same time, the Kastiakov model, the
Horton model, the Philip model, and the G-P comprehensive model were used to simulate the water infiltration
process, and goodness of fit values for the models were compared. [ Results] (O There were significant
differences in soil infiltration characteristics among different land use types. The initial infiltration rates
ranged from 1.595 mm/min to 12.020 mm/min, and followed the order of bare sandy land > Caragana
korshinskii plantationcorn field > Pinus sylvestris plantation™Caragana microphylla plantation™>meadow
grassland™abandoned grassland™sparse forest grassland. The infiltration rate at 15 min varied from 0.617
mm/min to 3.690 mm/min, and followed the order of bare sandy land™>Caragana korshinskii plantation™>
Pinus sylvestris plantation™>Caragana microphylla plantation™corn field>>abandoned grassland™>meadow
grassland > sparse forest grassland. The saturated infiltration rate varied from 0.576 mm/min to 3.495
mm/min, and followed the order of bare sandy land>>Caragana korshinskii plantation>corn field>Caragana
microphylla plantation > Pinus sylvestris plantation > abandoned grassland > meadow grassland > sparse
forest grassland. @ The infiltration rate of different land use types was negatively correlated with soil bulk
density and fine sand content, and positively correlated with medium sand content. Stable infiltration rate
was positively correlated with non-capillary porosity. @ The goodness of fit values for the models to estimate
soil infiltration in Horgin sandy land followed the order of Horton model > G-P comprehensive model >
Kastiakov model > Philip model. The Horton model had the highest coefficient of determination and the
smallest relative error, and could accurately reflect the actual situation of soil infiltration in Horqin sandy
land. [ Conclusion] The characteristics of soil infiltration were different among different land use types in
Horqgin sandy land. The Horton model had high fitting ability in Horgin sandy land, and can, therefore, be
used to estimate water infiltration.

Keywords: Horqin sandy land; different land use types; water infiltration; infiltration model; model simulating
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7.312% ~27.567%,4.579% ~10.277% ,17.977 % ~
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AL TR (18 246 X6 15 25 55 R X 15 25 T /N SR 25 R T B £
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FiT & 0.835  27.567 0.615 0.05< 0173 5347 0.831 0.05< 0720 22734 0506 0.05<  0.720 22,737 0746 0.05<
INIFERRS 0,293 11,462 0.840 0.05<<  0.093 3.084  0.946 0.05<  0.214 7912 0751 0.05<  0.214 7912 0.935 0.05<
BFE 0387 17705 0,668 0.05<  0.084  3.674 0.860 0.05< 0301  13.556 0562 0.05<  0.301  13.554 0.808 0.05<
BARENM 0249 13480 0925 0.05< 0162 9.379  0.934 0.05< 0224 11.290 0772 0.05<  0.224 11290  0.946 0.05<
BMES 0046 7312 0938 0.05< 0346 4395  0.971 0.05< 0044 6.378 0.799 0.05<  0.044 6378 0966 0.05<
EREW 0419 15160 0778 0.05< 0150 5.964 0.889 0.05< 0307  10.704 0.667 0.05<  0.307  10.703  0.883 0.05<
303 0455 9.719  0.909 0.05<  0.296  4.861 0961 0.05< 0402 7741 0.805 0.05< 0402  7.741  0.951 0.05<
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ZER R LA AL IR SR A B R S B
AR B W E K o 5 LIRS 45 R L, AR BF 5T Kk
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TEAR G s S0 0 5 K R AR B L U RCHLAD 5 4 &
EMR HAAREAB RSB LBER KT T
BFNEAKN . G e KB, 77 AR A R A A 32
B F - e B (P 5, A BF 58 A6 B AR 90 v H T R
HA R RE VD L3EWs, R A B SR E 22
PR B RN o TR, A - S ) B 2 R 52 3
S F) R A VD b K Oy B e B AT
FrERTE o



5 43

DGR ME S5 B I0 v M A () = i ) 28 28 398 A8 AR AE L B 5 97

AN R BRI ST A R R LA R
GAEEIEA G, WhIE A iR T 4 R R 1
AB RGN & RO, R CE I RF TR
MRREAE RS BEL B L BFIEME, Xt
WEARLE O a R — 2, HALEES R
ARG R b B R R  FLRA Al e R N
5T XA RS AE AR B R o s 4 RS L
Wik 5200 ~ 7100 INIL 5 A B R CMER B F . &
WEFE R BR YD A8 5 AiE {85 HG b - 3t R 26 TR A L
9k B A 3K K R AR X R 5 v b I B 5 4
TCAE VD 1 - A8 FRAE > A A D A — B
X 32 B I O R A Y L B R R A S K I TR]
TROKBE J1 22 T H A b 3 1) JH 28 B ol TRE AR &R 9 77
TERE R T LHERKBE Sy 0 AT — i W Bl AR
BB R RN AR W= A RV 3

T IEPE A R 2 S A B i R 2E L BUARR
IFE rh 25 R M - SR B D v 28, b S SR O
SR (E 2 1 =<0 0 e N o A S T e s R o
5 B — 5 B AE AR 22 0 DT AR LB A S
AE O EEABRESEMESH ERANES. KA
SO A L ALK Ay A IR SR W] XD Y
ABIERE R A, Hem WAL R A £k 2 K85 £ A B 1
AEf 22 . X H 2655 X R A A B B R W] B
et NBRED K TP BT s o, aUESE Xk Ar A8
AT SER B B A B R KRB e > wb
P >R ab s A AN A RS R R TE Y L
oA 7 AEA A A A B2 b 502 1 S o, 1 4 3
HA R A A T BRI AR A DT 3 B A B i
RZEM K2R, Wang 55 3R 5 48 8 & 14T
IR K R AT T L 45 R R WITE 1R 2 B
PIAR DX 1 SR R N b S A R oK R B )2 TR
(1 4 T 0. X I S X VD R K A A8 R
11 T WS 25 R R WA AN 5 K 8 il R BRI 2 [#]
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