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Abstract: In order to quantitatively evaluate the impact of grazing on the process of grassland soil infiltration,
understand and prevent soil erosion by grazing and scientifically evaluate the hydrological regulation function
of grassland, this study took Xilamuren grassland as the main research object and used the double-loop
infiltration method to study the effects of grazing on soil infiltration performance of typical grassland and
collected the environmental characteristic variables affecting soil infiltration. The results showed that:
(1) The soil infiltration capacity was disturbed by grazing activities. With the increasing of grazing intensity,
the initial soil infiltration rate and steady infiltration rate decreased, and the time to reach steady infiltration
shortened. However, light grazing (LG) enhanced the infiltration performance of the soil. The initial infiltration
rate (5.12 mm/min), steady infiltration rate (1.93 mm/min) and cumulative infiltration capacity (213.42
mm) for 2 hours were all good under the LG condition. The duration from the rapid infiltration stage to the
stable infiltration stage of LG was prolonged. (2) Under different grazing intensities, there was a significant
negative correlation between grazing intensity and soil initial infiltration rate, steady infiltration rate and
cumulative infiltration amount, and the correlation coefficients were —0.646, —0.770 and —0.531, respectively.
Vegetation coverage, sand volume percentage and porosity were all positively related to soil infiltration
rate, while soil bulk density was the opposite. Soil bulk density, total porosity and capillary porosity had the

most significant effect on soil infiltration rate. Appropriate grazing (LG, 1.5 sheep/Chm* ¢ month))
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improved soil characteristic parameters and vegetation growth, and increased soil infiltration performance.

(3) Through the analysis of soil infiltration model, the Horton model had the best fitting effect on soil

infiltration rate and soil cumulative infiltration. This study could provide a reference for the quantitative

evaluation of soil infiltration and hydrological regulation function of typical grassland under grazing conditions.
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B AR B K B WK PR M SR A R
TR SR K G R A SRR RS L R
b 2 57 U AN - K S P A BCEY IR R 1 R
PR TS G . A S B R K SR 1R
PR R Ao A F AR 45 T R 28 5 VR T R 45 215 i
JBCHCE Bl 5k Z 5 0 4 K SERRIE S Ll RIEA S
T 2 B A A 1 B 2 S O R R AR 1 . B
035 WO DO SRR AR L R IR B BRI S AT
T NT R R B B - SRR A i U M T R
T K By A B HL G R IX sk S R ek
AR AR TR 2 T R O AR S R G T
SR B 3 I T I K 3 9 A B i AR A E AR TS
RGP ERET ks /L LIRS
T AL 7 10 R0 A= 25 D RE | d5c 252 ) DI AR 25 &R 48 IRk 55 R
ARREAEN TR CETREX AR RS, &
TR R M S8 A R AT ST B . HL BRI
dfe /b AT DL O A8 0 R B ROR A TR R
PRI TL, O B B M R ok S A B PR B R K B R AR
B AR AT R T R T B X A i A
JELT K TR AIE 588 B W A DX 3K SO R R 5T
Xf B HE BRI B9 52 W LR A B TR R A A R
BikasE . HE T U, A BESE DL A B R AT R R AF 5T )
E NG C O DO R PN SUR A S
TS AR Y T AR N & RS S VR AL
il s FE A [R) A LR 45 S 5 DG e AT T e T L 4 A
B RS 1 ) P O G A A IS Tk,
RFFEPAL TR TR O RO R R ) A
b AR TP AG B K SO DR L B R K 4 U R R
BERLE AR
1 AR 55k
1.1 #MRERHER

WFSE DXL T N S IR XA Sk T 38 2R 28 5 B 42 Bk
ARSI AR R (41°36'N, 111°23'E) , J& FIK
L g w0 J X M S 22, 4R 1 400 m, BF5E X R T
H LY R REAE 2 KU L 22 4R 21U 2.5 °C L Z4RF
PRk 281 mm. 500 L ERIRERAEPTE 7.8 H . &
Ry MRS A R RE N 40 em, R RN
FERRZE . B REF R 5 [CE 3 (Stipa krylovii Ro-
shev) \ZEEL (Leymus chinensis (Trin.) Tzvel.) H [T
¥ (Cleistogenes squarrosa (Trin.) Keng) . Fi] /R 2= J) 1

1€ (Heteropap pus altaicus (Willd.) Novopokr.) IR K
i€ 1€ (Convolvulus ammannii Desr.) ,
1.2 REPMRAE

T8 LA 58 FREH 2 g S FHE A Y 1 it 78 i B, 368 BRCES 40
FIER OB B Ry BF 580 52, S B AR B R AL
OF RARME R AR R0 R AT R WAE J7 98 A A 4l 55 b
FE )l 2 20 B HF % 50 2 L i B R R R B AR ) S
F& bR X HHEAT 230 B, R o3t R RO (HG, 4.5 R/
(hm?* « ) HEBH(MG,3.0 3/(hm* « H) . &
JERUB(LG, 1.5 % /Chm® « J1)) FIxf BAE i (CK,L 0
F/hm* « 0O, SR E &3/ XL 3 56 XK 450
m., 58 100 m,/NX AN KA /INXCHT 1.5 mo 19 FA 20
W A5 OB BE /N DX PG b 1] AR RS O I 43 ) Sk
JHCHAC v B T B TR R AN TR BN I, e 3
FRCHC/INX A 130 m, B 100 my ABBUMNX K 60 m,
96 100 m. BB EAE 6 .5 1 HIFIR @k
# 10 H 31 H.
1.3 TEANEEFRESHNE

T 20182020 4FEEAERY 78 A 7EiX /N X AR
P MG 2R T 1 K A OO X 2 R 9
ANIORE X A TR HORE X, SR FH BUER A8 3k [F) ) 64T
TSR 15 IR 5 BRI sk 0~10,10~
20,20~60,60~120 min B} i) Bt (£5 s Jia] B I 2 [ B
B 1,2,5,10 min) NI HIEA B /L HIIAB L
A B 3K 3 A AN D T P E (. A B B R A
BB e 1 die iR 1 — ZHL A i 4 S SR A ) A8 R AE 1
2o (R TE B AN BORE DCHEAT R AU A L IR AE B BORE
D3 531 LA 5 SBORE 325, ) 2R U0 3 4 ) SE 020
em (¥ AT AR AL IF IR SR A AR A
mlz T, 3 2 mm G, AL 3 S SR A Mastersizer
2000 VO RL EE AN 2 1 kAR AR 204
1.4 TENSERBEZESHEST

[ N AP B A R R A B I R R Ll
FSEH T 2RI L IEA BB T
i e 5 A TR AT R B A AR AL A 5 43
FIFH 1 8 A B 3 X Kostiakov (KM) #% #! | Horton
(HM) # AL, Philip (PM) & 8 i@ 28 5 #52 Al
(GMOU | 13 B FA B Philip(PH) #E#  Kostiakov
(KO) B AY  Modifiedkostiakov(MEK) # %11°) Horton
(HO)BL AP Swartzendruber (SW) 5 #1220 $1 #] #



72 PINERY S R o

o536 4%

P A FBOHCT 1 B S BEARAE , 9 5 S0
HEAT X HC AR AT 22 173 A 56 R BRI MR R 2%
(RMSE) #3038 2 8 (NSE) #IF- ¥ 22 (AD) 4 4
Bi TS B0k 1 HE P 0 1 L e 0 ik HGE A A
DX ) - A B R

(D HFEABHAL

Kostiakov #i#Y ; £ () =ar " (D
Horton M, f()=f . +(fo—f e ™ (2)
Philip 884 ; f (1) =0.55t ""+ f. (3)
WHAEKEA. f(t)=a+bt™" (4)

HrpfON e B2 HEABHEE (mm/min); £ Hh
WIH A B % (mm/min) ; £ W FE A B #H 2 (mm/
min) ;¢ N ABH A (min) ;S N HIEW B Ea b k.
n NEHSH.

(2) + RN B LAY

Philip B8 . 1 (1) =St + f .t (5)

Swartzendruber #5741 .

L
I(z)zfpmtai[1—exp<—m0-5—a>] (6
Horton #8y . I (1) =ct+m(1—e “) 7
Kostiakov B8 . [ (¢) =a, ™ (8)

Modifiedkostiakov R . I (¢) =a,t® + f.t (9)
K I(ON e 2 EEREBABE ;¢ oma) a0 P
B2 NERSHL,

% H] Excel 2010, Origin 2021,SPSS 18.R 4.0.5
BRPF AT B B FE ST A BT N R
2 R 5H0M
2.1 AEMHEELTENSTENERETUHIFE

AR B R L e B 1 B X i A S ) A
T, A5 AR Ak 3 5 B B A B B B E R R B
BE R FIREB B D, CKILG P A B BB
(0~14 min) i Py ]340 17 LG At AR o B (14 ~
70 min) FABHBE (=70 min) ¥# CK 4 a5 Wy Bt
(14~60 min) 2B H B (60 min) #Ef5 . MG.HG
(PR A8 B B (0~ 20 min) U7 7 i ) 43230 , {2 MG
FEF BT B (20~50 min) 5B B B (>50 min) ¥
B HG Wl B (20~ 35 min) a8 W B (> 35
min) #E3R & AL 3R B AR 5 R R A O R R, £
HEA B SRR B R B TR I ) 46 4, IR B R
TR M SRR R A TR, B A OO B 0, +
BEYIR A B R NE A, A B HEE MG R K
(3.41 mm/min) , &N HG(3.87 mm/min) , LG %
5 (5.12 mm/min) (B 2), HIEREABERN L
BV A5 AL, 7E LG B & (1.93 mm/min) , 7 HG

MK (1.41 mm/min), LG ik %] £ 95 &y J i e
Ho CK K Fais s R 3 230, M40 8 R 5 CK
. HG HHW B M R5K MG W& B FE % ik
FNFB o ) ¥ 5 A i B 2%, LG IR E5 M1
DUTE KOG 2l F 38 CK B, A B PERE A2 45 47, i
MG.HG ABPEREA S 2%,

I 45 B 7R AN A i E E R L CK
LG &% 2 h ERABEKR MG.HG R W F =
(B 3., LG RHRAB & &M (213.42 mm) , H K
4y CK(208.20 mm) , —#F i ML, HG R AR &
A (148.26 mm) , LG P A% By Bt K 742 1k
RAAY A H At A5 B R, CK R I8 A8 fh o R 4 A
BH A 3 X B/ HAE 15 min J5 , W5 X 22 [ (9 28 A
B R R . MGLHG T 914 8 A % B As
bR R 42T B AE 20 min 5. ~F ZEHERA B
R B K, LG.MG.HG L ABRE Y
ZECROE S T, LG £ CK 423 L i, i
MG 5 HG 22 A 2 .

g -

ANB R/ (mm * min™)
D = N W R A

0 20 40 80 100 120

60
A B [/ min
1 TEMBEETHENSTRE

~15 46
g —— YIHABER ~
‘?6.0 R —o0— REBEXR 15 g
= 1, ¥
g
845t g
Ny g
oy 13 =
® 3.0 N
£ b s ] 2
<15t 1 £
4 ®
Jys 0 1 1 1 1 0
CK LG MG HG
TR B
B2 AEAMBEETIENSEERLTK
250
5200
g
S~
1§ 150
i
< 100
=
Bk 5o
o £
0 20 40 60 30 100 120

N HF 7]/ min
B3 FAEMHEEETLIERRANESTRE



%23

TR AR S0 258 i RS i i B R 5 S A 0B B R R IR ) S e T A

73

22 ARBHEELENSES TEHES X R

HT T A1 B BRI B 30 Bl 0 R A B
A B 1) 22 4T AR MR 25 R R T 1] 22 4F A A AR R B R
1.2 4F A A 2 S L A B R B T R B
CK.LG M ##E % #ir, H5 8 % & T MGLHG,
LG mP i B i 8l il 2 4F A2 AR 25 R I o L 1 sk
D AENAE R HE B 51 10K of B ELBE S5 RS N . B
A CBCR BE RSN, e KR B FLBRE LB A ALER

JEY R R RN, B TE LG R K
8. HG Ryfe/ME (R 1), i 4 58 25 5 A 26 8000 58 4
MR . b, BB BE AR AS RO B A R R B
M)A 25 SRR K.

- VLA L i R B (B, DR R Ry
BB K Ry kL BB R B BB W s . HG 1
R B RL R R U 43 388 CK &2k B 3% A1k,
+ R AL

F1 AEAMBCEEHEHES LIRSE
T y N fj‘ . L . L
;;g o ?Eﬂj]ffj , R gii) m%;;% ﬂ;;% %i;; , ERIG BRI BRI
CK REFEFRBEMELHHTHERE  304a 6.69ab 1.45bc 36.27b 27.83b 8.43a 1.95a  37.84a  60.21b
LG HRTFREM/RRMELH8F+HER 39.6a 6.94a 1.43c 38.73a 31.42a 7.31a 1.48ab  33.80ab  64.73ab
MG B 5P IR B ML+ £ 31.0b 5.86ab 1.47b 34.26bc 27.71h 6.55a 1.46ab  31.73ab  66.81ab
HG B F B IR K IE A+ 41 % + 5 29.9b 5.42b 1.55a 33.53¢ 26.86b 6.68a 1.32b  28.26b  70.42a

VE /N R 2 S [ O3 E 1] 0 2% 5 8 (P <<0.05) ,

iz FH R JR 3 R DGR 43 BT 1 43 A AN [ s BE R
THFESE SR RBHEE 2 h BHAS
HZ IR (6 2) . Bl B B 3, 1
BHR RBHERYEHR D ETREBHE P <0.0D),
2h BHABREERF NREBIHP<<0.05 ., AFK
WORE T, BRI A B R g ABHE  RBA
BEAAY S E AR E KR FLBE DL PR 4
WA, TAESHBEE 2L ZRPRABRER

AL (P <0.05) , 55215 o 6 ) 52 4% b =& 171 AH ¢
KRP<0.0D), SFLEEE B FLBR R ¥ 5915 W
R IRBHEENEEFEMLEERP<0.0D, +I1E
AL X A B 3R A 5 MR 5 5 KR | AL 4
BRI, SRS EE BB EE 2 h BHA
B A OC R TC 3 25 L X 4R RN [ BE 5 4
SRR — 50 JE R AT 2 12 X 4 B K SR AR AR BRI N
5.42%~6.94 % , Bk - HES K R I B/NFHL

K2 FARAMBEELRESHSNSHENEXYE

i;ﬁgé gg wkE wE BALRE iﬁﬁ it;i PR OB B
IR 3UES —0.646" " 0.358 —0.564" 0.816" 0.733° " 0.374  0.298  0.308  0.143
BB EE —0.770" " 0.396 —0.723"" 0.839" " 0.731"" 0.429  0.367  0.378  0.201
2h BB ABE  —0.531" 0.286 —0.567" 0.671"" 0.614" 0.287  0.254  0.263  0.103

e TR P<C0.05 G OB A OCHE W3 s x » R P<C0.01 3 OBUR) AR OCHEAR 35 .

23 TEANESEBWIE
2.3.1 EEANBREFREAKIE HTLEKSAB
IR E 2 PR EE N A BEYT THT
R ARG R A A Y Rk 2 R —
Y BB, ARG HM AL A PM RS 55 — 25 2
LR A G KM B ALR GM AR, Sk afk— 20 i
FEAIR] ER AN A B i B s L 2 A DL B 4 A
RINE A B R AT, R 4 RS A B
READA FCBCER FE T 4 A/ X B A8 3R 17 AR
e R QIO

HM #l5 BI0 IR A5 3R 8 S PR E Ak 5.21 % ~
9.55 %0 HAL A {H BRAE A B 2 A8 v i ) g B B
WA A5 3R T 3L PR AN, HoAh B B 5 RO 18K
I, KM.GM L& B0 iR A5 35 00 0 45 55 bR (e &
6.40% ~12.02%.6.94% ~9.26 % . & Xt LR A B

1L AR P A RO AR AL X SEBR A B 2 B PR A B
A B A BOR BT S — BB RRB W BLa, UG
{H = T bR fE i B R # R 5 A (AR T S5 PR1E .,
HZEMBHE K., PM LG W16 A8 3R 85EbR
B 12.19%~18.93% , Hixd A B i B A0 P A 38 B BE
PUA RO SEBRE R . 7 A8 13 T2 A A R B B A 3L
S F bR, ORI 4 FR AR T A B L R
B, kR G B 7 I b L e R A B R
G S PR I LR B R G RO, i R
A B 22K R? \NSE,RMSE, AIC {1 ] & 4 15 % 1y
PLERCR ,R” NSE A 8235 F 1, RMSE, AIC {8 #
AN BT A R B L. B2 3 AT, HM B XHZ X
K53 A B 3 AR AL B s SR e At A5 A 5 S B
it 22 Fme /I, BERLPE BE O R, AT AR B o s R O KM
M GM, & BIA RO, PM A SR 2% .



74 K AR TR 2R %36 &
6.5 9
~ 6.0 — |
255 f w8
B350 g7
g 4.5 g6
£40 E s
~ 35 <
H 3.0 H 4
®W)s B,
820 S
<1s <2
1.0 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
A B 8]/ min A& B 8]/ min
6
=5 (d) HG
g | o EREE
g 4 % —&— KM
&g
~ 3
%
4@ 2
<1
O 1 1 1 1 1 J
0 20 40 60 80 100 120 0 20 40 60 80 100 120
A BB} 8]/ min N2 B 8]/ min
B4 FAEAMPEEETTITENSEELRESMESENILR
K3 ARAHBEETTENSERPYSERPSERITLL
gl T B UG R? RMSE NSE AIC
CK F(1)=5.53; "% 0.958 0.201 0.960 14.662
LG FG)=17.66¢ "% 0.950 0.331 0.952 27.210
KM .
MG F)=4.22¢707 0.944 0.172 0.950 10.691
HG F()=4.89; 0.955 0.198 0.956 14.193
CK F)=1.734(4.82—1.73)e "IV 0.988 0.111 0.988 —1.837
LG F)=1.784(6.50—1,78) ¢ 1% 0.985 0.182 0.985 10.730
HM
MG F()=1.334(3.53—1.33)e % 0.989 0.082 0.989 —9.447
HG F)=1.244(4.12—1.24) e " 0.994 0.072 0.994 —12.760
CK FG) =473 41.25 0.936 0.249 0.938 20.018
LG F)=7.16¢°4+0.95 0.942 0.356 0.944 29.059
M )
P MG F() =354t 41.04 0.884 0.250 0.893 20.111
HG FG) =442t 5 40.85 0.913 0.274 0.916 22.414
CK F()=0.2745.31, 7 0.957 0.200 0.960 15.966
LG L) =0.2447.49; 05 0.949 0.330 0.952 28.570
GM
: MG F()=—1.2045.29; 17 0.948 0.164 0.954 10.979
HG F)=—1.04+5.77: 0% 0.959 0.184 0.962 13.923
2.3.2 EBEEBRASERABIE @t 5 MR - PRAE A B BEHL & 25 R . HOLSW #14 W)

SRABEBIX A F R E T 4 A~/MR I RBA
BESATEYBIE (B 5, MR R? UNSE,
RMSE AIC {H AT %1, HO 4 45 3 5 52 bR (E i 22 /N
PLAPEREDE B AT {5 B . SW LA BRIV IR 2 KO
PARR 2. PH.KO G W04 BEA B &5
WA PR AAE A0 22 — 20.04 % ~13.67 %, — 86.64 % ~
—33.50% , R R SEBR AB ak B B LG ASOR AR B S
PR A B L TR 1 DU A2 B B dU G (B RS T S8 PR fE , A
Bata b Beml A g & T bR E, A B R B MR,
PUAEAR T SL PR H 22 B W K. MK 14 /)
I BB 50 B L BRAE 5 46.37 26 ~53.64%0, A
i SUR R VST NS J DS I iU R e (N =

I=ENYAN =]

IR BRBAB B B PR E A 25 14.29%~18.43 %,
—28.51% ~5.98% , i & P& B L brw s BFRA
Bt i e EL AR AR FE 3RS /0 5 R S B A A 1K HL
AR B A K T 3 $UA SR VA (AR AL HL S S B
EAZ BN, H BB AR AR5 R NSE,
RMSE,AIC {H (F A H1,5 Fl SR A R? \NSE
E 4 T 0.98, £ 455 7Y 2 0] 22 i 4 /N, B 5 FpAss Y
Bae g ar gl A LI ER A B S E, W
RMSE, AIC {843 ¥ o] %1, HM X% X + 3 2 A B
b AR A AL RO B LA TR 55 S s i 22 e /)N 5 B TR
PEREAL B, AT A5 B fe i, AR P 808 1l 00 31 95 4 Ik
g SW R MK #55  PH A58 FiT KO A7,



%23 TR AR S0 258 i RS i i B R 5 S A 0B B R R IR ) S e T A 75

250
g 200
8 150
m}@g
<2 100
1S
B 50
0 L L ! ! L |
0 20 40 60 80 100 120 0 20 40 60 80 100 120
A& ]/ min N2 6]/ min
200 200
— PH — PH
gi1s0 b O Sw (¢) MG g1s0 Sw (d) HG 0
£ £
'gmo @
< <
0 20 40 60 80 100 120 0 20 40 60 80 100 120
A &1 [A]/min A& [/min
Bs5 AEAMHEEETEIRIBEERNSEHALEEERNSHRR
x4 FAEAMBEETIERRANSHESHEMS LRI
R T B AT R? RMSE NSE AIC
CK 1(:)=3.74:"° +1.35¢ 0.997 2.837 0.998 81.307
LG 1(t)=4.63:%° +1.30¢ 0.994 4.300 0.994 91.785
PH MG 1(1)=3.32:"°40.98¢ 0.996 2.793 0.996 80.912
HG I1(:)=3.91:"° +0.83¢ 0.992 3.527 0.992 86.789
CK T(:)=1.73t—6.42 [1—exp(0.53t"° —0.07¢) ] 0.999 1.373 0.999 64.509
LG I(1)=1.78:—3.03 [1—exp(0.93t"° —0.132) ] 0.996 3.346 0.997 86.941
W MG I1()=1.33t—1.17 [1—exp(1.24¢%° —0.17¢) ] 0.999 1.529 0.999 67.214
HG I1(t)=1.241—0.88 [1—exp(1.60:°° —0.231) ] 0.998 1.772 0.998 70.930
CK I1(:)=1.62t4+10.93(1—e %) 0.999 1.311 0.999 63.343
LG T()=1.641413.46(1—e ™) 0.998 2.164 0.999 75.963
HO MG 1(:)=1.220410.04(1—e ') 0.999 1.582 0.999 68.077
HG I()=1.111411.84(1—e %) 0.997 2.078 0.997 74.944
CK 1(t)=13.291%% 0.995 3.982 0.995 89.848
LG I1(1)=3.81:"% 0.990 5.609 0.991 98.477
KO MG 1(1)=2.78;"% 0.992 3.706 0.993 88.036
HG I(1)=3.13:"" 0.987 4.481 0.987 92.820
CK 1(:)=8.05:""+1.60: 0.999 1.827 0.999 70.218
VK LG 1(:)=12.011"*41.64¢ 0.998 2.610 0.998 79.208
MG 1(1)=6.811""41.20¢ 0.998 2.084 0.998 73.543
HG T1(1)=8.40"+1.09¢ 0.995 2.631 0.996 79.411
3 ﬁ‘ Vl': () T B 7 B B AR W R R R AR i i R T AR K

A PR AT B AL T T R T 5 DAY XU L K
PR 2k X R SO i o i DX A 7S R e Y
FEWITE 5 28 B, o3 Ao L 45 4 R 2B R DR R A
4 M ) TR Sl o 2 M e A A T T
A B BATR LS 502 18] B A 200 X A B 1Y
A BRI 22 5% . TRCBGE Sl B m s S+ 51
PRI 300 ol 3t A WY A2 30 e R Y R AR T T

MR I3 A B TR ) 2 41 A2 AR 25 OR () 20 45 2R N AR R BT
Lo 1,2 AR A ML W) A R, R SRR L KR
BERLAR B2 K OB R A B BORE PR A A B 2 sl N
B i A T DRI AR AR RO B O, A
BYEREREAR  AB K SCE R R A e . X e i T
BETSCHCT » 5 B0 B L SR B i 8 491 A 5 21 0 R A )
WRAMAER LT A A, AR e <k, £



76 K PR R

o536 4%

BeAs G, LB (0 R MR 55, R ML A
[vi) R A A A AR T 4 I 5 T 5K S R R, M K
TGN oK TR RE )3 K R TR B Y
I DRE e | 2 BN W R ) I G B R R S 7
P 5 B KRN T R R EUE S B 5
b, WHEHELT, TIEABERS HIESKE R
K 5 LB E L AR B B R IE A O,
{EAWF T Y 35 & KRG O 5.4290~6.94 06, B4R
BB I Z A AL B EE X A A AR 5 e
E NG R S N b X RN T S R
R LG Y AL B R v T At s R
A A FREK P AE . R LG MR ih A B %,
Fai MR AE A5 OO BE N 35 O Bk, 38 B OO Bl
LRSI A KO 8K I A B ERE.
HG [ 1 580) 1 A5 3 R 1 A8 b ks 34 55 5 A 5 405
JEANTR, HIF A N /ME, X2 i T HG 2 MG M
W, o FLRR RS BT 35 2% S fH HG RIERZE &K
FAR, HAPRAR U B0 5, 240 ISR 3
N HG 8 MG R 300 Ry g ba, oK PR B3, W1 s A2
BRI A MG &, AF 5 R I A B0, A (6] i 40 2
T, HEAB R 4 DA B B B R B MR
BB, S5 84 E IR A B i R AS A — B
AWFFEEE FALF W], 1 TR 3 ) — AR R ), 1
A 3B R IR BN Fa B By B 1 i () 46 L 4+ BT [ R 42
THRE T TR K AR A ARl A XU 1

A B R AR A A A R R A
A RRUA L, Horton LI A R* .NSE . RMSE, AIC
{359 2 B e 0 X AR IF 9% IX )+ HE A 98 R UL 5 R
Bty R b Kostiakov R 5 ] 48 56 458 8, Philip
PR A RO e 22 . S804 MR LB 22 5, ] fig
R T HEABSBEME AT ABERERSE . ZA
B RPN B BLE A 3R L 22 H % T
F— AR W BUE T KM 5 014004 45 540 2 48
PR RBEHA 8O 2 GM 5=
o BB BOR KT B R, BARILA ROR AT,
A5 SEBR A B0 A s PM R 816 55 8 1) 48 20 R B0
FE AT ABHR T B Z GRS milG el 5
ZZ8 M GM.HM M. Bl &8 ] 2%E, HM B
Fof HBUEAELIEF 5504 3.53~6.5,1.24~1.78
mm/min, ¥ 53 PR{E L 3.71~7.12,1.33~1.78
mm/min MZE, KU £, f BB AFACER PR A)
B 5RBHEE, T LA HM R4 b Al i K
] £ A B R A AR AL X SV D 1
RER -, HIEERABRSHER LGSR E

B , Horton #1 B 1 & 45 5 5% {F , Swartzendruber 5 %
AR S Horton BB, X2l T ZH BRI
PR FEEEWNSE m.c 595 f..b/a B XHF A
Swartzendruber BBy b/a TR« X 1 MEES
BOMSHZMEAAR BERAXRR XX P IE
SR Horton #8578 2% . Kostiakov B A48 A 85 R %
Bl 2% , 28 5 #9 Modified kostiakov 5 ) 16l &
R Kostiakov BB R IMTT 45, B FE AW 5T X
1, Horton REAIXS + 18 A5 i 3 & + 1 A B 14U
AR . MIPRIASE " DFoT R0, il R S
TR X K 3 ST B SCHR A WF T A R R
Kostiakov 54 AT DL A b 5z AN [a] R 42 kA 78 i 1 48
IR AB R AL S S I R B, SR Sk + 3 B
MAB SR ELFE Kostiakov &, B A 6] X A B
PR SE A AE 22 5, DRI 0y 9 AN ) DXl 2 A O
[ 5T 00 + A B FRIERT 5T
4 5w

(DAERTFEBCBCR LR - LG #1568 3% (5,12
mm/min) 2B HEF (1.93 mm/min) .2 h 2 A B
(213,42 mm) 73 ) B HAL T P R A . Bl
RO IR TS BRI R R B R T
it 328 T 44 e, T LG e 2 R At Tk A i B4 3
JE 2 B v B PR RE L 4 9 X B R A PR A
PR 2k 5 R SR K A H

(2) BEAE WCH R B B 1 O, RREAL B L & KR
BORLAR TR 3 500 by R AR B O3 0 A B 55 R IR A B
SN S SOEEE R DN ER VY EE N R EAC R A
BB R IR, IS EREE I TE LG KRB
Ak, HIEAES LIEOAPE BELRE R IR
AB AR E LW B T o0 5 RS R R
FUAB e 5L 3 AR GR35 IE AR G G R L W
T ABBE S MK BE ) 3 B i T R 4 g
SRR RAE L) K R A B e .

(3)3H1d 13 AB AR AR N 13 BB AL 53
BT » Horton BRI - 8 A B HUR I 1+ 58 BRRA B AU
G RO R I G 45 05 52 B Af I 22 e/ U5 R BE
PER G R e . IS R BIAL h Philip £ A4
GRR 2, HIEBERABEARIT Kostiakov A&
SR 3R B B 25 5 Swartzendruber 5% 8 481 & %% R A KR T
Horton ##), 3 2% ZF iy E RS0 UL H
J5H B &S B0 M S T
B H MK :
(1] 5l k. ik 2, S o8 FE AT EY R LT

FLX A K 43 A8 RRAE R R [ . 6 AR S 2E 4. 2014,



%2 Wb 7255« i 00T 5 P R R D A B 2 AR R R 0 E R T A 77
25(8):2281-2288. [17] EZ.ZEM2 . FF,EHPBOREL A RKERS

[2]

(3]

[4]

(5]

[6]

[7]

(8]

[9]

[10]

[11]

(12]

[13]

(14]

[15]

[16]

SRl B BT S A AR B ARRY X LR E
BRI R AT ST ] A R B 24 4R, 2013,
22(5) :780-786.

Bagarello V, Castelini M, Prima S D, et al. Soil hy-
draulic properties determined by infiltration experiments
and different heights of water pouring[]]. Geoderma,
2014,213:492-501.

FR AT A AR PN ST S, AR i 48 T AR R R B B
A X KRS M E UL ], R34 E 4R, 2020, 57
(2):296-306.

B SCF L LR MG VLR, A5 A SR hoxT PR L+ K )
B A BRI W], 13242 2020,57(6) : 1399-1410.
iR ST RG RS R XA ] R A O T
FHOK o AR ARAFAE LT ] AR 45 41 2018, 38 (10D 3471-
3481.

EHN, E Ty A R KON F b A g7 R
Koy W #E 5 Ab g5 AR AR REAE LT ] 4 5 2% 4k, 2015, 35
(22):7571-7579.

L6 RTTF o S ORI 3 T R R ) £ A
X A S T g e ) ] Bl 24, 2013, 22(5) - 27-36.
iR B AR T 10 4R 1 K M AIE o HE e 5 R
BT OO R B G e A LT ] K AR R A
2021,19(1):141-151.

R IE  BRAR R TS o 45 5 15 55 JFUA [ b 3 28 REK A3 A
BRHELT] K LR K524, 2018, 32(4) £ 18-23.

ﬁ?ﬁ% ‘:’1“&;,_4\ Zilii*j—,sf ?‘k[ﬂ(l EAI*E%E%%EE*i
IR 3 R AL A5 LB A 5T Pk [T ). Bk 3l 4%, 2013, 58

(B8] 1) :397-410.

Michal D, Tomas V, Jaromir D, et al. Interpretation
of ponded infiltration data using numerical experiments
[J].Journal of Hydrology and Hydromechanics, 2016,
64(3):289-299.

Jests R C, Igor B, Hadis M, et al. The impact of vine-
yard abandonment on soil properties and hydrological
processes[ ] ]. Vadose Zone Journal,2017,16(12) :1-7.
SRATLH AT AR T R R A R
Fic ik A b ek o3 AR A RRAEL) ] A2 A5 5415 2020, 40(23)
8618-8626.

T, AR BRI T, 558 4 B B DX I 3 b A 4
AR K A (1] 4 25 24 4. 2016, 36 (11)
3441-3449.

Mirzaee S, Zolfaghari A A. Gorji M, et al. Evaluation
of infiltration models with different numbers of fitting
parameters in different soil texture classes[J].Archives

of Agronomy and Soil Science,2014,60(5):681-693.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

R A A ) R A
1159-1167.

2Pl [ by R A B B iR xS LT . b Al B
%,1997,30(6) :1-9.

BEA2F ok AR S0 /INET 25 ) R [ 0GR R
Hb 3K A AN B RRAE LT ] 1 K HEE . 2020(3) 1 27-32.
R AR AL, 55 AR b R R X 1
Bt B oK A3im sl AR R R () ] K AR $F 2% i, 2021, 35
(4):159-164,171.

BERE. kR T2 EHABEEARNLELRT
B ATB R A B HC AR AL S R F o () 0. 719 /K HE I, 2020
(6):29-32,37.

Jha M K, Mahapatra S, Mohan C, et al. Infiltration

R LT ] A ¥4, 2017, 37 (4) .

characteristics of lateritic vadose zones: Field experi-
ments and modeling [ ] ]. Soil and Tillage Research,
2019,187:219-234.

50 XKLL A5 B K A AB R HL B 5 25 R

[T BEHEAK 2441 , 2011, 30(5) : 124-130.

RObR 5. B 200 R A5 O OR A i BB AT B R gL

JERRE R 2w [T, T 5 X B 90 5 8, 2021, 35(12)
121-126.

AR RO MR TREETREBAESRAE S L
K Iy % R R T Bk R LT ]. AR 25 5 4l 2016, 36 (11)
3127-3136.

SRS ZR 4 L 42T, S TBUBON IR O P RRAE S LI
TRPEBR 9 A L 1. [ B 242, 2020,42(4) :91-100.
26, PN IS PRI, A5 R0 R JE i 5 B MO () 38R B
B M O P S R O R R A (T 100 AR A e A
2019,30(7) :2267-2274.

JEAR L B L 32 %, S R P R ) R b X 4 K A
P T 2 T R B 8 A [T ] v BB, 2015, 35(5)
1183-1192.

ZEN, T A, TR, 45 8 4 5 98 X8 R0 A Bl S0 + e
ABFHE R g m B[] AT =W, 2020,40(5) .
1610-1620.

o S BRAE TR AR RS A5 RO v JE R R R
TIHABFAK AR FERR s m [T K + R Fe 24 4
2016,30(4) :96-101.

IR LIRS RS R
FERK A FEAE (Y 32 e B HCASE R ADL [T ] 94 Jb e bRk
K 2E2E CH SR BF 24/ ,2020,48(10) :82-91.

B SCHE W PH LR g L kA SR T R A BT
RS2 L] 1K 2 R EFIF5T.2021,28(6) : 46-51.
R 4, 07 B0, ARREOR. N T R SR b - HE K A A B
FRAEL) ] A 247, 2021,41(24) : 9869-9877.



