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AE I, LUK S AR R W, AL
B A R/ INFI O A R B K e AB RIS o X TR —
FisE 13, KIP AB R b R LB AR DL 32 158 25
MR EER R AU . I, R4 RIRES AR E
P b K o3 DR BLAT R S B T RS A B -
SN RN TR () 1, KRG TR T A
feAe ) T AR A RS a] e A B A A R U, R A
SRR i L A ) 0T, g LKAy A B
FEAT KL o SN T34 I 52 3 - S8 9 B i Jo ik
JERZER B, S IR R A U S A B
KT AR EE XS B RIE AR, R BAE— 2 R
WM, B NIRRT R, RIEABE TR
9o SRR IR R BB G A K BT (LR 3G
n, ESEEAB BRI m R R e
MR, Yu SO R I, B A AT T i T
W AR, S0 R A Ao, K
IIANB RN AT, RS R e TR 2 M
ER P ANB R

B e R A T SO K d O T A X
—, FEMEBD B i DA FRK A A AR
Xof 4 7 DX I A S R 2 A R (0 Al i UK Jie FLAT
R L FEREGEK A LIRS, e
A AT W P A AR P AR, - S S T P Y
AR T E R, IR AR A id it R

EH X LXK AB AR SO m R 2 i
R, RS TREX HKk s A i +
R m e R (LR R Yy . L) ARk A CH:
XF BRI RZ 0 i N TE A, RIS R
YifE Fl G 2 0K oy NS5 RY (438 FH R A R ik —25
Bk

BHIL, AHEZE LR LR () 25 B R & 14
— ARG NIRRT S, il ST S R
WSS AR, BERS LR R KA
B, RS MK ABBEALTIG . F
FEAE N ot IR K A3 A B B N R T
RIS S

1 MRSITk

1.1 kst

DL R+ on R R, BIR A B
FE AR HEZE 13 (0~20 em), 4K TJE
1 mm 2484 Ao R R SEARE RS T3 1,
Horp 4 584 HILTR F B 4% TR B0 A A 78 iR
pH R AR (LuKEE: 1:2.5) W&, HEFR
ek (CEC) FItbRmAL ( SSA ) R Wy w4 it
JER I A ) 22 ) s 114 A SR 4 AR MS2000
WOCEURL AT (ERSCA R, BEE) ME .

F1 I HIREARBAMR

Table 1 Basic physical and chemical properties of the soils tested

HHLE FH 5 738 46 it TR FhkL biiE A kL
e
SOM / pH CEC SSA Clay /% Silt /% Sand /%
Soil type
(gkg™) / (cmol-kg™) / (m*g") <0.002mm  0.002~0.02mm  0.02~2 mm
W+
14.48 8.01 23.19 41.53 25.40 40.55 34.05
Lou soil
8+
24.11 7.90 19.64 42.29 27.96 44.86 27.18

Cinnamon soil

1.2 HEmE&

g R AR T I K A B R R
Wi, P S T - R A T R AL, A R
— BT RAARE S, DAHERR A e s iy TP
H T Na'7e - B0k 3 m 5 55 i AL RE 1, ARBFSE
Hhfd B Na ™ AR S U051 Na ™4 FRE Sl A ] 4 i e

IR, Fde, FRE 1.5 kg KT HIERES, BT
5000 mL KEEHF, HIA 0.5 mol-L™" NaCl iFHE
2% 5000 mL, ik 12 h J5 2.0 (4 500 rmin”',
Smin), % LIHR, EE LAREE 3 R Z)E,
¥ NaCl e K& 1K, EE LRBER, W
W24 Ba B MmeE e 65°C FHLT, #F
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BE5t 1 mm 4 F
1.3 RERES5HE

AR BN — 2 A HI A PR AENY f
JE . AR B RUINRRE 3 A . R
20 cm. F& 15 cm. J& 3 cm WK ITIEA HLBEHER
Ko H RN R . 98, &8 3 em. 1 em I
20 cm, JESGLIAFA 2 mm B/NFLBEAEE T, LAEAIE
IE NI A BRI S om, HTM
ANBIER . K IR R RIS Z 7] LA A
2 mm /NFLIGBRARFRRTE, Bk by ik s SO g
PR, DLW T AR 2 1w il

AW FE R — 4 2 7K Sk 3 HBUK A B B2 A
B, SRR A EMA B BN,
R FIEATRE N 1.25 grem >, BERERTEE 2 cm 4
RV R TR A R Al ek 22 A
UEAR, Bk R . RIS, RARA 2N A
ML S AR S5 48, TR LR 3. AB
Hh R A6 %% I SR AR U 0 SN e i A o AR Ak
BB, AB RIS ARG, P BT 34,
0 0.5 em BUR B 4K, 5Bt TaniE i+
i, A AR R RS & RK
/\:{72\1%%[17,19-21]0

AHEFE Y, 98 1T H S e A AR R A
W A . ARYE LU 2 e, RI— &
IR BE Y NaCl IR AE N A BT ORI 15 145
WY, R T Hr 3l S VR XK e N B IR
Wi, i 3l S A — A Y RN AR, 35
1 NaCl WWOREREIRE S 1. 0.1, 0.01. 0.001
F10.0001 mol-L ™",
1.4 HBEHESHH

RGO Z B, 7610 1 B S, +

e s ] iR 2R IHE P,
2RT . (1-a
—_5b 1
K n(l+a] (1)
xC =1+ 4 4 (2)
sC, l+a l+e’'a
252
K= Snb” Z2°C, (3)
ERT

P, o Fon BHERTAL, Vi Z FoRH s S

FHIEAN; R FRSMAHEL, 831 Jmol "K'y T
TN TR, 298 K FOFR R kLA RO,
96 485.34 cmol 5 a FR RS R K FOREFEAIR
TERFZRL, 1dm™'; C FORPHES FACHE, cmolkg s
Co FRAMIRR T BHES FARPEATAR I, mol-L™'; S Frm
FERERL mPg ' e FOoRAMHLHEL, 8.9x107° C*U -dm™'

JIERE-0 w2 S ey T O L E R VA S BT g = RN
mr.

ART . ..
Do) :Ttanh L(be™™) (4)

b = tanh(F ¢,/ 4RT) (5)

8TRT RO
By === G e *T -1

K, oo FRIEE MR R x A HAL, Vi x 3R
AU E R R BOR R AR Y, nm; b FonE
AR Eo) FORERE R x AR, VomT',

XFFA7 5t e A A BB Kostiakov £5
AR Philip BEAIEH A=t (7). K (8)
Fi7s

(6)

I=Kt" (7
1=5:% ()

Kep, ¢ ABEHE, ming I HBBEABE, cm (K
LA g KFKoR ); 4, K B NAHRNAZ 855,
A WA B R W EDY, K W ABH G
Je HEFP R S AR — A A B R 1) R LA B A,
TEBUE 35 T — AR BRI N B S AWK
BR, emmin 15 MRS B SR BOR
RIEES), Rt HERT A B 58 2T,

AT R Excel 2003 #EAT8HEAL 3, Origin
9.1 PEATERAHE R+ 3 A B RIS, SPSS 21.0
AR AT G530 o

2 Z5R518

2.1 FEBLFER
FR 5 A0 H 2 BEAE AR I8 T HL A O R B 1) AR
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AR KE 52 Wi - 398 3 T R 057 RN 0B B R B HL 3 . AR
I 1 B 2R T RURD BH 28 7 2c ¥ it O[] fL A B VR
BT EgERmB @S (1) ~L (3) @&
TR, #5532 iR, R 2 nlA, ERR L
Herh ) B AR TR VR B R AG, RAER
[N DO (= By N 1 (I <= B 7 3
mol-L™" i, 38 + Fi4s + % 22 10 B 2. 43 51 A —121.00
mV Ff-112.25 mV; MRk EFZE 0.0001
mol-L™" B}, 38 + A48 + i % 1w A 07 = 15 —349.99
mV F1-340.56 mV. HLf# G 1 mol-L™" FEA{IK
0.0001 mol-L™", 1 Al - 38 Ay 2 i FHL 37 4 XoF (i 184
KT 1.89 1%, 2.03 1%,

UK — F 50 1 2 T 7 BUEAR A (4) ~ 2K
(6, 15FIAS ] g v BT 114 1 398 UKL ] R
Yoy Anhdk, wniE 1 PR, WETATLIE S, biE
PRSI, R N TRIRE B 8N o 4% FL A TR
FER, SR 2 i Ab ) H B B A 10 Vem
FEWGRN L3 B AR T O B R i, -4
WU LR ) B 0 Ak ) f 3 B /N, R T 1Y
VEFIIE B SR 4 5 . Blin, 4 i@ Bk N 0.001
mol- L' i, Mg eI #535 140 nm DL b5 H24i
ff e A 1 mol-L™ BF, HIERIEEESE 15
nm PAF o 3XF A, 38 2 AR AR A VA R i S v D
AR A HEURL R L i B S oA

e )

FEIRBERE T L IRRE R

Table 2 Soil surface potential relative to electrolyte concentration

P figp Jo R Z I L Surface potential /mV
Electrolyte concentration / ( mol-L™") 38+ Lou soil #3 1 Cinnamon soil
1 —121.00 -112.25
0.1 -175.21 -166.24
0.01 —232.55 —223.27
0.001 —291.06 —281.67
0.0001 —349.99 —340.56
- 10°
_ ) =— Imol-L! w1t
= Lou soil —+— O.ImolL"  |[10® Cinnamon soil
> 4+ 0.0lmol 'L )
g + 0.001motL |1
w5 0.000Imol-L" |16 ATV
o 5 10 $
?‘_E\t @ T Yv .0 B A Try v
K 3 Ty 104y s - Ty
DD v e v
:‘?% t: . Yy vy .. A N v Yy ..
1{ B A Yvy . 1044 L3 “ vy,
3 A Yy ) A vy
< N Yy o A v
= A TN Y A
3 . } .
A * A
A 10%4 % A
A 2 A
= 10! e —— ;
40 60 80 100 120 140 20 40 60 80 100 120 140
kz 2 28 Distance from particles surface/nm
L1 7 T] e e o e J3 T s o) L 3 8 0 A

Fig. 1 Distribution of soil electric field strength around soil particles relative to concentration of electrolyte

2.2 TEBEMNEI KRS NSHFERRIT

220 RiEgEBAENZEL  RIEERERKD
TEEEPIREZE TS WA R g, His
o 8 J3E 1 /NPT RN E SR K B 1P MR B AL
AP TT UM i e - SR K Y i ] 0 SRR . T

2 T TR H AR BT R BE AR A R IR A s A Y
TGO . IR U, Ha fifp o J3 o) i) 4
iz B B B 500 Rl A R PR RS K
T A A% S B bR o 451 4, 24300 5 B ] 300 min,
HL A% RN 0.000 1 mol-L7' i, 38+ 4 + f9 i
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BB BN 2.05 cm A1 2.15 em; {H 24 % L
M BE R 0.1 mol-L™" B, iBF07 B 4510 8.51 cm
F16.08 cm. MAL, KK T 0.01 mol' L™
Joi, ASTRIE B 2 AT Y e i A ol A 7 18 HL 3%
Mo flhn, DAEASHE], 00 R E A 300 min B,
- AR AR U R R AR A 0.01 mol- L' i, 3 A rp
TR (0B R0 R 2.84 cm T 25T v 1Y HAL e S5 ik

20

BE43514 0.001 mol-L™", 0.000 1 mol-L™" i, Jiid s
BB R B> N 2.08 ecm. 2.05 cm. [AIAF, 4%
WHE/NTF 0.01 mol- L™ 7, 1B B & LT A
RN RN T RV A A (T sl O o
0.01 mol-L™" &+ 3K 0 A B i A IR vk . % 5%
F IR B R AR T 2218, Uit i 14K
41z 232 3] 4 5L R R BRI

20

—=—1 mol-L"! b
——0.1 mol-L-! Lou soil
154 —*0.01 mol'L™!

¥0.001 mol-L™!

MR

Wetting front position/cm

0.0001 mol-L~ r.y_,JJ“

(R

Cinnamon soil

300

400 0 100 200 300 400

A& HiBtInfiltration duration/min

B2 TR AR e B R I A o Y Bh A Al

Fig. 2 Dynamics of wetting front position relative to concentration of electrolyte

222 RERABEMNZL  +HHKSBEREAB
AR A R A K s, e Ky
B EEREZ —. B 3 AT SRR
RS R W i A A AR B L. R
AUES, BREREN K BRABRLAE
S, MR R, REABEBEE A B
[ IE R TS, 2R ARPR i BEZ#T AR E ; 1Y
W BRI (<0.01 mol-L ™), BFAB R
REONEET . BN, 400 5% B E] R 300 min, HLfF
JEHEE A 0.001 mol-L ™" i, 38+ i + iy RN
BRHIN 2.04 g F1.62 g; H 24 e fif i vk B T
5% 0.01 mol'L™" A1 0.1 mol'L "W}, 384 Wukps
THRBAB RSN 3.59 g #110.69 g, 5 0.001
mol-L ™" B}y RALAB ML, 30 iR B2 43531k
75.98%F1 424.02%; #HHE TR RIA B =
SR 2.22 g, 7.54 g, BEINBEEE S5k 37.04%
365.43% . X F W]+ HE s 3% REUA B 2 1R R 1
A3 58 LR TR BE 0.01 mol-L ™' 25 2 A%
TGRS . X 2, BRAS R RGIE bE

i [ 25 i) RS B AR — 3,

223 ABEZRNAL ABEEREIE AR
[F] 38 1o s 3 LA T A B B R kR
4 A3 FNAE 1 7E R TR H AR B B 8 R B
] AR A AE B0 . IR 4 A] R, S TR e R R R
ZAF T B R B R AR L AR . FEA
BRI B (30 min N ), HWE T ABEEE 2
/N s EABRGERTH B (30~250 min ), Bl
fife SR FE (I RRAIG, Fdm s, ABE R %S
W/, FEABREN B (250~400 min), ABHE
RgWia TRE, ke (R IR e A B
K, e A, 30 min B, 1 mol-L™' Al 0.000 1
mol-L™" T ABHES 5 0.060 cmmin ' Al
0.014 cm'min ', F& 8 A B E 43504 0.010 cm min '
F10.002 cm'min~'. T7E# -, 30 min B AE
A9 0.057 cmmin”' F1 0.009 cmmin ', 5%
JGFAELE 0.017 cm-min ' 1 0.003 cm-min 1. X
UK A5 R F 37 3] + R L 3

IS
2 I]ﬁ o
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20 20 -
—=—1molL" Bt it
o 0.1 mol-L-! Lou soil Cinnamon soil
on -
g 154 —4—0.01 mol'L ] / "
2 ~—v—0.001 mol-L"!
ﬂﬂﬂj = 0.000 1 mol-L-! .
e
R 2 101 — 104
Bk 3
= e
£
O 54 54
I )
b d
. S
. .
° 100 200 300 7 S i ‘
0 100 200 300 400
A& i Infiltration duration/min
K3 IR L Bk B R RS S 1B A2 L
Fig. 3 Dynamics of cumulative infiltration relative to concentration of electrolyte
020 - 0.20
. = 1 mol-L! i .
et . ol ot it
=~ 015 Lou soil -4 mo 0.15 o Cinnamon soil
E ‘ 4 0.01 mol-L™! A
& £ b + 0.001 mol L -
HNERS) "]
BT g10dke 0.000 1 mol-L-! 0.10]™
\’3\ s .é . o
5 P i' [
§ s . e "nm
= 0.05{x° v« 005, s "ua
g “v‘..sn' "o A"\ "o
- A‘ ¢ .O..$l [] - ", A . l.ll.l-. - n
A S e tew (U e m m O ma " 2 0%, LI L "aa
v ahA A ° o o & I..l. . oW u . . . [ am
0.00 4 \h‘vﬁ "A"“"’ by oawt N MR S 2 S Tl SN I N WU DU
0 100 200 300 400 0 100 200 300 400

A% HiBtInfiltration duration/min

Kl 4 TR LU SR B N A B MR 325

AL

Fig.4 Dynamics of infiltration rate relative to concentration of electrolyte

2.3 HELKSNEETREAEY

JE T3 AN [R) AR B v J3 %o B+ AR R R Y 52
Wi, K Kostiakov YA Philip FiARSRI6HdE 3E1 7400
H R PR L3580 ARSI 5 A T AR )
A BLEEIR NG 3 R, AE TR, F i Kostiakov
FEAUFN Philip B8 3 51| f8HKCA K AALFD P A,

% 3 ATLLAEH, PIfh I TR T,
PSR 2 R R #4955 K, Kostiakov FEAIPLE
FBURKAE R 0.999, f/MER 0.778; P ALK
-} 0.997, fix/IME N 0.785, Bl Kostiakov 515 Al
Philip ALY AL A 1 358 SRR A8 B 000 2 B ]
(A AL B A AP LG, H P e R R 7T
Hl, Kostiakov BRI A 25 R T4, Bl 2 H ik ST vk B
FIREAL, Kostiakov BEMYZHL A BEAT /N, RIS

http:

) e Do B U % , U IR S 1 R R T R R
NG RN s S8 K WU, H—RALBOR
1 RAB R EE S — 0B BRI A B 3 R AR
ZL8/)N; Philip ALY E 2 HL R TR B A BRI
SRS W, RV R EF SN, BT AE T .
Ry FE— 25 43 A PR AR (5 PR, X A e
E‘ﬁ’ﬁf}mﬁﬁg‘@ﬂ (HIEATZANE N 504 . ABFSE
M RLE G TR (R® . 3R 22 )5 M 5 iR
B&% RMSE ff ), AR ALK R, s Hr
RUE V. Mg gk 4 pios . b POk, 5%
2V P VN, RMSE BBV, BERRCALAY 485 2%
Hbhr, 3k 4 PR, GE LRI SRIHE R,
FEWIFR 4, AR EE TR 1 RS S BE I A i
[ fAE 4L, Kostiakov B[54 R AL
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#3 BERNZEMRENERBETLERAHERLEER
Table 3 Comparison of two models fitting temporal variation of cumulative infiltration
‘ K H8 P AR
B FEL AR TR
+ 35 K model P model
) Electrolyte
Ay PE FH R PUE ZH R
concentration / K& AfH S1H
Soil type . Coefficient of Coefficient of
(mol'L™") K value A value S value
determination determination
1 1.081 0.456 0.997 0.845 0.994
0.1 1.103 0.398 0.9 0.629 0.
e 99 977
0.01 0.758 0.273 0.984 0.205 0.829
L il
ousot 0.001 0.510 0.243 0.980 0.118 0.785
0.000 1 0.426 0.278 0.984 0.117 0.860
1 1.171 0.476 0.998 1.019 0.997
. 0.1 1.018 0.351 0.988 0.453 0.927
eyt
0.01 0.492 0.264 0912 0.139 0.816
Cinnamon soil 0.001 0.472 0216 0.965 0.103 0.787
0.000 1 0.430 0.166 0.778 0.153 0.849
%4 WREETERASESNES TN EEE MRS HE
Table 4 Regression statistics of measured and predicted cumulative infiltrations relative to model
- A v i
+ 4 VeE BB R G2y Al ‘
. Electrolyte IR Yoz
il Coefficient of Residual sum
concentration / Model RMSE
Soil type determination of squares
(mol-L™")
K 0.998 1.907 0.266
1
P 0.995 4.177 0.437
K 0.999 0.249 0.114
0.1
P 0.992 2.264 0.608
i K 0.987 0.131 0.139
0.01
Lou soil P 0.945 0.551 0.623
K 0.986 0.027 0.075
0.001
P 0.925 0.142 0.407
K 0.989 0.028 0.077
0.000 1
P 0.94 0.151 0.357
K 0.998 3.03 0.301
1
P 0.997 4.769 0.392
K 0.99 0.873 0.264
0.1
P 0.961 3.539 0.759
1 K 0.943 0.082 0.145
0.01
Cinnamon soil P 0.873 0.182 0.501
K 0.983 0.009 0.054
0.001
P 0.922 0.039 0.331
K 0.826 0.086 0.121
0.000 1
P 0.631 0.182 1.565
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24 TIERBIFIKSNSHIENZ M

TSR X K AR R R Y
MO0 A S A B, Bt A (AR Vs T P AR T v B AR
e m A A T, BURLE R R (B 1), A
[i) PR VR 2R T, MK I A BRI AR A ]
FIA : BEAS AT PR TR B AR, N i
B | Koy NBHEM BB BN (E 2~
Kl 4), SXFREA, Bl ARV W FR i o Tk B2 T B A1
TR, K 51 B 32 B R R
X5 Yu U IEAE R WA TR R
K ER 3T AR 4 3K A g AB P A B ]
HFEEIEOLT , BUBUK A B BB & DL R
BaBIREY R TIRAKABPY, DL g R e v
b VA PR A R P AR P R R A R T - S AR XL R J2 45
FRFEm, KA ABU B AR
fiff STV BE 3G, - SRR T HOW L 2 2 B RS
FRCRAR M R4, 17 B AT T S A0 ] Bl P 37 i
JERG AR, AR g, RS SR R e,
ST T TR H A TV B A% T UKL 1T H o A
AU & B PR 3 5 B 1 RN R o A o B ARV TR
HAL R VR T BRI, s i, 0K [R] (9 5k R
Vil FVRE 25 TR 200 1l s v VAL SR AAR RO e P, 4 T 5% T
THEFLBURGL, IR ek 4riE a0 HL i
Jo e AR AT 5| A ) 58 /N 1 AR 2 T L 37 1) AR
B2 B TR AR

BEA BB, AR EOREN, W E# s 5
WS, BRABEMINEELZE (K 2~K 4),
XEZRFE Y ABWEHEALERG, FERM
TEWIEHR T TZE, MEEREENWT BT
R APIRIVE R, b 2% 2 B R AR I 15 B 25
AR T HJRAARHES, A BRI A B T R
AT A — AR R A Y A, A 2~ 4 1
AU Y, Bl AR VR B RIS, A ) B ] [
T8 ABRES BRI/ . X F R K
WA T g, AB RO 1A Rk
ZERIREIR R, LA/, ABRE S
Vol o A L v L RFL R A e e 1 O
filt Kostiakov MRS A [ HL A S5 R J3E WAL A UL
JIN, BRIV PR TR BE AR, IR I A 1B 0
VB 23R 18 TR ol A D % o A L R TV B 1 A
Philip BEAIZ 40 S Wi/, BIWE B KRR LL 0/,
Kostiakov # AV 4 K /)y, BIATIA B RE 108055 ,

RN RZ HIREER A B R RIRE, TR
SRR, PSR RS A AR TR O S /NRE, BH
FEHIALBR, BUE +3OK Iy 1% 5 BEREAR

3 45

4 2 1 P A5 B bl e A R R R
B MK B R B AR TR EE AL, +
BRI LA (LA ) R 2RI K, &
H AR E B HE . ABE RN R B B
/N HUARFRVEFE 0.01 mol-L ™" 2520 -3 A8 i b
FAFES B I P o M A f# B < 0.01 mol-L™',
14 A A w4 X KT 233 mV il
223 mV B, 58K 5 A B Rtk SR s (] i 722 Akt
LI HT . T A XF B S  BI E sF [E] fAE 4
TEOLHEAT G 704, KB Kostiakov EAUFI Philip
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Water Infiltration in Soils Developed from Loess Affected by
Surface Electric Field and Simulation

YANG Zhihua'® HU Feinan'? LIU Jingfang® XU Chenyang® MA Rentian®
WANG Zilong”> ZHAO Shiwei'*"

(1 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)
(2 College of Natural Resources and Environment, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China)
(3 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Objective  The Loess Plateau of China is one of the world’s most severely eroded regions. In this region
water shortage is the main limiting factor in agricultural production and ecological environment construction. Therefore, it is of
great significance to improve utilization efficiency of the limited water resources in the region to the maintenance of regional
ecological environment security and efficient development of green agriculture. The process of soil water infiltration not only
determines utilization rate of the limited water sources, such as precipitation and irrigation, but also profoundly affects intensity
of surface runoff and soil erosion. Soil water infiltration is mainly affected by soil organic matter content, bulk density, texture,
structure stability and soil porosity, water quality and so on. Recent researches have demonstrated that soil surface electric field
influences soil water infiltration by affecting stability of soil aggregates and distribution of soil pores. Although quite a number of
studies have been reported on water infiltration, water availability and their affecting factors in soils developed from Loess, it is
still not clear that how soil interfacial properties (surface electric field and surface potential of soil particles) vary in the process
of water infiltration and affect water infiltration characteristics and how applicable the classical soil water infiltration model is
when effect of the surface electric field is taken into account. So further studies need to be done. = Method In this study, two
representative Loess soils, Lou soil and Cinnamon soil, were used. According to the double layer theory of charged particles, the
surface electric field of soil particles could be quantitatively adjusted by applying a series of electrolyte solutions different in
concentration. Soil water infiltration rate, moisture front migration and cumulative infiltration in the two soils was determined.
The Kostiakov model and the Philip model was used to fit the process of soil water infiltration.  Result Results show: (1)
Wetting front movement, infiltration rate and cumulative infiltration decreased with decreasing electrolyte concentration and

increasing surface potential (absolute value), which indicates that surface electric field of soil particles strongly affects soil water
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infiltration; (2) When electrolyte concentration in the bulk solution was less than 0.01 mol-L™" or absolute surface potential value
of the Lou soil and Cinnamon soil was more than 233 mV and 223 mV, the temporal variation curves of soil water infiltration in
the two soils were close to each other, which indicates that 233 mV and 223 mV is the critical potential value of the soil water
infiltration process in Lou soil and Cinnamon soil, respectively; and (3) The Kostiakov model and the Philip model were both
applicable to simulating infiltration processes in Lou soil and Cinnamon soil. Further analyses of the fitting parameters—
correlation coefficient (R?), residual sum of squares, and root mean square error (RMSE) shows that the Kostiakov model was
more suitable than the Philip model.  Conclusion All the findings demonstrate that the process of soil water infiltration is
greatly influenced by soil surface electric field. There are critical surface potentials controlling water infiltration. The findings
provide a theoretical reference for development of new techniques to regulate water infiltration based on soil internal forces.

Key words Soil surface electric field; Wetting front; Infiltration rate; Cumulative infiltration; Infiltration model
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