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NEFER ERImE =
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(1. P ERE2EBE KRR RS L o F SRS FT AT, L T S b 3 o SE G 22, AR 610041 5
2. DU AE R A KRR B 2= B, T ZE 6250145 3. VU RS A1 I KA sthak Bl SR 27 Bt , AR 6105005
4. DY IR 2B  EER 6111305 5. rhERLE R K2, L HT 100049)

R AU IS IR A F LA IS S AR RE T, Rk AL S (L E KUk X))
A BH LB U 7 b DO A Dy RIS E X, SR FH R B S5 A8 A B S AR b, O 0 e 2

SEMARE . WA AR (1) FRE RN ] -3 R 2SR+ 502 B PR R « 5 55 13 Rt >
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B REZ A AE B35 25 52, Jorb Philip BEAMU SR e s (3) TIERIIR AB R e AB R
FRE A B I [ -5 75 T Sl 3 S OGOC AR, 15 LB R S B 8 IEAT OGO R o 45 2RR I,
X - HEAB R T B, T I R A A TR A R o B e R e R K R 1
KR HIEABEEST; LM R RO A A B G ABHER R R

THOK I AB R AE S RGUKTEI R — D E SR, BBk I, W
RJZ XK EFR, BT T KA SF A SH . B K AB R R
Sl = AL A A AN AT 4R, R R HOK R A E AT HIRABYEREAT oI A
BHARNREABERENRIGE, HATHE A2 0T DA BYEREIT T 2R T
TS T IHEABPERERRENA, AR Fp A sl B 5 - K 3 ABPERER 73T 5 LA™,
TIPS A B TERE S R I SULFER, DIAERIBTREN, HEABRE
52 M IS BI04 s R PR (A Al 2 W Bl B MR UK AR ARV A2 1L, A
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TIRABEREAEA R T AR SR XGRS FUAIEGE o

SR T AL AL, AL T 5t IS AR PR A s, i . 2R
Rk TR TR 2022 A B 92 IR, AR AR MO R AL AS a1, HUA
TR A3t PR B AN IRE T 5K S 1 U T K IR 5% L B KU PR K L R4
“RIIRERISCIE AT, AR AU A S L W E R, TRt R R P BA A
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PR LS NS VEREHEATXF LA A4, A 22 DX SR 4 3t 1) FH 2I TR 4 B ) /K D50 57 E
J1, ARIT MRS 2022 R4 B 2R IR LA S D 1 0 A 28 TR

FIAT, e T EABERE T ki, BRI N ENINEMESNNEIRZE . N7
5 FEAEACKIE MK IE s BPANINE J7 1% 204 TAIRE . DAL L BB E
i% . Philip-Dunne AB QL1455 . HHFT, W JHEN T2 BEFANINE I7 128 S PR vhoxg
TIERIRIRECR B A . WO RS A B BT A R R, KD, #4E
([T LN e b= 519171 87N 04 NS 1) B e S A DR T s

F IR R £ A B ASO 7K 28 1T sk A8 EL AN B LB 4 FOAS ) L 3 A HIZE B A B P RE E
FYREPANINRE , B A FEBCR 3T 5 52 101 SR I fofy DX XUt DXAS [ = s ] 2 R )+ S8
RRPE, AT AR 25 TR B S B IR Al

1 W57k SRR

1.1 ARXER

ik K 17 T sk b BN P A T A A TR AL, A3 P SR S R Sk AL
X LKA IR S 58ty Rk T (RI—BA LA A m % ) o kb B AR R =i v
UMK, Hikb 114°10'~225°27'E . 40°57'~41°34'N, J& IR KRG EZERA R, WAEZNSE S
RS, AERIRER I 397.6 mm, AR 26 °C, AEXTHUL ERKHES K, &
291K, J& TIPS, HEEEANRICA L, 2EilPe—)I kKR, H
2k 39°53'~40°22'N | 113°54'~114°48'E, J& T 7= W KBt 2 XU e il s 2T SR i I, 42
SRR 364.6 mm, 1 6-9 H /K 2 &4F BOm i 75%, BB, it
SRR, B TR K X, kb B SR B R0 Ry R SRR e e R, JE T
T E A P R MR A, IRZ KIRKIDE . $hEie ™, K R B RN, R
), AR R W A R R, R R X A KR SR I, I
A BRI A PH S BB 2R A OB RER AR, BRI SR A P ) AR R B 4
Be, EBGON R O, R TR E K R, R R 1
1.2 REFHE
1.2.1 HESCREEFLL R

Sk B AT A S AR K ok DXORT XUk X AN ] - o A FH2E 78 - 8 BB BE T, T 20184E5 H
A3 ARG AR 5K S C T 30 1 KUk ORI /K i X J 3 A B 08, kA BE Fifde s
BRI R IX, e T 4R B R TERY A RS . R BPAk . B,
AR, eSS R TAE 4 PHE L T b MR IR OK R IX, [RIARRERE T 4R E
ARFEWEN A IR, S (SRR MR, Bk, RIS A
T GAEFHER TR HIBIRGLAFERR, TR SRR AR 3 55 T, T
RUPERIACZRME TN, LS BEHLAG s B0, 2 BB e A S R T PR R P 45 44, H
TR S A BSOS RE A T HHE SR, ACE B, TEAKER, 3
JEHR2 em, [FEF RN R, AR 30 sid s — oK AR fL B8k, B3 300 s J5 {1k 1T
o ERAMRXES, 203KESE, BOFHHEEREGEIITEAE. 20l i
FHTBH S EL AN AIF 5 DX TR - b R 28 DX e 5 4 A HA AR R i SE 56 0, A Xl I 3k
BT 16 A FE ST HIEAB LY . R A B AU B 48R 51 6y )2 0~20 cm +
B, B FMUEARICm B B 4S8, g 5ot ISR S I T AR, KRR R A R A
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INAEREE T R I DL SR BT
1.2.2 LT3R ST

g K E MR T e, IR E I TR, AL
fih B AR AT
1.2.3 Bdissrdr

FTIEAB MR R HZ R 0 4ME, SO B R H Kostiakov 243 . Philip A F LA
M G-PLE AR, FIH Matlab R 2018 a e itk 4% A B i B8l G, il &4
JIFHIH SPSS 23.0 F A4 AR G T 55 5 i A TR AR B . A AR ERIA SN

i

JEAE AT (1

f(O)=at” (1)
K AVRWABHE;  HABHE; a. b ARG SE.
f()=0.55""+4 (2)
K. ARFREABEE; SHERRE
fO=Mt""+N (3)

L. M. NN RE
2 ERAT

2.1 F—WmARXARE i F] KB 15k 9 NSSE

TIEABVERERENE FIE R A A . BRI RV Y E A A R, SRR
HFK G FRAY R EESEC, R 1A, skAC B E I AE AR (0.267 mm/s) i
K, SriEE . FEAKFNB R 1.665% . 2345/ 2. 745 FHifFaE ABEE (0.1 mm/s)
A3 . FEARMABPTARAY 12465, 2.0M5H13.06%; Bbryfae ABafEl (120 s) fix
K, AR FEARMABE AR 1245 135245 ; B SKR (23 mm/h)
K, e Rh . A AR 1.3 6%, 2.8 51 3.5R% . PR EL & 25 5 S Uk 0 by
ABHR (0167 mm/s) Fok, BRI F . BHH R 1.7 65 2.5f5 /2.5
5, AL (S AkHL) WIRIZead A CRPish, BrAHein NS s 53 AL & e
FHL P E A B (0.07 mm/s) WIRR K, rBe R R . B A 1.3
fi . L7AERI 2% S ae s AR E ABETE] (120 s) ek, srlle Ras B s . Hhith
PR 1,345 1365245 SR TR (18.26 mm/h) ik, A5lJEfk
TR B AARHBAY 1.5 6% . 2265 F13.216%.

1 RELHFRRE L HAE R

Table 1 Soil infiltration capacity under different land use types

A H A AR WA ANB R (mlfs)  FEEABHER/(mls)  BEABRE/S  #FSKE K/ (mm/h)
skAbE Bk 5 2.5 120 18
it 8 3 100 23
TEARM 35 1.5 90 8.2
BIE/RVAN 3 1 60 6.5
RS S 5 2 120 18.26
P 3 1.5 90 12.15
Hiith 2 12 90 8.41
M 2 1 60 5.71




614 LW S U E S HUR A [ b R I S AR IR B e D 3R 1363

A SRR F A B IERE R A RE R . R 2 aTLIE I, sRALEAE 1A
PRI+ SR MR B 28 S R, RS JE /NI - BEAR AR =Bl 3P4k > HF L > i
AN - R 2R B ) 3 AL MU SR A S, B A B YRR/ NI —
B RS R R/NIUT . Bt > bRl > (RSE B RE M > i R, HIRAYRIR
ABEARNTEABBAR WS SALBUE R IEMSCCR, 5 HIEAER MR, %
WFFE A RALW], LRI A B R AR E A AN FLBR R S A OC . e h Tl
SORREYR A BAIE 7 R IORR BALBREE, (et 7 HHOK Mz s BRI b T
A KR BAR VA R A AR RIEAT I EAS L R BOL H A B VERE RS M X bkt 2 o
IE 30~40 AEME AN AR, MR BEIE S RIAL S I IS BUZ , N2 iR 5
i, FECEHEALBUEARAR, RIREEROR, JUHESKILP A o A R
Y E R, SRS, TS EE A AR EIR) R A AR AR E AR R )

F2 AELMF AR IEEEER

Table 2 Soil physical and chemical characteristics under different land use types

R A ?KJI:‘EL ‘ _ “BHAJEIE

C5/S UM R %/ N 97T N <32 ok 3 B 511 bs:l)
75 /(g/em’) 1.31 0.90 1.48 1.32 1.22 131 1.39 1.36
SALBREE /% 46.40 6322 5024 46.17 50.24 46.53 4332 4431
I/ (g/kg) 36.59 1357 17.58 18.47 21.68 6.94 10.90 20.94
A /%
<0.002 m 1.01 1.96 1.17 0.83 1.95 2.42 2.10 2.13
0.002~0.02 mm 2969 4120 2849 24.26 29.05 39.09 32.64 30.84
0.02~0.05 mm 2131 3324 2216 23.00 37.35 37.29 36.07 37.11
0.05~0.1 mm 19.00 15.51 20.01 22.02 26.20 17.41 23.82 25.51
0.1~0.25 mm 2496 723 24.18 25.86 533 3.12 5.24 4.41
0.25~0.5 mm 4.02 0.87 3.99 4.02 0.12 0.64 0.13 0
>0.5 mm 0 0 0 0.01 0.015 0.36 0.016 0

i LRI, skdb B 3R GE ABIHE], BRE AB R AN AR RN R Y
e SRS TEAMSBE AR PR R E ABEE . PR ABER . BREAB
BRI FK R RN KR R o 5 R > IG5 8 S > B> b . o 4 R
SRS AEE 4 R H R A ) R IR R S a5 R — 2, XS PIIRSE X
H RIS A 3 30~40 AR B BN T OC; S ublRIEE, izt oE 45 8 5 50 4 ny it
FEERAAAE— 255, X FEE R T RO G0 AR M, A5 bk i
NTAR, MR BEIE R R & P R A 2
2.2 AEFRE X E i F] 2R B 1+ 18Kk NiSSE

R LR 2, skdb BRHIR B ABEREZ R B 255 . skt B 30w
HABHR, FRE ABH R, A S ACRY e H bR 39w, Horbakde B - e iRk
ORI PR 114% (Fidh) . 51% (k) F143% (bkib) . R 5Kkt B BH R L [H]
—H R SR R BLBE AU SR AR E (R2), (HI4+ fgE
Hy 19 SR R O RO A AR B LB A AR B 25 5, R A A X 3
WABMERENFERNER ., NEITLIAES, 7eskdbtX, i+ XUb/ER RS, 5245 +ab
PR A S EKZ, >0.1 mm WAEPRL . HRb R AL RL & 2 7 A RS0k 41 Y 8% LA
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b, R EI29%0 F, HIRPUBRAL A BURL bR ML S, 7ERHEHBIX, t-iERb
FEEZLL0.02~0.1 mm BIAHENKN T, >0.1 mm BIAIRPRIEEAR T 6%, TRk FRH R
B AR 1%, 225 PRSI AN, A LR, TR 08, 1
g%, HIEAAEBAAFLBRE Y S M BN ARk, TR A B TERERE 2 & B AT
fbo BIAMFRE R, BESLBEA BUEM, FoktEbies; mAEBE LML EE
K, HAWkr EEZEIER, BRABKEE IR, AT RKIMAB., X
R Takdb B (XU IX) [ —Fh - A 2SR A 8 E PR RE W KRR A Ok
X) BYERHE, ZFRE R SR IREED | BE S DR S RIRE R AR 2L
2.3 KRS NSEEIUE ST

K H Kostiakov A3, Philip A3 LA K G-P Z AL A3 6 A Bt BRI T 806, 14
WAl G2 . SR A2 R .

3T, ASIE] R P2 G A AR G [ SRR Y HULA L AR 22 57
kAL BASTR] A R 2SR 435 A8 L R 1) [l AR AR g 04510 2 R/ IMEK YR A7 Phiilip A5 76
> Kastiakov B > G-P £ &%, skt EL Philip 5 A e iE RER2 M 0.752~0.992, -1
0871, B EM P4 0.002~0.009, “F-H%H 0.006; G-PLrA BRI UL E REL RN
0.728~0.938, %00 0.83, W& P 50.003~0.017, FI%0M0.011; Kastiakov BRI
T BB R 0.721~0.969, F-H1%0k 0.867, BEE P 0.003~0.023, “FI9%0H 0.012,
BE A LA ] - iR FH 280 ) = 3838 1o A8 A RIS R AR 8 3805 00 B R /MR YR A Philip #5571
> G-P Z5 47 > Kastiakov A%, 1 51 EL Philip £ 5 i8 eiE 250 R2 4 0.888~0.995, -1
¥ 0.955, W EM P A 0.001~0.006, “F-H%H 0.003; G-PLEA R PLE RELR N
0.882~0.951, F3%040.912, B3 P45 0.002~0.006, F-¥I%40.005; Kastiakov f5 7
B RELR>H 0.846~0.970, FH9%04 0.896, H3ENE P 40.001~0.012, F39%04 0.007,

A AT, R G-P 25558 | Kostiakov 23 20 A1 Philip A5 845 o] DL i A 40012 X
ANF] AR HIEA B R . (BRLEE H BRI A AHOC R AR W 2 1, Philip BEAY
B B A A A8 5 P AW 9 DX 1) 3K o3 ABRRAE, ELK i DX A 400 R0 B BH I - AUl

£3 WUELXHBEXSH (n=30)

Table 3 Relevant parameters of the fitting formula

bR A Kastiakov 175 Philip #7 G-PLEA iR
kb Hh An=12.141"% AH=12.901"+2.29 A)=28.53r"+0.79
P=0.023, R*0.721 P=0.009, R*=0.752 P=0.017, R=0.728
B AH=5.110"" AH=13.281"%+0.77 A)=20.18"+0.80
P=0.003, R*0.969 P=0.006, R=0.855 P=0.008, R=0.855
AR AD=2.73¢"" AD)=4.14r"+1.34 AO=7.74r"+1.44
P=0.008, R=0.903 P=0.002, R>=0.992 P=0.003, R>=0.938
i drpk A6)y=2.42110 AH)=3.36°°+0.85 A6)=6.23°°+0.65
P=0.012, R*0.875 P=0.006, R’=0.885 P=0.014, R>=0.799
[H JE e o B fH=5.12¢°" AH=7.31£+2.08 f()=8.28"+2.35
P=0.001, R=0.970 P=0.002, R=0.974 P=0.002, R*=0.951
A1 b, AH)=4.08¢" AH=6.926"+1.13 A=6.841"°+1.44
P=0.003, R=0.915 P=0.003, R=0.963 P=0.006, R=0.888
Hih AO=2.13¢"% AO=4.876"+1.17 AD)=4.231"+1.18
P=0.012, R*=0.846 P=0.001, R*=0.995 P=0.004, R*=0.925
M AD=1.81¢"" A)=4.09¢"°+0.89 AD=3.07¢"+1.05

P=0.012, R*=0.854

P=0.006, R’=0.888

P=0.006, R’=0.882
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X o X 52T SCEEE AR L\ S S A B AR AE SR — 2
24 TS NEZMEZS

T K AB R E TR, HABRES LR RIEALBUIRGL . 1550k
A A P29 I, EEEE . BALBRE . FRS R (<0.002 mm) . Bk S
(0.002~0.02 mm) ., #Mki R (0.02~2 mm) DA% 0.10~0.25 mm, 0.25~0.5 mm#F10.5~2.0 mm
X8 MHIEFRE AN F (R4), AW SWIHABEE | g ABHEED LFE
ANBHH] 3N ABRHIEERA S . R4 RTH, FIHRABEER | FREABHER | REA
BETE SR E SRS FERECCR, MPHABESE, BEABIE, REABNEY
SFLBRRE Y B 2 AR . SIKFEAT, 0.10~0.25 mm, 0.25~0.5 mm F10.5~2.0 mm
SRR RS B ST ABEE | REABK 2 B EWIEMCKR, Mgy
B(RRL, Rk, PR SRR ABHER | BEABEER . e ABZ RN T 5 E
HAHOCHE . IXERI] RIEAE F R, R SE, SRR/, B AR ES ;
IR, HEEAATL, HIESSLBEROC, HEEBERR . X5 R E
ABEEE “ABRE N HAEBE LT 2 B IEAE” FIX 2 S E G VT30 4 £ 1
ABHCR W T 00— AR, K8 PR NS A B A
FAHRKFR, HIZFR X AR 43, JUHUE 0.1~2.0 mm kA2 AR & i 5 158
ABHERREA BENICR, Bk 0B e DL 32 00 SE 55 + X 1A
PERE & S TUIR 3 X (DK ) HIEABMERE M SR I A 7

F4 TEBEAMRSSEMEEEXEST

Table 4 Correlation analysis between soil infiltration capacity and soil physical and chemical properties

o mAL 7 /%
Fosiy e
[y <0.002 mm 0.002~0.02 mm 0.02~2 mm 0.1~0.25 mm 0.25~0.5 mm 0.1~2.0 mm
WIEABHE 08507  0.856"  -0.355 -0.304 0.308 0.789° 0.751° 0.69
FaEABEE  -0.8177 0.822°  -0.367 -0.319 0.322 0.748 0.771° 0.775"
FasE NBE -0.813"  0.831° -0.376 -0.282 0.287 0.758" 0.812" 0.895"

W L TR R EAE 0.05. 0.01 KT R

3 258

(1) sgdeE (MAIBRIX) AN[E] L oA IR ) - BB B aE (WG A B A fa
EABHER, R ABB LA TKR) R FHL > FRb > FEARM > Py
FHFEL (AKX ) AS[E - f] 2R 388 m i aE (WA A B R | FaE AB
| RENBIEILU MG KR) R, w5 > (K55 5 > #E > Mot

(2) skbE (KUBhIX) SPHEE OKBRIX) PAEFGEIX 2 (0] i T 4 g2 A o i 2%
SERE, JLHIE0.1~2.0 mm ANEDRL . TR ARLE R B 22 T B, A I
TR B E LB A R AR H B 25 5, H E BRI IR I XUk X
() 385 B T RE W25 R oK X ) 388 1B T RE

(3) P XN TA] R SR I BRI A A B A7 AR B 5 25 5% . LA
B RCRR K Philip BT > G-P 4555 > Kastiakov B, X FEBH Philip #5575 58 452 57 33 19
MFFEIX EIEAB BRI OL, ATVE % X E AR RE ) Hi R

(4) FHEMDALPRE X T X A B TERE T BN R, AR S5WHBA
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BHARMIEE AB AR RN R F A, BB SHII6 A B BRI E A B ER )
WEEASE, HIEALBEE AN 0.1~2.0 mm MRPRL & B0 A B RERAT W50
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Soil infiltration under different patterns of land use and
its influencing factor in the Bashang and Baxia regions of
Hebei province

WANG Xiao-yi'?, SU Zheng-an', MA Jing’, YANG Hong-kun'’, HE Zhou-yao'*, ZHOU Tao'’
(1. Key Laboratory of Mountain Hazards and Earth Surface Processes, Institute of Mountain Hazards and
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Southwest Petroleum University, Chengdu 610500, China; 4. Forestry College, Sichuan Agricultural University,
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Abstract: To investigate the infiltration capacity under different land use types in typical
Bashang region (wind erosion area) and Baxia region (water erosion area) in Zhangjiakou city,
Hebei province of China, a Mini Disk Infiltrometer was used to measure soil infiltration
capacity of different typical and representative land use types (i.e., cultivated land, forest land
and grassland) in Yangyuan and Zhangbei counties. Meanwhile, the influencing factors of soil
infiltration capacity were analyzed. Different soil infiltration capacities were found among
different land use types. In Yangyuan county, the soil infiltration capacity of the high coverage
grassland was the highest among different land use types, and the soil infiltration capacity of
the low coverage grassland was higher than that of the cultivated land and forest land.
Meanwhile, the soil infiltration capacity of forest land was the lowest among different land use
types in Yangyuan county. In Zhangbei county, the soil infiltration capacity of the grassland
was the highest among different land use types, and the soil infiltration capacity of the
cultivated land was higher than that of the shrub land and shelterbelt land. Meanwhile, the soil
infiltration capacity of shelterbelt land was the lowest among different land use types in
Zhangbei county. A significant difference in fitting degree could be found among infiltration
models. Philip model had the best fitting degree. This result indicated that Philip model should
be applied to simulate soil infiltration process of Zhangjiakou city. A significantly negative
correlation could be found between bulk density and soil initial infiltration rate, as well as
stable infiltration rate and stable infiltration time, while a significantly positive correlation
could be found between the total porosity and soil initial infiltration rate, as well as the stable
infiltration rate and the stable infiltration time. The results indicated that the grassland had the
highest soil infiltration capacity among different land use types and more attention should be
paid to the role of grassland in the ecological engineering project so as to enhance the ability of
soil water conservation in this region in the future.

Keywords: soil infiltration capacity; land use types; Mini Disk Infiltrometer; infiltration mod-

el; influencing factor



