106 2012 4F 1A

L&l T 2% R
Transactions of the CSAE

gt H1 Vol.28 No.1

Jan. 2012

Green-Ampt 2RI SHE U S T IEMIESHI X R
A, BRI, 0 FEK Y HLAS

(1. FEE KR TR RO (D), dbat 100048; 2. o EKFIK BEHERF SR KRBT, b 100048
3. BrEmEBUKA R TIK TN, BEARSE 830002)

B B BRI SHA, X T Green-Ampt AVEHU ISR A TSI X ZOCHL S
SEEEAL T T ) 5 Philip BG4 LR EHEHL T LI Green-Ampt ASSHUH, JEFHia 222 S IApiHe
S TSR LUK NSRRI, AT T Green-Ampt I A HIRSEUS MM B N R, 1y THRS
5 I S W AR R, L], NBBHA GSHO 5 THEIA SRR EAPE, A
HO 0.77, 4 5-HHEE SR RVERRE L) ARSI, HISE M A 0.70 i 0.74. MRS K K, b5+ S i M

RIRBAGAR, MRRE 0 0.74 F10.73. 4 R K, 5 EIRIAAE/KE . T3S REANRRL & & 5w ORI B 22 e 2k PEAH
K, FARFERES 5 0.9 F10.79. LR Green-Ampt i NS R TE— e RGBT T T NB L.
KPR Lk, AN, A, Green-Ampt NHARE, LIEMIAL, NSSH, HRSK

doi: 10.3969/j.issn.1002-6819.2012.01.020
FESES: S152.7; S275.3 XERARERD: A

XEHS: 1002-6819(2012)-01-0106-05

XU, BER, 7 @, % Green-Ampt RESHE U RS LIPS HEAXR[V]. R TEF®K, 2012, 28(1):

106—110.

Liu Shanshan, Bai Meijian, Xu Di, et al. Parameters simplification of Green-Ampt infiltration models and relationships
between infiltration and soil physical parameters[J]. Transactions of the CSAE, 2012, 28(1): 106—110. (in Chinese with

English abstract)

0 31 &

G B E TN SO R HEWE R VPN R4
PERF2 A o E N Ah e S LI NS S B e TR
TREWITLAE, Z2HUA S HEK TR A2
ST A, AR E R O ) e B S
HEMEANBSH ., HyaE KR, RS 45
M A LIS I R I SO0 LI NIRRT R
i i 5 7, SRR ST B I R B R, TSI
BV BEESHALN NGB S, WO I RS
TRt NB S H e SR TR

Green-Ampt NS (RiFR G-A B8 REA—E N
YIRS Sz N, AR B 2 280N e R U
NS SEUNEIE AL TR ) S, SIS, 4
SER ARG 2 AME, Ak, FESEZAR R N R Ak SR AR T
J& THIOHT. X4k et Philip A S5 G-A B
BISZHRIRR R U IR LM B EKES IS, 18
TARFLHT G-A BRLZRINIS B ek o 10

Weks H i 2011-04-08 BT H#H: 2011-09-23

FETH: FRARFERESIH (50909100); AMVRHE L F AL B 420
H (2009GB23320486)

fEE A XU (1987—), Zo, B, IWARTFrIAN, TG T HE
R dbnt H KA ARG O/ b KR R0 B
JKFIWFFEIT, 100048, Email: Liushanshan198705@163.com

KIMEEH: A% (1974—), Z, PONIA, @ rfm, it N
KM E AR I At B EAKEEB LB O/ E KR K
FRLERT TR KRS, 100048, Email: baimj@iwhr.com

TRIRHEGEAE NSRS R, RRABEN LR,
FIHETERA 18] G-A BAUDCEESHL S AR /KE K,
P T G-A BB R W e LRSI A
X G-A BRI SHOMATHE S /W R F 256 NS Pk
ENB S BT TENBRES IR BRI 2 ) A
K, H G-A NBHISEBAYEE X, WET gy
ZHANE G-A NBS A2 e = R HANME
YT G-A BT SRR L, AU IR AL T340
JIUW 75 Philip A28 IR R OC R L K G-A )
RS ERL, AR R BRI TR, dr ik
JEH G-A B LG ks, FIEERSE., T
0.01 mm [¥] - 3EF0R F M OCR, ST LRy RS
A ENBSHI 8 AR AL

1 BHERESHE

1.1 REEEERER

FANBIREG T 2010 45 5 HA/NEZS 1 IR HHERT,
TEBT R BT 222 S [41 2 Bt 200 mx43 m (1B H Y AT
R Al KR R, AR, FREE
WAHE, HFERN, BREZEKR, FHE 6.6C, T
JKE 164 mm, FEZK T 2000 mm 247 . JRKGHE K2
40 cm 2 T L, NT0.01 mm () R
ALV 12.4%~78.1%, TIEWILA R E &K FEAAL
Yo 12.9%~22.1%.
1.2 Rt 5N AEE

FEAREAN RS FH Bk P AR 5 v BEE 1 58 P8 R ) 0 A



513

HYIEE - Green-Ampt B ZH 4k Jo 5 L IEY B S KRl 5 &R 107

V) B2 A5 B S AT 1S AN, VR RS A 3 4%
MLk, BEAMLE 5 NI . LEREANI AT AR XS 3K 7
NBEFE, NBIRE AT TR TR 5 KR, THEgs
JSE RN - B SORE ZH AT I o b 3K A NVB IR 0
KHNESRNB RS, SMAER 45 ems WIAE R 30 em.,
BT 30 cm, ZEEMNEANERGALL 20 cm. 5
B, SR PO WML K, A R ZKCSR4EFETE 6em il
SEANEIIN ] 5y B KA A8k, ANIBFFUR 10 min N BERE
1 min 5% 1 7, 10 min 58S 3 min id3% 1K, K47
AN R, BIEESE 3~5 MBI FIM N KA T
R AR FFRGE I, A A% s L 3K 0 N3 I RS A
Rk, SEAOW . TSR SC900 £ X R SL R
PCHEATI G, AEREAN I 2T U R e 35 B R I 3 A
M, W HIEIRE N, AR 2.5 em BSEEA A SRS 1
AN, HBIEZ T 45 cme HTIFEL 3 AN 45 em
JZ BPF B AR e Z N B T AR R s,
B4R B K RN - ERORL 4 RSCR FH B R AT I, A
H B AL, 43 5IHE 0~20 cm A1>20~40 cm + ZH+-
FE, R TR N SR i = g RS T2 - 458 )
SRR SRR, e ) A R ANKE A AR b A A I
EEA T R 4 R

2 HR5HH

2.1 G-ARBISHEN
G-A NFEHRLEH R AT F g
Iz(es_ei)zf (1

— 9& B 0[
K

Rf, 1 EFNBEE, mm; 0, WEFTE S KE, %;

O, AW IR K, %s z MIBTEIINE, mm; ¢ h

NBII], hs K HIRISKE, mm/h; H R BUKIE

FE, mm; SO EEE AL AR ), mm.
o (1) nEE

z,=—— (3
- 0.-6

Fasl (3) RAARX (2) gz,
1 (0.-0)(S,+H) 1+(0,-6)(S,+H)
o1 , ‘

K, K, (6,-6,)(S, +H)

Swartzendruber! W 5T IA K G-A 155280 i e 4 Ak S 1

z_/.+S/+H
S, +H

t 2)

z, (S, +H)n

(4)

SETRW ST S, R R
1 0
@_Eiaﬂémwmw (5

K, K(Po) R HE s Wy X I+ 38 T /K%, mm/h;
k(p) s THEIL AR R I 3 SR R 0, b 3L
JHAR R, mm.

T M B K A, Xy R

1 Po
A, =———| k¥ )WY (6)
‘ M%%M%ﬂa(ﬁ

X, K(P)RRNFERSE 5 N S KE, mm/h; g,
g LA EFR, mm.
YAIEYIEE AR 0, CENT W) ARAEHS, 43
FIKE KPR/, B0, M (6) &K
1 ®o
A = k(¥ ¥
) wah( X €
fE G-A BEAME e b, i e 1) 3 A T LR
M, B w0 S KBRS K E 6, W] Pe=0,
X () AN

1 0
< K(!//o)-[«mk(w)dw (8

i, 7€ G-A BAMBE R AT, S=.
White 1 Sully™HA b (8) A5y Fifi (=
2, =bS? | (AGAK) (9
X, § FRMIEZE, mm/h'? A0=0(%) —O0(P,), %,
Horhr 0(Po) R (W) 73 IR s I Wy T, 6 N ) 75 7K
#H, %; AK=K(V)—K(¥,), mm/h; bE/T 0.5 5 /4
IR R, I T KT BRI AR, —
MCATHLA 0.55.
PR S, i) BAF R N
S, =4 =bS*/(AOAK) (10)
R, AO=0,—0, %: AK=K(¥y)—K(¥,)=K(¥)=K,
mm/h, U SAR T LARIR K
S, =bS*/(0,-6,)K, (11
R @ h, 4
(0,-0)(S,+H)=4 (12)
MBI ¢ Bl 2 7, R (12) AR
X @, Bl D RN (12) 1118 G-A S5
RN

=L Apasd

K\' KS A

‘ o2 13
4=(0,-0)S, =

LG ) G-A B LA IENBSH K M A4, 4 51
NI R AR S K A G
2.2 fE{LEY G-A RIS HUOKRR

G-A BERH EP ABESANBNN t FIRR MR
BRI, A SCRR s FH ) K o N9 L R S Bl R
FH szl 1 3K 2 A R e A B R ARE R 5K E
K, FIHAELMERIE T, MEME S 4. A5
H 8 SPSS itk 4 AF A AR Pk Rl BEH AT 20 HT, AR
P M AR KR S SR A E, R IER 720t
HNBSH A,
2.3 TEANBEHMSHIEMESHELR

S AT A - R B 2 HOG - 3 IR 1) R i S A
b T2 S ECT LA,

XFARI S HUR ARG G R EZER A GRS R H
RHAOCRE R, WHIR=0.8, KWIE LMK, 0.5<|R|



108

Ak TREZAAR

2012 4F

<0.8, AR 0.3<|R|<<0.5, MREEME; |R]<0.3,
R R ASAH S,
2.3.1 EEABRH L LE M AKX A

ARYGRE 2 NIBINEEE A 90 min 24T, 145
KA NBRFEIEAE TH0E, BOEH 90 min REUAIBIE
FEAE R LIRS REI IPF I FR PR B 1 435145t 90 min
RN IER G SRR BB E R E AN
T 0.01 mm (1) 3RO AR Ak 26 FLES H T ARV
200 R O R A R AL

K1 g5 R, TIEYIA SR, ISR
/NF0.01 mm (¥ HERORE A Eon) K 4> RENIBIRE
W22, 90 min 137K 7 B NIBUR L Bt — 2 1R8I ok

Do 5 IR S K] SR EOC R, FHOCRECY 0.77,
WA DG, 5 ERSCERIEAS/ N T 0.01 mm 1)L 35550R
TR RIREREOCR, FHCREGIN 0.70 F10.74, 2
WA OC. e Nl K4y BN B B 5 NS T %
DIMISG, IS KR R SRR A R
NG TIEBNBHEEEVIAIC . TIEYIGE S KSR 1
B RAAERR,  THOK /N, B R SR AR
TIEANBHEE NS, IR SO LR, g
KIS ZH T/ ML, SEESOKINBEAN: [FED
HEPERR S ) R, BRI, AR AR, &
Mfem, WETRES 5, RLFFLER/N, WK, FR/KEREDR,
THOKRUEE NS, THOKD NIBHRN,

80 -

80 70 -
70 ’
y=-101.5In(x)+334.2 60 .
0. .
é 60 R=0.77 = st R
™ 50 =
i,m:% IH 40
R 40 %
5‘<é 30 L g 30 +
Bk 20 * B 20 -
10 + 10 F
0 L ! 0 |
12 17 2 400 900

LIV TR TR %
a. SNSRI S L EAIUR U 5 K 3

A1

b. RBINB IR

90 min ERNSIFE L LIEMIL AN X A

*
y=84.035¢ 8504 70 * 14527003
R=0.70 £ 60 R=0.74
E
w S0f
K L
@ 40
< 30r
=
% 20
10
1 ] 0 1 1 1
1400 1900 20 40 60 80
IR I /kPa - 3E/NT0.01 mm UKL i /%
CERE 3 P c. BRANBIRILY L3/ T70.01 mmBUkL {5 4t

Fig. 1 The relationships between cumulative infiltration after 90 minutes and soil physical parameters
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Fig. 2 The relationships between saturated hydraulic conductivity K, and soil physical parameters
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Fig. 3 The relationships between infiltration parameter 4 and soil physical parameters
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Abstract: Simplifying the Green-Ampt infiltration model type and reducing its number of parameters have important
significance for the practical application of the model. Based on the derivation of the relationship between the average
matrix potential suction of the wetting front and the soil sorptivity of Philip model, the simplified Green-Ampt
infiltration model was proposed. Using the field observed data obtained from two loam soil fields of 222 corps in
Xinjiang province, the relationships between parameters of simplified Green-Ampt model and soil physical parameters
were analyzed and then the quantitative experience conversion function was constructed. Results showed that infiltration
parameter 4 was logarithm negative correlated with initial water content, and the correlation coefficient was 0.77. 4 was
exponential negative correlated with soil compaction and clay content, and the coefficient was 0.70 and 0.74 respectively.
Saturated hydraulic conductivity K was exponential negative correlation with soil compaction and clay content, and the
coefficient was 0.74 and 0.73 respectively. High multiple linear correlation was found between A4 and soil physical
parameters, and the correlation coefficient was 0.90. There was medium multiple linear correlation between K; and soil
physical parameters, and the correlation coefficient was 0.79. The average relative error between observed data and
infiltration parameters obtained by experience conversion function was about 10%. The results indicated that the
simplified Green-Ampt model has certain precision in simulating the soil infiltration process.

Key words: soils, infiltration, models, Green-Ampt infiltration model, soil physical parameters, infiltration parameters,
conversion function



