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Fig. 1 Experimental apparatus for measuring

infiltrability with horizonfal soil column
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Fig. 2 Soil water distribution in X axis direction

during infiltration under Green-Ampt model
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Fig.3 Variation of the wetted distance with time
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Fig. 4 Infiltrability curves as a function of time
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Table 1 Fitted results of infiltrability by using
Philip model and Kostiakov formula
A B R’
516.28 - 37.33 0.982
487.60 - 0.634 0.988

Philip NiBBR i= A X 1%+ B
Kostiakov AjBA i= A X /#

3.2 RESW

BRZE ST I T A [ HH A 7K 48 o LA VR LR
H10( 2) THAAS B MK R A 1 RIS i
ML prfK iz MR WEFHRANBEKEQ 5
UG L SR 9 5 PO B KR Q2 BB, s 13 sk
Koz, Bk sCanr

Q= (8- 6) XV, (6)

A Ve— BRIEAR, em®.

-y PR A B /K Ak e U6 P ) ML PO A9 e R o 43¢
B2 RN

QEI |RE— Rfl (7)
A R R Ry—— 535 0 T EC AL e T 5 24 K

cm e
IR & A
5 = ‘Qﬁiih‘x 100% (8)

TS0 Wl EAF 20 ) L3S KR AT X Bl oA 2 S5 R
RUEE 5 KR 0 A th 2 EEBL B 5 o A TR 3G 19 20 5
KA MG SEAF B (1 52 bR NB KA Q1 5 1 7% JE A
R E & KA X i A3 BN B KA Q 20l il
NBPERETHSEAT B K ) LRE(H 5), 13 BX M # 2
] (AR P22 62 0 RARKIAE LR 2 T

F2 RESMERIIE
Table 2 Values of the parameters used in error analysis
ZH Q1/em? Qi/em®  Q2/em®  82/%
#1534 137.6 1.5 139.0  161.1  15.89

02/('1113 61/%

TR A 1 B DA R v B 4 B ) A R
HABSIRE . FE Q> Q. FXUEHIRH Green-
Ampt BERGFSEA RN B IR BR R K. 01 5 Q-
Z A ARSI 25 0 15. 89% o XA R 245 RARH BE T
7K B SP47 S B o LA B R % 11, 5% « 1 92PR S
TKEE A IRATF NS /K it b5 52 B A K ek ] £ 158 2 A
1.02% -

I3 BTN R0 B A ok R DA Rt SRR AT LA A
50 1 22 1 AU 3 AT LR LA i

1) BB A R 2, A 35 BN e e HE A R Y

BRI T 2 i

2) A H e Ak B R e A R 2, AR A
T ACLHRAR AT =0 4) 1O A 3B sk ik 5K 3) B 5 33k 1 4%
7

3) SEAB R 3 %

— R AR LR

0.5 — — RSN T S A e
5 |
..'E |
] |
Py |
Fd
po |

0 5 10 13 20 25
X, / cm

Pel 5 9z by B £ oK e i A il 22 b
Fig. 5 Comparison between the model values

E.!H(l lhﬁ measured ones

NG IR IR &= ) G e o S B e we: ey &
A1 W2 I AN AL A0 R FERLRY, S OK A UT X Rl B
B 42 e P XU 15 7K %6 IRk, 1 D% JE B A S s B i
KT LN R R A A i KRR, O HL
ML 4 ehb m] LU R R 36 ZE AR o B4 21 1) RN
B H BRI R A e 0015 30 1) 45 RO K o 3 73 B i S
IXAPMER B P B AR S  SUK R Q0 KT
Pt op 5 [CH R SEBR K i Qo Y B 5N . IX i BT 51
P 2 BT ARG R 15 ZERR( Green-A mpt)
(R E o DR 1 T I ) I (9 48 TE T 38y A8 P R0 ik )
K%

4 4% it

BT oK B S RN G FERERBOE, St 1T — Bkl
RIS R RE By v T KO kR A L
WK T ) A B (1 A8 A R 4 S A5 O ST S
SRR R ZE R, RAIRAR A R XT
B TSI BTV B A B A A BB A R

W 45 AR P AT NS R T ik
AETAT I o RIS B, b s (K i Ak 4
Bt v S B K S B G AR 2208 11.5% - Ui
Wz IR R RO R B . 5 IUAE JLRR R T i 5 vE
Bt %5 VA L e, A, 4 K HL SR T ATy
AN 1A BPEREAI UG TR R O R A

(& % X W)
[1] Warren V, Jr Gary L, Lewis. Introduction to hydrology
[M]. Addison-Wesley Educational Publishers, Inc. 1995:
45- 78.



10 el TR 2 2007

[2] Hillel D. Environmental Soil Physics[ M]. New York: Soil Sei Soe Am J, 1996, 60: 1223 1227.
Academic Press. 1998: 385- 426. [10] Ogden C B, Van Es H M, Schindelbeck. Miniature rain
[3] M Wi, Wt LK M. b gt i 1R simulator for measurement of infiltration and runoff[ J].
K2 kA, 1988: 77— 130. Soil Sei Soc Am J, 1997, 61: 1041- 1043.
[4] Scott H Don. Soil Physics [ M]. Ames: lowa State [11] VFWIFE, R ME, b A, 2 3 48 78 A0k W s A 1) A
University Press, 2000. JrA B E MRS AT ], Ak TR R, 2002, 18
[5] Bouwer H. Intake rate: Cyliner infiltrometer[ M]. In: (4):54- 58.
Klute A, ed. Methods of Soil Analysis, Part 1. Physical [12] BiF5, . ACF Lk B LS KR, K
and Mineralogical Methods. Am Soc Agron Madison, F2FAR, 1991,22(5):1- 7.
WI. 1986: 760— 784. [13] 4 o, E4du Bt % 5% FIR A — R0 8K 5
[6] Peterson A E, Bubenzer G D. Intake rate: sprinkler FORAF PR s S5 (1], KRS0, 2007, 38(1): 120
infiltrometer[ M ]. In: Klute, A. ed., Methods of Soil - 126.
Analysis., Part 1. Physical and Mineralogical Methods. [[14] FALL, F R 8RS I Ak 8 b 1 58K 047 O (1) 20 #
Am. Soc. Agron. Madison, WI, 1986: 784- 810. [J]. W E 5, 2004, 25(3) : 40— 43.
[71  EcHa, ska e, mm 8 A GS R IR Wit 1. KL [15] Philip J R. The theory of infiltration[J]. Soil Science,
fRFEaEE, 1991, 5(4): 38- 44, 1957, 83: 345- 357.
[ 8] Perroux K M, White I. Design for disc permeameters[]J]. [ 16] Kostiakov A N. On the dynamics of the coefficient of
Soil Science Society of American Journal, 1988,52: 1205~ water-percolation in soils and on the necessity of studying
1215. it from a dynamic point of view for purposes of amchora-
[9] Morin J. Van Winkel J. T he effect of raindrop impact and tion|[ A]. Transactions of 6th Congress of International
sheet erosion on infiltration rate and crust formation[]]. Soil Science Society[ C]. Moscow, Part A. 1932: 17— 21.

Principles and errors of measuring infiltrability with horizontal

soil column and Green-Ampt model
Mao Lili', Zhang Xinping'. Lei Tingwu"**, Liu Han', Shi Xiaonan'
(1. Key Laboratory of Modern Precision A griculture System Integration Research,
College of Hydraulic and Civil Engineering, China A gricultural University, Beijing 100083, China:
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau,
Institute of Soil and Water Conservation, Chinese Academy of Sciences, Yangling 712100, China)

Abstract: Infiltration is an important component of natural water circulation. A new method was advanced to
experimentally measure and theoretically compute the soil infiltrability based on the water/mass balance and the
assumption of Green-Ampt distribution of soil moisture content in the infiltrating horizontal soil column. A sandy
loamy soil was used to illustrate the experimental method and procedures as well as the algorithms for estimating
infiltrability from the experimental data. Comparisons of the cumulative infiltrated water amount as computed
with the estimated infiltrability with the total supplied water and that estimated from the actual changes in the
moisture contents of the soil column indicate that the relative estimation errors are 11. 5% and 15. 89% respec—
tively, and the relative error between the actual supplied water volume and water derived from the actual water
contents measured in the experiment is only 1. 02%, which demonstrates a relatively high accuracy of the method
and also the possibility to improve the accuracy of this method. The results show that the method can well con-
ceptually represent the very high initial soil infiltrability compared with the conventional methods. T his method is
convenient for faster field determination of soil infiltrability with much less water required. It will find its wide
applications of future study in this direction.

Key words: infiltrability; measured method; Green-Ampt model; horizontal soil column



