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Comparison analysis of Philip model and Green-Ampt infiltration
model under condition of added Y - PGA

LIANG Jia-ping', SHI Wen-juan!, WANG Quan-jiu'->
(1. State Key Laboratory Base of Eco-hydraulic Engineering in Northwest Arid Area ( Xi’ an University of Technology), Xi’ an 710048, China;
2. State Key Laboratory of Soil Erosion and Dry-Land Farming on Loess Plateau, Yangling 712100, China)

Abstract: The application of ¥ — poly glutamic acid is gradually budding in water-saving irrigation, because of ag-
gravating drought and severe soil degradation. Based on the vertical one-dimensional infiltration experiment in laboratory,
analyzed the effect of ¥ — PGA on soil water infiltration and carried out the comparative analysis of Philip model and
Green-Ampt infiltration model. The results indicated that: Compared with the control group as the treatment of no added
v — PGA, both the cumulative infiltration volume and infiltration rate total presented a monotonic decreasing trend along
with increasing ¥ — PGA amount. The fitting results by two infiltration models were showed that: The suction and infiltra-
tion rate was presented a decreasing trend in Philip formula. The saturated hydraulic conductivity, the product by saturat-
ed hydraulic conductivity with soil water suction total presented a decreasing trend, but the soil water suction was no ob-
vious change in Green-Ampt formula. Moreover, the results of comparison analysis by Philip model and Green-Ampt in-
filtration model were indicated that: The consistency of fitting parameters and calculating parameters were good in Philip
model, but the consistency of parameters in Green-Ampt model was poor. The coincidence degree of the cumulative infil-
tration volume calculated by Philip model parameter with the measured cumulative infiltration volume was high, the root
mean square error was less than 0.5. But the coincidence degree of the cumulative infiltration volume calculated by the
Green-Ampt model parameters with the measured cumulative infiltration volume was poor, the root mean square error was

large than 0.5. It was explained that using the Philip infiltration model should be more accurate to determine the infiltra-
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tion parameters under the conditions of added ¥ — PGA.
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Table 1

Influence of ¥ — PGA amount on cumulative infiltration

K IBAREMT Green-Ampt #E 5 Philip NS #EESHWMEE

The fitting values of the parameters for Green-Ampt model and Philip infiltration model under long-time and short-time

Green-Ampt f2 BB 40 Parameters of Green-Ampt model

Philip TS EL Parameters of Philip model

¥ — PGA i &

Added 7 - PGA 500 min 250 min 500 min 250 min
amount/ % K. 5 R K5 R s 1 R S R
0 0.0043 107.93 0.98 0.5214 0.99 0.605 0.0044 0.993 0.641 0.993
0.5 0.0041 57.25 0.99 0.3082 0.99 0.441 0.0038 0.966 0.471 0.968
1 0.0034 47.85 0.98 0.2137 0.98 0.371 0.0031 0.984 0.396 0.983
2 0.0032 41.18 0.96 0.1788 0.98 0.317 0.003 0.982 0.343 0.978
4 0.0011 66.97 0.98 0.0836 0.98 0.243 0.001 0.983 0.25 0.984

F2 K. EHRHEGT Philip HEFD Green-Ampt NS HER SH AT EME

Table 2 The calculated value of parameters for Green-Ampt infiltration model and Philip model under long-time and short-time

v - PGA i fin &

Green-Ampt H5 A1 B EL Parameters of Green-Ampt model

Philip #7424 Parameters of Philip model

Addedy — PGA amount 500 min 250 min 500 min 250 min
% s A s’ K s K-

0 0.6504 0.0043 0.68%4 0.0044 91.15 0.4504

0.5 0.4701 0.0041 0.5387 0.0038 54.33 0.2356

1 0.3929 0.0034 0.4503 0.0031 46.69 0.1652

0.3639 0.0032 0.4238 0.0030 33.41 0.1168

4 0.2778 0.0011 0.2960 0.0010 56.44 0.0398
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Table 3

The regression analysis of calculated value and fitting value for the parameters of Green-Ampt model and Philip model

Green-Ampt #5281 S5

Philip BB S5

ABHA Parameters of Green-Ampt model Parameters of Philip model
Infiltration model
500 min 250 min 500 min 250 min
[E 377 F2 Regression equation S=1.084S" S=1.1288" sp=1.146s; K- s5,=0.8165 K - s/
HE R EU R* Determine coefficient 0.99 0.97 0.97 0.98
AHXT2E Relative error/ % 8.4 12.78 14.6 - 18.35
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Fig.2  The influence of calculated parameters of Green-Ampt model and Philip model

on calculating precision of cumulative infiltration volume
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Table 4 The regression analysis of calculated and measured cumulative infiltration volume for
Green-Ampt infiltration model and Philip model
Green-Ampt 5171 S5 Philip iS4k
v - PGA Parameters of Green-Ampt model Parameters of Philip model
L 500 min 250 min 500 min
Added
Y- PGA BATTE RERE R WOIR BATRE RERE R TR BIEATRE JUERBCRT BUIMR
amount/ % Regression Determine TRZE Regression Determine R Regression Determine W2
equation coefficient RMSE equation coefficient RMSE equation coefficient RMSE
0 1,=1.02431 0.999 0.262 1,=0.99881 0.999 0.117 I;=0.92881 0.999 0.63
0.5 1,=0.9931 0.996 0.226 1,=1.01971 0.991 0.238 1;=0.89331 0.997 0.74
1 1,=1.00411 0.987 0.334 1,=0.99621 0.988 0.219 I =1.09941 0.988 0.57
2 1,=1.0131 0.996 0.180 I,=1.0551 0.992 0.257 I;=0.8541 0.997 0.75
4 1,=1.01051 0.985 0.233 1,=1.03431 0.963 0.264 I1;=0.86841 0.985 0.51
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