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Improvement and preliminary application of Green-Ampt
rainfall-runoff model

LI Zhijia, HUO Wenbo, ZHANG Ke
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: A physics-based infiltration capacity distribution curve, which was calculated using the soil and rainfall
data, was introduced into the Green-Ampt rainfall-runoff model to improve its performance. The improved Green-
Ampt model was compared with the traditional Green-Ampt model and the Xin’ anjiang model in two semi-arid
basins in China and US, and then, the performance and applicability of the improved model in semi-arid regions
were evaluated. The results show that in two semi-arid basins, the improved Green-Ampt model performs better
than the traditional Green-Ampt model and the Xin’ anjiang model. The added physics-based infiltration capacity
distribution curve effectively reflects the changing of infiltration capacity with time and rainfall for the whole basin,
and the results of infiltration and runoff generation calculated by the improved infiltration curve are more accurate.
The flood in semi-arid region is mainly caused by the short-term and heavy rainfall, and the runoff is dominated by
the infiltrated-excess surface runoff. Rainfall observation accuracy and rainfall intensity have great influence on the
simulation accuracy of hydrological models. The improved Green-Ampt rainfall-runoff model can play an important

role for the flood forecasts in semi-arid regions.
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Table 1 Soil types and Green-Ampt infiltration parameters of two basins

; + 4 % WRIK S 5 B/ i I e Ak

L LR w9 e Fipliky Cem - 1) il
L 0.09 0.475 0.385 0.03 31.63
= PR » i%é% 92.44 0.463 0.434 0.34 8.89
W ETE+ 1.25 0.453 0.412 1.09 11.01
WEw+ 6.22 0.437 0.401 2.99 6.13
Walnut Gulch #+ 78.33 0.463 0.434 0.34 8.89
ik Hemnb + 21.67 0.437 0.401 2.99 6.13

3 MBI RE

R SRS AR 22 3 R A RN AR PR — 2 3 A B AU 4

A B X 3

T3 S 2 TR BN A R X L, W 5 A



388 IORGIPNE S S QI S D)

153 AR RO R A bR 22 R B R P G 3 S SR A
IKER O MIFIK I TR K FRE B AL ) L 30 ) o SR AR e
R, HARSHAYM A TARZE LR SCE-UA A s ik 454
AGERF [ SRR B mORE R R ORI A A (H TR
W B A ERZRBOER , A [ s Uk kR E S 8A 5
A Rl LA , A AN B RS A, M AN T A ek R e ROR K
IS EEAN R . P, X TR rrRE O AU 288, L AR AR
YRS RO RS SRR AR 7 S 3 T U S B () SCE-UA
FI B LR E S8, R AT LA I 3l 3008 S 80 20, A R0k
eSS R, 32 = SRR BE o AN, X8 22 TR Hh Y 2 K A
oM AR T ZR R R B IR R 28 B RUAR AL C MUK L R B K, 3 oK
THIB R C, B HOREME MR 22 RS T R 1Y) 32 RE T 70 A il 4648
BBy MIAIEIKER 0, S SH0, R 22 50 KOs e s L SR AR AR
NTHRESRUE N TR AR R R 28 BRI R E A KA i
Sy AT RIKLTHIE RE Co 25 A EAE 2380 RS AR K 4%
K JRAH AR 4 130 ) o SES A SCE-UA JiikRES B,

AR AR R, BN o SR, 7 AT s B A T

& i
v K3
—KHR
+ ek
-t
i
. Rt
e ERD

0 5 10km
M E—

(a) EFHAHL

N

1l e
v K -t
—kZ& 0 3 6km IERETL

(b)) Walnut Gulchifils,

3 mELTEEBSH
Fig.3 Distribution of soil types in
the Zhidan and Walnut Gulch Basins

B RKA Th, Walnut Guleh s i BRI, I U I 0] B, f BERE RS 1
BALRK AR 10 min, PR H ARG E AR R 24 h, BB A BRI B A 46 4 18 55 K i 2 T 4k
SHIE,

4 REEPPLERIER

PR TR G A8 8 LI A% 38 A I ISP () 58 22 A o M R A 4 MR AR PN BRI 25 R, o rp A2 i
TR 75 5 M54 BB GB/'T 22482—2008 ( 7K SCHE R IR ALY > A TIF] 45 3 Tk i B [ 15 2 Al
B T REBCE YA, 255 PP 5 BRI 45
4.1 EARBENERLER

FEEPHRIERE 2000—2010 4F3E 13 itk T 8 it /K Fk R BRI S 4L 5 5 UK 0 kAR 7Y
5L 3 BRI EE I L3R 2 BRI S EE L3R 3,

®2 ERREERE R

Table 2 Simulation result comparison of three models for the Zhidan Basin
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Table 3 Parameters of three models for the Zhidan Basin
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Table 5 Parameters of three models for the Walnut Gulch Basin
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