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Fig. I. Comparison of infiltration rate decay from ponded zoflitration as simulated by the
Green and Anipt approximation and by fl char I equation.

The infiltration model presented by Mein and
Larson [1973) is an elegant extension for steady
rainfalL (If lie rather elas~sicat Green and Anapt
model for infiltration from a ponded surface
(curve D in Mein and Larson’s paper). Somo
comments appear in order to clarify how well
this elegant approximation does in fact, match
the soil infiltration pattern predicted by
Richards’ equation (equation 2 in Mom and
Larson’s paper).

As tho authors have acknowledged, tho nu
merical solution of (2) that they used to make
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comparisons fur evaluating their model was
essentially like one developed earlier [Smith
and IYoolh&cr 1971). In a similar coinjiarison
with tins nutneri al model, I used four different
soils, represt flUng a range from sand to clay.
and produced an evaluation of the proposed
model that is somewhat different from that of
Mean and Larson.

To simplify (or comparison, Mciii and Lar
son’s equation S can be used with ponded infil
tration (Mi-in and Larson’s Figure I, curve Dl
to comparo the shape ol the curves. In Figure 1
(this paper), two examples are shown: one is a
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good average fit, and the other is biased. The
log iritlimic plot somewhat exaggerates the
goci’liie,s of fit of the model. Two items les”rve
iiIeiiIiiiii. 1’irst, the slope and shape of tin’ decay
cur’ e front (R) of Mciii and Larson are prac—
ti call> taxed for iLl’ MillS. M (‘in and La i~on ‘s (8)
i’. I lie C BUll and Arapt equation, winch may be
solv’ ‘I iii terms of inliltration rate f, and tune
t ILS nIl, ws:

K,t K, / K,
= ~-K - ~ 1%) +

Lime syniliols used by Mciii and Larson have
been ad pt iii In (1) Here K. and M. may be
coiisitlered variables (measurable directly),
where.is S., IS IL singic soil-dependent parain
net, Secundly, Mi’iii and Larson used (U) to
esuniale biased a a’s for S., that were gen—
nail ly lower tlnui a ‘best fit S., for tIre soils
Ic,tc’d. Wire there ~ better procedure for evalu
:Lting 5.., the Onen and Ampt curve would,
for ,ii,.sl cases, ho acceptable. The logarithmic
slulie of (1) given above is mathematically
:is~lii~ 1 ii je to (1.5 at sinWi times arid thus coin—
pares to the formula of Philip [1957). The
inlincri LI solution of Mein and Larson’s (2)
predicts tIns slope to be ≥0.55.

A separate issue is the simulation of the
amount of infiltration prior to runoff, or what
is in effect the tune to runoff t, on a plot (Mew
nW L:Lrta s Figures 5 and 6) of infiltration
rate v ‘rsus time. Mein and Larson’s (6) may
be rewritten as

F, — S.,M,[I/K, — I)—’

Numerical simulation of Mein and Larson’s
(2) for the, four soils used here indicated that
the expol ent value in equation 2 (this paper)
is consistently less than I (absolute value).
[‘art of the difference in these results and those
of (lie auth rs involves the depth increment
SIZL, at the finite difference approximation of

iii anti Larson’s (2). In an earlier work,
A/ri it unit Lunon [1971) reported that a mini—
iimiit increment size AZ = 0.20 cm was wed.
My work ndi”ates a significant change in re
sults fur I”,, since AZ is succe~ively halved; I
have usril ininirmirn AZ = 0.05 cm.

Figure 2 (this paper) indicates the quality
0f overall prediction using the Mein and Larson
inoilel. l’rcdicuons were generally more similar
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Fig. 2. Comparative accuracy of the Mein and
Larson simplified infiltration model (equation 9).
(a) ‘worst’ fit and (6) ‘best’ fit.

to the ‘worst fit.’ It is notable that the shape
of these dJcay curves is acceptable overall; the
prediction of F, is the more serious failing. It
would have been more instructive for Mein and
Larson to have shown ~the results of Figures 7
and 10 in this type of direct comparison.

(2) In summary, exception should be taken to
the authors’ claim in their last paragraph that
this model ‘represents the actual iniiltration
process.’ What this model actually does is to
represent the approximation from which the
Green and Ampt model is derived. The com
ments presented here are intended to empbasize
the often rather senous limitations in pre
dictability resulting from this approximate con
cept of the infiltration proce.sa. By using the
same numerical asAution of Richards’ equation
(Mein and Larson’s equation 2), a model has
been developed that does in fact very closely
represent, if not the infiltration process, the
performance of Richards’ equation 2 under
vañablo soil moisture M4 and patterns of rain-
fall rate I for a wide range of soil types [Smith,
1972]. The important comparison between this

WI,.

Io,L COL~ lOla

3

2

C
S
0
LI
C

a.
I,,
‘a -

0r

La

4
C
a
0

4
a

z

I

(1)

05 —

z
a
a

0~a
U
a

2
54

4
a
a
0

Is —
4a

a

.05

S
I MC i1 MINUTIS

10 5 20



(teoi4c1X~flfj).)QI.~OijiOUflJ.j!UQIUJ04130IUaUOLIULOOU0!IVJiI!lu!
!CL6TOCLOW1)aA!oJa1j)aq~$ut~apo$~UOIJV773puw

.1LMu~:fW’40N3Ua4311
.5114103~J04AIUflO1V~0j03‘2~d~J
‘~paqIualuM~Oi1u3)~CJUtJOUO!20[OWIW~
-aqlvW‘.1acTq~oO~4\vCtPI1~•~•4•flql!ws

thGTI~—IU
)rupfl!j7ld13UOJ3jIJU!jifli)oJooqjgEUOJJ

cljncafl‘°‘~°P”~U0!WhIItJU!a%L~VR’q1!WS

zcGt‘~~~—zct(C)tPPS’
p15’‘iitloipinI,atJOhlVJflIJtti0iuJqa$~upullXflAI)
..L1O.SkUOIIOS)19u!Jo~Cioaqi0qJa‘tdi~iqj

•CZOT‘ttC—W~(t)C“21
‘SJIOflfl33?O,jj‘LX!U*£I?udlu8~UIiIlpUlJflhIflj?J

8!~Ui~dpop4UOSJV’I7‘C)J)UV‘9flU~0J4J

‘ILGT‘~IO1IU0ULlTN““~‘~N30‘AiUfl
•.liIuJ3RJ~{‘JllOSd&l331°M‘Ctiu‘Kwaa~,d

Ja~0mUJ

-vU.~j~uisvIluisli£qUMO4SsunSI?Ajasojast

U0l%US3jlJU!POBIIIIW1S2’”j;uuipnuixojdde~uv~
LW4ThS~1UI13rLJ1KUO~JO)KJOlflllV041

—npu~uoa1~nuiQuo‘aaaqJ3OCjlS3SJf)siuajqojdo,p

U3Al~ua~apaAoplwa01dM(lulclsuoa)~uwq

CVUaNlrl~!I‘oinSi,jJOd(IOjH~DII)3!
gia~awnjvdItUOIIIPPOcAll)sniatuui~d1~°!2
—ipptaa~qi‘Aiipi~aua~IjaflS0lJIt~t01‘v.141gi

‘JJAOMOq‘uouirjpUVtiiap~Joiuqipuiijipoul

NauarI:RJ.iwg


