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Abstract

The soil hydraulic parameters for analyzing soil water movement can be determined by fitting

a soil water retention curve to a certain function, i.e., a soil hydraulic model. For this purpose, a

program which performs nonlinear fitting of soil water retention curves to . models, Brooks and

Corey model, van Genuchten model, Kosugi’s lognormal pore-size distribution model, and Durner’s

bimodal pore-size distribution model, by Levenberg-Marquardt method was developed. The pro-

gram was written in GNU Octave, a high-level language primarily intended for numeric calcula-

tion. It was shown that the developed program actually works fine with many soil water reten-

tion curves in UNSODA database. It was also shown that by comparing coe$cients of determi-

nation and fitting curves of each model, the most appropriate hydraulic model for a certain soil

can be selected. Therefore this program not only calculates the necessary parameters, but also

helps determining which model is to be used for a particular purpose.
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� !"#$�Q��
��NOPQ� swrc. m

+ #!/usr/bin/octave -qf

, # swrc. m version +.*

- # http : //purl.org/net/octave/

.

/ # Read data from file

0 output_precision�1 ;

1 load swrc. txt

2 [s, i]�sort (swrc ( : , +)) ;

3 sorted�swrc (i, : ) ;

+* x�sorted ( : , +) ; y�sorted ( : , ,) ;

++

+, # Setting
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+- thetaSin�max (y) ; # initial value of thetaS

+. cts�+ ; # cts�+ ; thetaS is variable, cts�* ; thetaS

is constant

+/ thetaRin�min (y) ; # initial value of thetaR

+0 ctr�+ ; # ctr�+ ; thetaS is variable, ctr�* ; thetaS

is constant

+1

+2 # Set initial values

+3 thetaS�thetaSin ; thetaR�thetaRin ;

,* hbi�sum (y�max (y) * *.3/�min (y) * *.*/)�+ ;

,+ hb�x (hbi) ; hby�(y(hbi)-thetaR)/(thetaS-thetaR) ;

,, if hb��*, hb�x (,)/+* ; , end

,- hli�sum (y�max (y) * *.+/�min (y) * *.2/) ;

,. if hbi��hli ; hli�hli�+ ; , end

,/ hl�x (hli) ; hly�(y (hli)-thetaR)/(thetaS-thetaR) ;

,0 lambda�-log (hly/hby)/log (hl/hb) ;

,1 if lambda�*.+, lambda�*.+ ; , end

,2 if lambda�+*, lambda�+* ; , end

,3

-* # Brooks and Corey Model

-+ disp (“���BC model���”) ;

-, x,�x.�(x��*). * *.**+ ;

-- function ret�BC (x, p)

-. ret�(x�p (-)). * (p (,)�(p (+)-p (,)). * (x./p (-)).�(-p

(.)))�(x��p (-)). * p (+) ;

-/ endfunction

-0 pin�[thetaS, thetaR, hb, lambda] ;

-1 stol�+ ; wt�ones (length (y), +) ;

-2 dp�[*.****+* cts *.**+* ctr *.+ *.*+] ; R,b�* ;

-3 while (stol��*.****+)

.* [f, p, kvg, itr, corp, covp, covr, std, z, R,]�leasqr

(x,, y, pin, “BC”, stol, ,*, wt, dp) ;

.+ if kvg��*, p�pin ; , R,�R,b ; , stol�* ; , end

., stol�stol/+* ; pin�p ; R,b�R, ;

.- endwhile

.. thetaS�p (+), thetaR�p (,), hb�p (-), lambda�p

(.), R,

./

.0 # van Genuchten Model

.1 disp (“���VG model���”) ;

.2 function ret�VG (x, p)

.3 n�abs (p (.))�+ ;

/* ret�p (,)�(p (+)-p (,)). * (+�(abs (p( -)). *x).�n).�
(+/n-+) ;

/+ endfunction

/, thetaS�thetaSin ; thetaR�thetaRin ;

/- hm�x (sum (y�max (y)/,�min (y)/,)�+) ;

/. alpha�+/hm ; n�lambda�+ ;

// if n�+.+, n�+.+ ; , end

/0 if n�+*, n�+* ; , end

/1 pin�[thetaS, thetaR, alpha, n-+] ;

/2 stol�+ ; dp�[*.****+* cts *.**+* ctr *.+ *.**+] ; R,b�* ;

/3 while (stol��*.****+)

0* [f, p, kvg, itr, corp, covp, covr, std, Z, R,]�leasqr

(x, y, pin, “VG”, stol, ,*, wt, dp) ;

0+ if kvg��*, p�pin ; , R,�R,b ; , stol�* ; , end

0, if imag (R,)�,�*, p�pin ; R,�R,b ; , stol�* ; , end

0- stol�stol/+* ; pin�p ; R,b�R, ;

0. endwhile

0/ thetaS�p (+), thetaR�p (,), alpha�abs (p (-)), n�
abs (p (.))�+, R,

00

01 # Lognormal Pore-Size Distribution Model of Kosugi

02 disp (“���LN model���”) ;

03 function ret�LN(x, p)

1* ret�p (,)�(p (+)�p (,)). *(+-normcdf ((log (x/abs

(p (-))))./abs (p (.)))) ;

1+ endfunction

1, thetaS�thetaSin ; thetaR�thetaRin ; hm�+/alpha ;

1- sigma�+.,* (n-+)�(-*.2) ;

1. if sigma�*.+/, sigma�*.+/ ; , end

1/ if sigma�-, sigma�- ; , end

10 pin�[thetaS, thetaR, hm, sigma] ;

11 stol�+ ; dp�[*.****+*cts *.***+*ctr *.*+ *.*+] ; R,b�* ;

12 while (stol��*.****+)

13 [f, p, kvg, itr, corp, covp, covr, std, Z, R,]�leasqr

(x, y, pin, “LN”, stol, ,*, wt, dp) ;

2* if kvg��*, p�pin ; , R,�R,b ; , stol�* ; , end

2+ if imag (R,)�,�*, p�pin ; R,�R,b ; , stol�* ; , end

2, stol�stol/+* ; pin�p ; R,b�R, ;

2- endwhile

2. thetaS�p (+), thetaR�p (,), hm�abs (p (-)), sigma�
abs (p (.)), R,
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