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Table 1 Mean values of resdual water content and air entry pressure used in calculation for various soil textures

Soil texture

Sample number

Residual water cont ent

Air entry pressure

(an? an-3) (an)
134 0.020 7.25
52 0.035 8.70
81 0.041 14.71
45 0.068 27.718
100 0.027 1. 11
62 0.015 2.8
24 0.075 25. 64
22 0.040 32.2
1 0.109 2. 41
13 0.056 RZH
20 0.090 37.04
, 0, Tyler Wheat craft(
TW) RETC 131 yan Genuchten ,
s Riew Sposito( KZRS)  Brooks Corey( K%
BC)
1 5 172
RUSE = [ 3 X Ot~ Ouir) (12
> N B emeusued ’ eealimaled
3
Tyler Wheatcraft  Kravchenko Zhang « 2,
Tyler Wheatcraft s
; Kravchenko Zhang s
2 (RMSE)
Table 2 Calalated fractal dimensions and ot mean squared error for major soil textures
Tyler Wheatcraft Krav chenko Zhang
Clay content
Soil texture ¥ Lonlen D, RMSE D RMSE( BC) RMSE(RS)
(gkg ) (em?em™ ) ’ (em®em™ ) (em® em™3)
2.5 0.934 0.155 2.716 0. 089 0114
65.73 0. 97 0.126 2.804 0. 078 0114
130. 3 1. 101 0.113 2. 869 0. 057 0.138
176.7 1.537 0.105 2922 0.043 0. 108
201. 1 1. 244 0.085 2. 907 0. 053 0. 116
253.0 1. 141 0.085 2. 890 0. 050 0. 154
355.2 1.315 0.060 2. 946 0. 060 0. 058
381.2 1. %40 0.090 2.937 0. 055 0.093
359.0 0.912 0.175 2. 946 0.010 0. 08
424.6 .42 0.133 2.957 0.072 0.070
502.3 . 405 0.073 2.964 0. 049 0. 048
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FIGURING SOIL WATER CHARACTERISTIC CURVE BASED ON
PARTICLE SIZE DISTRIBUTION DATA:
APPLICATION OF FRA CTAL MODELS

Liu Jiarrli  Xu Shao hui
(Institute o Soil Sdence, ChineseAcademy o Sciences, Narjing 210008, China)

Summary

Soil hydraulic properties, including soil water charaderistic aurve and the unsaturated hydraulic corr
dudivity function, are the key information necessary for study of water and solute movement in the vadose
zone. Unfortunately, the great spatial variability and the complexiy of soil make direct measurement of
these properties costly, time consuming and error prone. For a large scale application, this may be even
infeasible. Hence, indirect methods, whidh relate more easily measured soil physical properties to hy
draulic propeties, have been considered valuable alternatives. In the present study, three fractal models,
i e., Tyler Wheatcraft, RieurSposito and Brooks-Corey models are used to figure out soil water charader
istic curve based on paticle size distribution data. Applicability of these models is evaluated based on the
particle size distribution and soil water characteristic curves of 554 soil samples cited from the Unsaturated
Soil Hydraulic Database, UNSODA and other publications. Soil textures of these samples cover the range
from sand to heavy clay, and each sample has more than sk pairs of pressurewaer content measure
ments. Goodnessof fit between measured and estimated volumetric water content is expressed in tems of
root mean squared aror. Results show that, the predidive accuracy of Brooks-Corey model is higher than
that of the other two fractal models. In addition, it is suggested that models should be applied to soils tex
ture- specifically. In other words, for mediunr and warse textured soils, Brooks Corey model is prefer
able, while Riewr Sposito model is much more suitable for fine-textured soils. And Tyler Wheatcraft model
is in between the two aforementioned models in terms of estimation eror. Tyler Wheatcraft model can be
used for both coarse and mediunr textured soils.

Key words Fracal, Soil water characteristic curve, Particle size distribution, UNSODA



