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A Study on Estimating Soil Water Characteristics

Li-Ling Lin™, Hsin-Hung Chen”

Professor'” and Graduate Students®, Department of Soil and Water Conservation,
National Chung Hsing University, Taichung, Taiwan, R.O.C

ABSTRACT

Measuring soil water characteristics by traditional and common method usually takes time and
complicated experimental procedures, thus may restricting the number of samples for study.
Therefore, some scholars suggested simulating and estimating the soil water characteristics by other
indirect methods. These indirect methods generally are called pedotransfer functions (PTFs). In this
study, Arya and Paris Model a kind of PTFs was applied. This model needs detailed data of particle
size distribution as the basis for predicting soil water characteristics. However, it’s not easy to get
them, so, we collected available data to estimate soil water characteristics directly for different
texture soil. The results indicate that this model is a better performance for sandy loam and loam.
Generally speaking, the results between estimated and measured have a trend of S type for any
texture soil.

(Keywords: soil water characteristics, particle size distribution, pedotransfer functions, Arya and
Paris Model)
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Table 1. The number of five kinds of samples.

]

A RIFE B SRt

et T i b5y e it
(sand) (sandy loam) (loam) (silt loam) (clay)
17 &7 1337 11ar 20 &7 e
== - % A=A
* 2. Bd VA PR
Table 2. Basic properties and background of samples.

code | texture] CountOfparticle| count_tah_| bulk_density | particls_density| pomosity| thets_sat| location | structure
id zand g 101185 2631 0297 0261 Berlin, Germanmy single grain

1462 smnd 2 1015 2n3 043 0.315 Berlin, Germany sngle grain

1463 =and 2 10 1.58 in3 0399 0383 Berlin, Germany single graimn

1464 snd a 101687 2631 0305 | 0.357 Beilin, Germany single grain

1465 s=nd g 10162 2631 084 D32 Berlin, Germany single grain

1466 =nd g 10/1.54 2631 nd414 0392 Berlin, Germany single grain

1467 smnd g 18 2h31 0312 027 Berlin, Germanmys single gradin

2100 =and 9 a1y a7 Nodata 0374 ICRIZAT, Sadore, Niger COArSE

3320 sand 7 7151 268 0419 | Nodata | Tinglev, Denmark Ho data

3331 s=nd 7 7147 264 0443 | Nodata | Tinglev, Denmark o data

3332 =nd 7 71509 2647 04z Mo dats | Tinglew, Denmark o data

33400 smnd g nmid 2h 0456 | Nodata | Wolfheze, Netherlands o data

4523 sand 11 13 1.55 204 0413 | Nodata Eooteyk, Hetherlands Mo data

4650 s=nd 7 251622 26014 0.8 0.580 Flumhof, Hannover, German: Zmgle Grain

4651 s=nd 7 251613 2.59 0377  Nodata  Plomhof, Hawnover, Geomany Coherent

4660 wnd 7 25137 2.56 046 Mo dats | Bordenan, Hannover, Germeay| single grain

4661 @nd 7 25149 261 043 Mo data  Bordenan, Hannover, Germer single gradn |

Table 3. List of soil particle size and fractions.

A3, S R

techare | code |parti1:le_s:ize(nm1]l| parl:icle_fm:ﬁnn_ﬂ paiticle fraction

G 1460 0.002 0012 noiz
1460 0.006| 0.002 0014
1460 0.02 0,006 0.02
1460 0.063) 0.002 0022
1460 0.1 0004 0.026
1460 0.2 0023 (R
1460 0.63 0645 0.7a7
1460 20293 1
1462 0.002 0016 0016
1462 0.006| 0.005 0.021
1462 0.02 0003 0.0z
1462 0.0620.007 0.0z
1462 0.1 0009 0.045
1462 02016 0.205
1462 0.63 073 0.9a5
1467 20nis ]
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EST N IR N S BN ES A
Table 4. List of the measured hydraulic properties of samples.

| | et [ code | thets_sat | theta [ preshead
3 1460 0.261 0.009 15000
HE™! 1460 0.261 0012 5000
| | samd 1460 0.261 0.022 1000
HE! 1460 0.261 0.0z 200
| | samd 1460 0.261 0.054 150
| | sand 1460 0.261 0.075 an
HE™! 1460 0.261 0.092 ]
| | samd 1460 0.261 0.15 an
| | sand 1460 0.261 0.73 k)]
HE™ 1460 0.261 0.256 |
| | samd 1462 0.315 0.009 15000
HE! 1462 0.315 0012 5000
| | samd 1462/ 0.315 0016 1000
| | sand 1462/ 0.315 0.025 200
HE™! 1462 0.315 0.033 150
| | samd 1462 0.315 0.043 100
| | sand 1462/ 0.315 0.05 |
HE™ 1462 0.315 0.065 ]
| | samd 1462 0.315 0.105 an
q 1467 0 31 C 0275 hrlnl
[particle_ fractlon]t"rﬁlT 53 B OV RAFRET BEHENH
Bl b T BRI TRl
E [ﬂ {J JPI JE[J - J L »E [#‘j%;\ﬁ;* IJ F b-ﬁl%ﬂjlﬁlﬂ iﬁ;{- , lﬁ[
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Figure 2. Soil water characteristics of measured and estimated for sand.
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Figure 3. Soil water characteristics of measured and estimated for sandy loam.
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Figure 4. Soil water characteristics of measured and estimated for loam.
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Figure 5. Soil water characteristics of measured and estimated for silt loam.
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Figure 6. Soil water characteristics of measured and estimated for clay.
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Figure 7. Water content in comparison with measured and estimated for sand.
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Figure 8. Water content in comparison with measured and estimated for sandy loam.
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Figure 10. Water content in comparison with measured and estimated for silt loam.
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Figure 11. Water content in comparison with measured and estimated for clay.
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