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5% = %sand = 30% H 8% = %clay = 58% (3)
30% < %sand < 95% H 5% < %clay = 60% 4
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F— ~ PTFBUNDK I MEE R RESH EL 7 st 1398 R it -+ 58 EDRIE PR -
Table 1. Variation between PTF-derived and measured saturated hydraulic conductivity from plain soil
data and slope land soil data, respectively.

. ) . Measured Ks> PTF Ks
Soil sample % sand % silt % clay  Soil texture

(cm/s) (cm/s)
Plain soil (arable) (fHi, 1985 )
#1 10 47 43 SiC 22510 821x10°
42 14 46 40 SiC 4.00<10°  8.44x10°
43 8 48 44 SiC 6.33<10°  832x10°
“4 4 35 61 C 2.99<10°  7.94x10°
45 8 43 49 SiC 4.50<10°  7.32x10°
Slope land soil (f£, 2000 )
#1 5237 18.53 29.09 SCL 1.06x107  8.56x107
42 77.47 8.84 13.68 SL 3.19<10°  4.44x10"
43 64.24 13.59  22.17 SCL 8.86<10*  1.51x10™
“4 2591 33.23 40.86 C 2.53<10" 6272107
45 82.69 3.66 13.65 SL 4.19<10°  4.52x10™
46 75.24 11.05 13.71 SL 3.41<10°  4.40x10™
47 83.5 2.89 13.61 SL 4.49<10°  4.56x10"

Z PTEH S — RIS - e R IR BN BRI R - 4 > £
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S At i - AR e A S R AN iR R ot S A9AE300m
DU » Sl oRERE ~ Il ~ Rarl ~ B0y ~ el BRI L7 2 et -8 (BR, 1993) -
HLPTRHE(H BT K ERE R B BRI K (B SR L AR < R (B —c, d) >
TRl i 1 SR B e o e st IR ([ —) - SR SRR Bt 3 > HE
B HIROEREL RS A - AEE = R SSRRINE) L BB (S SR PTF
AEHBEN KTV EE R AR E AL (E —c) - EAILURESE) HIECRB I E
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Figure 1. Comparison of saturated hydraulic conductivity of PTF-derived with the measured ones. (a)
PTF-derived vs. experimented on plain soil (Chen, 1985). (b) PTF-derived vs. experimented on
slope land soil (Lin, 2000). (¢) PTF-derived vs. experimented on mixed soil (Chen, 1993). (d) PTF-
derived vs. experimented on unmixed soil (Chen, 1993).
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Figure 2. Comparison of the saturated hydraulic conductivity measured by different field methods. (a)
data from Lin (1998). (b) data from Lin (1999). GP: Guelph Permeameter; RI: Single Ring
Infiltrometer.
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Table 2. The corresponding saturated hydraulic conductivity of soil texture classes.

Western Pacific Earth Sciences, Vol.7

PTF Ks (<107cm/s)

Soil texture class % sand %% silt % clay
Range Average
i 8595  0~15 5-10  830-24.6 16.7
(Sand, S)
BED+ 70-90  0~30 515 3.65-220 10.5
(Loamy sand, LS)
WHEEL 43-58  0~50 5-20  1.82-199 7.15
(Sandy loam, SL)
Bt 23-52  7-27  28~50  1.14-10.5 355
(Loam, L)
= 5-30  50~87  §-27
WhHEEL 1.69-12.2 5.98
Bt 5-12  80-100 §~12  8.10-113 9.91
(Silt, Si)
WERE L 45-80  0~28  20~35  045-2.1% 1.16
(Sandy clay loam, SCL)
G 20~45  15~53  27-40  0.45-1.69 0.90
(Clay loam, CL)
WL 5-20  40~73  27-40  074-2.26 131
(Silty clay loam, SiCL)
ER+ 45-65  0~20  35-55  0.29-0.61 0.41
(Sandy clay, SC)
B ERt 5-20 40~60  40~55  0.68-1.04 0.81
(Silty clay, SiC)
" 5-30 0-40  40~38
Mt 0.30-0.75 0.49
30-45  0~40  40~60

(Clay, C)
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F= - G BT ETRER FAZ - RRNBER T UK T EBELRE (B4 ¢ 10%cmls) -
Table 3. The saturated hydraulic conductivity of top five area-occupied soil series in each county of

Taiwan. (Unit in 10*cm/s)

HItHE L Tfthe) Ks  EHELRE EfEh)  Ks  FTHIE LR Efitha) Ks
Ts(I7K) 6621 074 [Pc(FiE) 11228 078 [SuGEFE) 3300 291
Ps(FLHTHE 3328 084 [Sk(ZHT) 8076 669 |Po(T4E) 2444 081
Po(7T-3E) 2160 045 |[Hh{#&ED 4744 102 [Sk(=HTT) 2262 715
DI 1573 355 |Tw(KATED 3535 0.87 [SICEAFED 1273 295
SK(=51F) 1074 715 [TICRE) 3302 073 D) 856 201
HENEL% @by Ks  mpHMELFEAEREN) Ks [ BOHE R Bt Ks
Fp(FF45) 3389 161 [CCe(HWEE 10637 1.00 [Bh(Z#R 15211 689
Wn( 7571 3330 167 |TSpCRITHE) 5471 355 [Lu{ZEHE 6031 128
Su(EEFE) 2479 291  ([TWH{SEE) 3122 204 |Yu(EFR 5575 651
TiCRILED 2156 769 [TTq(AAD) 2842 427 [Ph(FFD 5198 598
Ts(E18) 2023 17.0 [TWZET) 2705 487 |Ce (k) 2194 5098
BENELR TfEh) Ky  EMHELREEh) K | EZEHE LR TEh) Ks
CTHAHEE) 2872 0.84 [Nh(FFE) 10492 598 |CIIEE) 8347 461
CCe([H[Z%) 2001 1.00  Nn(d=FEHE) 9121 149 |Ts(FEE) 7331 567
TCo(jttf) 1683 144 [Sa(lLi®) 6887 155 |Te(I=f) 7183 619
TLb(EEAFT) 1573 191 [HI(F&) 6385 884 |[Ly(ilEd) 3788 5098
TSp(ATHE) 1367 3.55 [Eh(Z#8) 5500 5.26 [Hq@EFD) 2756 2.60
EEtE LR Tfthe) Ks | SHHE LR EfEhy  Ks  |REHIE LR Efitha) Ks
CREE) 17834 8.91 |Ts(FEEE) 3423 598 |Sp(FAIH) 24506 5.98
An(EA) 10385  3.62 [StfiEE) 2405 085 [WI(FLEE) 7369 598
Ts(EERE) 9614 437 |CEIEE) 2008 547 |Hp(FEER) 4578 901
Hk( 1) 7327 127 |Ft(EE 2046 146 |[CI(EEZHD 2820 131
Ly(HlE) 5675 3.18 |CiGEEEE) 1888 0.85 [Ke(iEiET) 2798 6.76
HEHE R Effthe) Ks  REHE LR EfEh)  Ks  |[5EHIE R Efitha) Ks
CU{FLEE LD 6547 432 |Ts(BRfE) 12740 6.80 |Ts(hEFED 12785 6.80
Lol 7555) 3993 697 CHWIED 3317 3.64 |Sl(zkE) 4081 313
Ca(EEED 2024 132 |Sp(#ndE) 2515 241 |CIHIED) 2451 364
Wu(Eiz) 1165 554 |Fl(&s 2184 442  [FI(E 1154 442
Ce(ftt) 1122 640 [Ky(#E) 1912 227  [Sq(E30) 990  1.77
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Figure 3. The saturated hydraulic conductivity distribution map of Taiwan plain soils.



BNEEE | G IR BRI ERE

Liu et al.: The saturated hydraulic conductivity of plain soilsin Taiwan 73
S -

4 ~ filam LR

RS HAEFTEEN L HIREAERRENMERA - AR B SORR T E
TSR > RS R T e T SRR A T AP st (Bt 15 - (RS LR
BRI K T SRR - AT LS bl A - SREEUR DR T B Al -
DIt AR s SH A A

{ELEE TIAA K AR RE AT (BT PR © (DIBEHE . T AR
IKINEERERA IS PTEFTHERTINAS: © FTA . PTF BERESOR R e i L 2
B eSS - (B A]REERAS e B SRS E it Wi R T SRR o KL > S8R
W PTRZESATRI LA » (QutaE M HIRAH K SRR AR S
PRI R A T SR o A5 R LG - SR EERTK B R Sl LA e T —4 - 1
— R ATATRE M 1 S B MRS R BN K R > INE B IR IA -

e
R = AR 4 I B -
EE BN

AR (19698) BA{LIR LM R - AT HECE FER 3t 115 -

HUEEAEE (1969b) 1R T IR A < 4TSS LM » 3t 140 -

AR (19710) FEIR IR - T HECE FELR 3t 154 -

FEEAER (1971b) FFSR T IR A - AT B MR 0 35 120 -

ALK (19750) ZEARIR LI IR - BT HECE HELR 3t 166 -

R (L075D) MR T AR A - BT MR R 177 -

ALK (1976) SR ~ IR TR - BV EUASS LHIR o 3k 1157 -
HR{FIE (1900) FHRSAAI/AH (USRS ROHI i LR - TRk LRl 53058 0 48



PaRPEMERE FTE
74 Western Pacific Earth Sciences, Vol.7

3HH » 55 235-239 H -

FRAAIES ~ (T (1993) btz L ARK ORI HEfl o ik - IRapaey - 52445 -
F2H] > 55 119-130 F -

FREAZE (2000) Juin I LAt 38K R 2 ARTE o BN AR EOR E2K L IRFFISEFTE
w0 H64H -

FREEIN (1998) BEFI/K I JERERE & HITE e HE /K 1k 5o - BNZHBOR B K - fks
W7ErThE tEmaC > JL 84 H -

PR SR (1976) BREERG T-IEFRA R - R Barr - 2L 110H -

PR SR (1977) Fr7Tee SR IR A s - iR ber - L 162 H -

PSR (1978) GALEH B IS - GEREERT - L 254 H -

PR SR (1979) FsEA AR TR S s - G sealbarh - L 106 H -

PREE R (1985) AN [RIVEIEARE I e FH 3K I Bl /- FI AT o B A SR B2 - SR E A
FeATEam s > L 7T H -

BRAUEL (1993) 31 3% 4 BRI /K TS HEAR - B FR SR ER K - EREF IS e iE 15
o H88H -

Bear, J. (1979) Hydraulics of groundwater, pp66-69, McGraw-Hill Inc.

Gupta, S.C. and Larson, W.E. (1979) Estimating soil water retention characteristicsfrom particle
size distribution, organic matter content, and bulk density: Water Resour. Res., 15, 1633-
1635.

Rawls, W.J., Brakensiek, D.L. and Saxton, K.E. (1982) Estimation of soil water properties:
Trans. Am. Soc. Agric. Engs., 25, 1316-1320.

Saxton, K.E., RawlsW.J., Romberger, J.S. and Papendick, R.I. (1986) Estimating generalized
soil-water characteristics from texture: J. Am. Soil Sci. Soc., 50, 1031-1036.

Scott, H.D. (2000) Soil physics, ppl165-243, lowa State Univ. Press.

Topp, G.C. and Sattlecker, S. (1983) A rapid measurement of horizontal and vertical components
of saturated hydraulic conductivity: Can. Agric. Eng., 25, 193-197.

Vereecken, H., Maes, J. and Feyen, J. (1990) Estimating unsaturated hydraulic conductivity
from easily measured soil properties. Soil <ci., 149, 1-12.

Wosten, JH.M., Finke, P.A. and Jansen, M.J.W. (1995) Comparison of class and continuous
pedotransfer functions to generate soil hydraulic characteristics. Geoderma, 66, 227-237.

Young. M.D.B., Gowing, JW., Hatibu, N., Mahoo, H.M.F. and Payton, R.W. (1999) Assessment



BRARSE © G BN

Liu et al.: The saturated hydraulic conductivity of plain soilsin Taiwan 75

and development of pedotransfer functions for semi-arid Sub-Saharan Africa: Phys. Chem.
Earth (B), 24(7), 845-849.



PR P N E B E ETE
76 Western Pacific Earth Sciences, Vol.7

APPLICATION OF PEDOTRANSFER FUNCTION (PTF) TO
EVALUATE THE SATURATED HYDRAULIC CONDUCTIVITY
OF PLAIN SOILSIN TAIWAN

TsanGg-SeN Liu", Tsung-Ren Peng2, CHia-Hua Fan? anp Horng-YuH Guo'
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ABSTRACT

In order to advance the values of the soil basic data base
established over the past forty yearsin Taiwan, thisstudy transferred
the soil texture recordsinto saturated hydraulic conductivity data
via employing the feasible foreign pedotransfer function (PTF).
Evaluation on the feasibility of PTF was done by using the limited
literature data of soil textureand hydraulic conductivity. Our results
indicate that the PTF is not suitable for soils on slope land, the
saturated hydraulic conductivity inferred from the PTF (K s) islower
than measurement value (Ks') by the magnitude of 1~2 orders.
However, the PTF isapplicablefor plain soils, as has same order of
magnitude with Ks'. Thus, we transfer the vast amount of texture
data of plain soilsto hydraulic conductivity infor mation accordingly.
A soil saturated hydraulic conductivity map with 1,004 soil seriesin
plain area of Taiwan was established, providing important reference
while evaluating the ability of infiltration for any specified region.
Because the PTF utilized in thisstudy did not derivefrom local data,
the equation may not reflect the unique structure factor of soilsin
Taiwan. Therefore, appropriate local PTFsare needed for further
study.

Key words: pedotransfer function (PTF), soil texture, saturated hydraulic
conductivity, plain soils, Taiwan
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