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FEE . ST AR K TR OB 2 (UNSODA ) B B MRS 4 3118 1 3 256 4> 11k
A, RGEVEHPEAN T RAE 20 ) Y R A9 - 5K AR i B (LIAO LAY ) B3l M , T
FNIGE T 0 LIAO AR S 3 e R (PTFs ) . 25932 1H . (1) 5445 1) van Genuchten
R (fSGE T HAR B AE /K2 8 ) A L, LIAO BURUXTAS W] 5, 497K 73R 111 2 11 FORG 2 s
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BeAt o BRI O HOE T R AR T R X)) £ 50K SO ISR R,

KHEIR TR R B S R KRR I 2 5 % A5 [l

TR R A2 (Soil Water Retention Curve, SWRC) & 8 5 i) -+ 3E7K J3 P,
ERIELIESKE (0) SEIKK (h) ZEWREOCR, B K ORI b &5
SR, DR RW, SWRC R ER AR KRR B TRRIRE (Ao e, B
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BUNE B2

RUE LIAO MR SR R A i by A 5, (H H AT REEARRHR A, HEA
Foy 3T LIAO A5 A 250 i) + HE AL W bR % (Pedotransfer Functions, PTFs). PTFs- 24
25 5 T R 4 A 398 A A F 0 XA LA 3 5 a8 K R AR B SWRC ) —Fh e iiisimy, HAg
BT RN FH A A0, R AR SCR AR AN - 48K 7 PE 8 - (UNSODA)  H1256
A HEEREAEE . REHET LIAO BT (U RE ) K LIS A, 38 i X% LIAO AR 4L
5 RSP AR SR, A TR LIAO A I B0 PTFs I 7EAT WA LAIE, L)
11k + 6K 532 SRS BB IR A S R, O IXKI0K R R R AE S i By
(=9

1 W57k SRR

1.1 VG1ZE!

iR B K23 SWRC BRI Z MK, Hrh VGREREUE-E N 2, EERE
Fav /(1 NER

0.-0,

[ +(al k)T
Kb R SIACKE (em™), AT A BB ST, AT h KR 5
s 0.8 EHFRRTKE (emem®) 5 0 0 HIEAF/KE (em/em’); o (em™) Fln i
B 28

1.2 LIAO##%!

Liao %"l i X VGBI T, & IO, A7 1E S T 30 VG BT T I A0 IR /K 3 11 5
SEIEIR . 0,54 d6/dh FaiE T O BEXT R Y 308 S K a, HIZ0E k2 7 kg 13 S DA
AARZAFE R, RO R % TR T, 05 hXHE0ER [log(-h)] 152 BLHEAR
BENLRMHEKERY, FHit, do/dhacE AR5 0. S T i1 VG ERIRERS FAE 421
TG SWRC, 250K 0,8 e Hi R G2 sh iy ek g 2 ik 0 (h<h.). I3k, Wang
SEVEL A O R TR R B bR AL, T AT LU R AR Z A LA B K R
BB A KRR

Oh>h)=0 + (1)

6/(1-6)
7 (2)

A ERIERE (cm); A BIEARRE (em). Hrr, fAJLIRR AT,

(s, 2 nk,T \/ 4 ‘%
(5 ) ®

Krbr: RPN R (Temd, BUH F55T78.54) 5 &k H S [A1 1947 HL 4R

[8.85x1072CY(J - m)]; v NFEIHIK ST (FREEIR A 293 KIF4ET0.0727 N/m); ks A Boltzmann

WHRC (1381107 J/K) 5 THAERHRIE; 2 N TraE (1); e rrvfr (1.602x10™ C).
# (3) RARK (2) 1530

oh=<n)-* - %) (‘9280)2( ”IZ T)(“i“ al I)_ (4)

O(h<h )=

(SIS
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(EARERAE, 30 (4) OGE TR K 0 e 2 S BRBURLHE R Z ALY o N A i 3

D=

- amﬁﬁm(‘gﬂ (“" ) jm@zrﬁ PR T 2 TDRLBE AR $475 19 - HEWORE . Wang
A (4) B R — R
oh<h)=0" 9)(4”+|h|)z (5)

A A RN FAE 25 2 TR RN URE A 44 0 ok - 35 7K 8 A 5 P 52
B VG R th 2800, 25 O(h<h.) 153

- _A1-0) 4v+|h|
0= A(l,le)(% ‘hD [1+/1 \h|§’ v )

X (6) RIHHEAR S IR SWRCHEAY (LIAORARL) , ZAAI A 5 6 MFU
ESH (0., A, L. ©. aflln),

1.3 ##ERiIR

T VAL LIAO BEAY (SRR ) Rl A, AR SRR AN 498K 3 didis 2 (UN-
SODA) " ik B 1 256 > - HEAE A B 4ls 47 50 9k . UNSODA J& 3¢ [F 3 + 50 40 %
(USSL) F 1999 4F-5¢ i i) —A> skt e, eIl gE 17 D+ 2075 3 11 FhoAS 7] Joz b+ 5%
FIZKAMFRIEMIZRE . K IfE SR . EHOKY BUE . Pokidlk . APUR & & . &85 ek
A . UNSODA Bl i T A4, i 45 B B b oy SRR G —, A M4
FIREATA BRSSP (50~2000 um) . #pkE (2~50 pm) FIZEERL (0~2 um) T, N
T vE AR IX A ), A ORI Bk A2 R AR K AR AY (Modified Logistic Growth Model,
MLGM) fliTH3& SFobi e oA i 4, AR BSE — 0 J0R 4 B0 8cde , AR b0 1) + 498 o
M, MLGM BRI ek =0 =

- | (7)
1 +aexp(-=bD°)

A WX TR HAR DR BRI H S (%) a. bRl NIAMZIRIRSE. E 1
4 UNSODA (4 [ 11 4650 5 FEAC Y BEVRIAR 40 A7 th e T 25 58, ] DLI0MAE 5 S
WA AR Ao a4 256 AN REA G T

HEAT M0 . RBRE RN 0957~ BT e
0.999, FKHIF| I MLGM AL L ek K 1004 R=0.996
AN AT BT, %190 T 256 & s0.
AR BRI B (SAND) | Bk & | FmE
(SILT). ki (CLAY). AHLE (OM) & mﬁ i
FAAE (BD) MSHIHE. =
14 St A% B 204
AN 43 BRI VG BB LIAO KR o N S .
3 256 A REA ) K BRI TR e A S~ N

B 1, RIGEABI, BN
B N 3 =X e —”_;I:. \“\I/\/\\ A/J: %

Levenberg-Marquardt 735, AR ERH b o R - ’ . M .

b 2 R T - S Fig. 1 Prediction of the cumulative particle size distribution

{j%/"\E/%R& (R) F¥JMRiR%E (RMSE) it curve by the modified logical growth model
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®1 FTE256 N T HAEREBLMER

Table 1 Basic physical and chemical properties of 256 soil samples

Jpis:iA FEAEUA SAND/% SILT/% CLAY /% OM/% BD/(g/cm’)
b+ 43 91.51+2.91 5.6542.87 2.84+1.57 0.59+0.71 1.53+0.10
b1 26 83.50+2.77 10.29+3.54 6.2142.23 1.12+1.01 1.46+0.15
st 38 62.59+6.82 26.68+7.53 10.73+4.16 1.17+0.78 1.50+0.13
b+ 4 3.78+1.18 86.85+3.32 9.38+2.19 0.74+0.38 1.44+0.08
b+ 68 17.55+10.23 66.05+8.92 16.40+5.25 1.15+1.51 1.45+0.15
et 41 41.44+6.32 38.58+5.33 19.98+4.58 2.23+1.90 1.29+0.24
WA+ 6 54.43+6.13 21.02+4.15 24.55+3.33 0.97+0.81 1.45+0.11
LTS 14 8.48+5.54 57.35+6.43 34.17+4.86 3.17+3.06 1.33+0.30
Wb 1 4 8.08+4.65 44.53+3.63 47.40+7.03 6.29+5.52 1.26+0.17
L 12 15.74+10.26 32.38+6.47 51.88+6.87 3.06+2.08 1.18+0.27
Bt 256 47.10+£31.21 36.88+24.29 16.02+12.66 1.50+1.85 1.434+0.20

I BERMEY, FIEl; SAND. SILT. CLAY. OMFIBDZ:BINRMRL . ik, Bk, WL &Mz E,

FiLR AV

(8)

(9)

Kb OFEINE; POSTIINE; O, ASEIMERIAME ;s NI T N AR R
HEI 1 H RMSE B8], 2 IR ) S0 AR R

>R Pearson 75775 73 Mt LIAO R R 240 5 + SEREAE 50 22 [A] A2 PEAR G, JFFIHTIZ
A INH 7 AR TN LIAO RS S 401 PTFs 3225 11 IH 2 ff i 9 e sl 3 A LA 7258 25 [B) A
HAKH A E B R B —FhGETT Tk, BARSAUNTT

K
Y:a0+2aka (10)
k=1

A YREZR; X&HEDAZE; a, a, a, -, e NIEHREG k2 A2 RN 24
i FHZ A AR, [ AR RG] B E RN L Sig. 7<0.05 , # Sig.7=0.1, MM 7
HIGIBR" ., Ak, 25 2R B BEE B IE 7 VA Al PTFs e, RIVKE T 256 44
ARG R 2 S EREA (128 MFEA) BIFHE, B XS FEITZ A RIRT, IPk
BETHRFEMENPTFs H T —FHENSHHN, &R R PFAh PTEs (85 B
FasE e,

K0 1stOpt V 1.5 BAEHEATAELR IS . SPSS V 17.0 SR AE AT AH SR 4347 F15% A (1]
JA434 . Origin V 9.0 4% #E4T SWRC S5 T3 {8 % Lo B4 il & 20 #r o
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2 ZERHT

2.1 VGHEEIFI LIAO A IS 1B E L&

T VG ELL T LIAO BL7 1 K R e th A 45 R W3R 20 X VG LR, AN
] o 3L AR B S AR 2ZE S, 0. 0. ol n BIEAALTE 2351 0.387~
0.543 cm’/em®’. 0.015~0.088 cm’/cm’, 0.0044~0.0936 cm™ F11.105~2.675., Z%00.567% it
FARAEAE R BR i, BN bR, 0, 2B Wi R, Oy HIERKRE I bEE
BORL T B A TR 5 SH00, N ol 5T b Y AR A D0 AT SR B R M AR A o
ACARARS , S8 n BAE TTHLAS 41 5 0 20 N a3, R OZ S8 E T SWRC
FYAREEE BRI 228 AR B A, 8 o A P S S R O K it i A8 4k
Wi B o b - SR, DR () m (EEER . DN R RN RMSE KT, VG ELBIXT AT 256
MFEA SWRCHLA I RIIE ] 0.986, Frifi240.016, RMSEXIE 4 0.0096 cm’/em®, FrifE
#£40.0061 cm’/em®, R VG AR SWRC HA AT IHLEBE T

XTF LIAOAAL, [FIFEEZIURFE i IS HZ M2 R HBK, 0. A, 4.t ofn¥MH

F2 ET VGHEEIF LIAO R T 15K 0 451E B 20 & 45 R 3Ttk

Table 2 Comparison of the measured and fitted soil water retention curves based on VG and LIAO models

Tt
TR Wi DIRE WOR Wk Hit
: -t b+ aEL Bt % . o
G T T T
vG 6/ 0.387+ 0426+ 0403+ 0400+ 0417+ 0467+ 0.445+ 0.487+ 0.522+ 0.543+ 0.430+
FELIRY (cm‘/cm") 0.046 0.068 0.055 0.030 0.057 0.090 0.032 0.122 0.059 0.080 0.078
o,/ 0.063+ 0.068+ 0.035+£ 0.021+ 0.015= 0.036= 0.064= 0.059+ 0.088+ 0.051+ 0.041+

(cm’/em’)  0.039  0.042 0.046  0.042 0.034 0.062 0.099 0.073 0.102 0.077 0.054
p 0.0341 0.0491 0.0307 0.0044 0.0212 0.0605 0.0859 0.0365 0.0231 0.0936 0.0394
+0.0312 +0.0491 +0.0316 +0.0014 +0.0286 +0.1195 +0.0772 +0.0292 +0.0366 +0.1596 +0.0683

2,675+ 2.032+ 1.444+ 1.546+ 1.263+ 1.210+ 1316+ 1.443+ 1.134+ 1.105+ 1.603+
0.881 0.626 0486 0383 0.162 0.163 0339 0.566 0.085 0.041 0.723
0.994+ 0991+ 0989+ 0978+ 0981+ 0.987+ 0.985+ 0.978+ 0.984+ 0.978+ 0.986+
0.007 0.011 0.012 0.011 0.019 0.014 0.014 0.030 0.018 0.020 0.016
RMSE/  0.0080+ 0.0100+ 0.0091+ 0.0170+ 0.0117+ 0.0086= 0.0094+ 0.0087+ 0.0053+ 0.0084+ 0.0096+
(cm’/em’)  0.0037  0.0056 0.0050 0.0057 0.0077 0.0061 0.0059 0.0063 0.0015 0.0040 0.0061

LIAO 6/ 0.382+ 0.418+ 0.405+= 0.421= 0.440+ 0.468+ 0.440+ 0.493+ 0.529+ 0.549+ 0.437+
iRl (cm’em’)  0.045  0.066  0.065 0.045 0.063 0.093 0.046 0.120 0.053  0.078  0.081
0.1513+ 0.2511+ 0.5444+ 0.7502+ 0.4809+ 0.2445+ 0.3333+ 0.2196+ 0.4556+ 0.1930+ 0.3463+
0.2965 0.3570 0.4425 0.4997 0.4327 0.3493 0.4654 0.3546 0.5242 0.3518 0.4127
0.0626+ 0.0390+ 0.0042+ 0.0002+ 0.0066+ 0.0184+ 0.0038+ 0.0158+ 0.0003+ 0.0016+ 0.0208+
0.0836 0.0727 0.0158 0.0001 0.0301 0.0546 0.0058 0.0531 0.0004 0.0023 0.0549
-0.417+ -0.581+ -0.965+ -1.064+ —0.872+ —0.606+ —0.759+ —0.601= —0.771+ —0.412+ —0.700+
0.454 0496 0467 0391 0485 0450 0450 0496 0.460 0.468  0.505
0.0596+ 0.0760+ 0.3064+ 0.2351+ 0.3954+ 0.1444+ 0.2202+ 0.1976+ 0.2975+ 0.2490+ 0.2273+
0.1553  0.1560 0.4127 0.2488 0.4281 0.2064 0.3832 0.2907 0.4709 0.2957 0.3420
3361+ 2823+ 2.162+ 2387+ 1.956+ 1.846+ 2.569+ 3.147+ 1.294+ 3.089+ 2.422+
1.156 1244 1949 2349 1934 1.141 2219 3.197 0347 2719 1.863
0997+ 0.996+ 0.996+ 0.987= 0.995+ 0.998+ 0.999+ 0.990+ 0.998+ 0.997+ 0.996+
0.003  0.006 0.006 0.009 0.005 0.004 0.001 0.015 0.003 0.004 0.006
RMSE/  0.0058+ 0.0065+ 0.0054+ 0.0127+ 0.0061+ 0.0034+ 0.0028+ 0.0053+ 0.0022+ 0.0035+ 0.0053+
(cm’/em’)  0.0030  0.0041 0.0041 0.0062 0.0042 0.0029 0.0026 0.0037 0.0017 0.0027 0.0039

R

A

Acm

a/cm™

Rz
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ASALIE 358 0.382~0.549 cm/em®, 0.1513~0.7502, 0.0002~0.0626 cm, —1.064~-0.412,
0.0596~0.3954 cm™' 1 1.294~3.361, M R*F1 RMSE K& , LIAO BB} fr & 256 P HEA
SWRC L5 1) R*HI{H H9 0.996, #rifE2E 4 0.006, RMSE ¥ 4 0.0053 cm’/em’®, HrifE2E Ky
0.0039 cm’/em’, FKHILIAO IR SWRC HAR = LA K, RMSE K VG R BIRE{IRZY)
45%, BEMTEG VGERL, MWK 2WrlLIAH, LIAORERITN A4 A A i SWRC 5
SEME M)A A, AR T (IR J7KSk) Y VG LA SWRC Tl H 39488 K 9 I
2=, JUHXFHR - Cineb E D ) W22 U IR, Ak, BIESTIA B
YT 3, LIAOBTRIZEMRN S (B fiksk) JE R A R th 247+ VG AR,
2.2 LIAOEE S 5 HIEEARM RMNEXES T

TR TN LIAO BB S 4L () PTFs, 1 /G 2% LIAO BB S8 5 + LA M i 2 [1]
i) Pearson ZEVEFHSCPEIEAT 00T (F3). WTLIAE N, 0.5 ki, Fk, AHURS
MAEH RN B E (P<0.01) MM, Hip S5k a2 fme, 5HA=F%
TR IEASCHRIE . 0. 55 E M e, X ] BRI N R AR KR o
T B FLBRE RN, MLBRE S0/ 8UE R EE A . S84 SRR B I TR e
(P<0.01). 5HpkL (P<0.01) FIZAE (P<0.05) 2 RBEMIFFL, SEAS5ER. BRI
FRi 2N EE (P<0.01) AYFSCH:, MSAPRMAREERE (P<0.05) MMM, X
FEUNARAE H A ORI AR, 5 B K/ N B U . S8, aflln 3580044
Ktk (P<0.01) fehf, Hopofiin SRR GAMC, oS5 RIEME, RAMVENTE S
WL FIRL LI P A A R B AN T R 1 A D
2.3 Tl LIAO #RE S i) PTFs #93 K 1Tk

BT LIAO MBI S0 5 + e SR M Il 2 [ AR C M A 45 5, R0 LAt T
T LIAO BT S0 PTFs (F4), T 2400, PTFs fy A B G ds kb . Zhki . Al
JE A, MIE AR R 0.65, UiHREUE AR RESEL0, B8 1 65%. TZEA4 1)
PTFs kit A4St UG WP AR, [MIH T FRRES MBS A A BT 1 31%, TS50, «
Flaf PTFs $i NS4 bk . Bhkr . AL S M, WIE 5 B 0l Re s R el
RARSENY 32% . 32%F135%., TS n () PTFs B A8 & ki . Bk Fa DL & &,
MlH RS R DR T 1 42%, AT UL, BPRIGRZBA B AIE B, S EIRA
W LIAO BRI S fE AR &, X AT g5 — Pk 4 iz [l i) 2 L A G, &
R, PTFs X S80S sy, Hak Rn, XFA. AL oo 0K BEAH Y, X
HUAEMFR A —3 e, Wosten 25" F R 885045 % HYPRES 1777 4~ +3
FITE G 5521 4K Syt R, R EE T BN VG RIS B PTFs, & BLPTFs Xf6, (R=
0.76) HYTRIMNKS EE B 25 Ta (R=0.20) Fln (R=0.54), FEJFHIETafllnIFAEEIH
TIPS, TESBAUG R ol AT E PERRY . AL, SUAEMESEAHLE, A SCH
1) PTFs P AS BE &AL T Wosten %5, Vereecken 45| Rajkaia %5 *"#4 #:f)) PTFs, T fg
P JEFRZEOCR AT SAAE S T LIAO BRI S8, AWFoE R, HIEFLIRE | ks i |
fh2p bl L g bE L B RS I AR A0t - K S P P A ARSI, 2RI
B2 AR W 2B T PTEs W18, 2345 PTFs o K B8 Z AN P o

AR S — 20 R FOWAE LB UE T 8 PTFs B AT 5k, A Ar g SRR s s, nTLAE
TR FEMER PTFs 1Y RJE FLAHGE N, H 53T 284 2 (%) PTFs 1A B AH
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Fig. 2 Comparison between the measured and fitted water retention curves of different textural soils
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®3 LIAORESH S T 4R Pearson 1K 51T

Table 3 Pearson correlation analysis between LIAO model parameters and soil properties

SAND SILT CLAY oM BD
0. -0.366" 0.213" 0.495™ 0.596™ -0.783"
A -0.193" 0.550" -0.085 -0.055 0.128°
0.320" -0.594" -0.226" -0.129° 0.138°
T 0.215™ -0.582" 0.111° 0.137° -0.126
a -0.285" 0.568” 0.122° -0.121 0.128"
n 0.194™ -0.627" 0.143° 0.133° -0.036

W L T ERTE0.05, 0.01 K (UM) | RBIEAL,

F4 T LIAO A SHH L iRk m Mg E

Table 4 Development of pedotransfer functions for predicting LIAO model parameters

24 [R5 e r
0, 0.8037+0.0002%SILT+0.0010xCLAY+0.0019xOM-0.2760xBD 0.65
A -0.3155+0.0046xSILT+0.3442xBD 0.31
A 0.0363-0.0006xSILT-0.0005xCLAY-0.0090xOM+0.0098xBD 0.32
T -0.1370-0.0068xSILT+0.0034xCLAY+0.0011xOM~-0.2576xBD 0.32
a -0.2293+0.0045xSILT+0.0013xCLAY-0.0101xOM+0.1988xBD 0.35
n 2.9585-0.0183%SILT+0.0017xCLAY+0.0746xOM 0.42

RS FTETRFEGREABHINZ LEIELER

Table 5 Double cross-validation of pedotransfer functions for LIAO model parameters

S TH CErEe R
22 1 0.8374+0.0001 xSILT+0.0019xCLAY+0.0003xOM-0.2994xBD 0.59
2 0.7956+0.0002xSILT-+0.0009xCLAY+0.0026xOM-0.2680xBD 0.67
A 1 —0.2813+0.0054xSILT+0.3316xBD 0.38
2 —0.2957+0.0068xSILT+0.2246xBD 0.26
A 1 0.0634-0.0005%SILT-0.0018xCLAY-0.0140xOM+0.0047xBD 0.30
2 0.0097-0.0003xSILT-0.0004xCLAY-0.0007xOM+0.0162xBD 0.33
T 1 0.1108-0.0071xSILT+0.0054xCLAY+0.0310xOM-0.3168xBD 0.29
2 0.2401-0.0069%SILT+0.0012xCLAY+0.0217xOM-0.1424xBD 0.35
o 1 —-0.6165+0.0037xSILT+0.0106xCLAY-0.0388xOM+0.4029xBD 0.33
2 —-0.0367+0.0054xSILT+0.0016xCLAY-0.0225xOM+0.0266xBD 0.36
n 1 3.3052-0.0203%SILT+0.0386xCLAY+0.0472xOM 0.37
2 1.5553-0.0026<SILT+0.0123xCLAY+0.1710xOM 0.49

e THEUMTE2 80T 1284 HHEREA,
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o

3.1 &ig
(1) fE5:H VGBI R A 256 MEA SWRC #0086 19 R*2{i 4 0.986, RMSE Y{H Ky
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00096 em/em’, 1 LIAO BT 1Y R*HAI{E 4 0.996, RMSE ¥I{H 4 0.0053 cm/em’, #22 VG

PEAIR ZERRAR L 45%, Foor I LIAO B g i T4 n) VG IR, fEEW S (IKE S
K3k) FEF VGRS SWRC Fil 25 5 tH IR i 22, X UESE T VG AR JE I R AE 7
K (1932 BIARFAIE .

(2) 0.5 AT SR B (P<0.01) AIFHEH:, Hrho, 525 8 4 MEAR e
(r=-0.783, P<0.01) i, HARSEE A s 230 A [RIFE B AR DG, Horp
SRR A SRR B i e, HUOMRDRL, 53k . A HLUTURIZS 5 A e85

(3) FEER PTFs g A B i 2Rk hn . Zhk, AP S R, e 15 MR
FELIAORRAIZELO, . A, 4. . aFln B EF165%. 31%. 32%. 32%. 35%F142%, if
— A5 SR I AE S UE T 2 PTFs (1) T SE ﬁfmﬁﬂE%%%ﬁ@Eﬁ PTFs i R* L30T,
H 55T 25 4 21 PTFs Tl A% i $Héu XTI PTFs Heickese, MIFHA S 4k
BB - 3 AC I S FUN LIAO M RIS U T 15
3.2 i

VG EIRIE AW P AR 2 T RSN A, (RS 13 S mh A A — 2 i R B
B E R BT HICHE SRR IEOK i8 s E . FEARSCIAFSE H, FRATT3E o 3358 i Bl
ST UE T X — 8. DA3332°b 4R, ARl Wang SR SE, B0/ A AE LR -
95 em, YFIH VGELRITRIN KR S OER (h<-95 cm), 3332°#P+ ) SWRC Hi L T 4%
KRz (Kl2a), i LIAO BRI FNAE -5 Se U E N A —8 . X semiiBl, LIAO
TS 3 S bk VG R 0,3 — PSS, i g | AR S8 B R SLR A
WK IZ S 3 K B R A, AR T TR 4 R SWRC I TR BE f1 o 24
SR, R AR, '?%%EI’JVGE*F”*H% LIAO BRI FRIR U i 2 — 2k, AR
PEMSHLTE L, XWTRESSFEAESEIA TR HA T R, s
(T Sy (I Llaoémﬁﬁéﬁ;ﬁifi PEAYHT, % PRSH00, FANT SWRC T 45 5 1y 5%
WA, DRI A e S By FH LIAO AR, f R AT R 58 B A0, FAME, LA/ R
PIA S EEE, EREIIL, 5 VG, LIAO MR [A] A Bl + 3 B4 K FiE
[ 7K 32 77 AT EAT AR L
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Evaluation of soil water retention curve model from saturation to
oven-dryness and development of pedotransfer functions for
predicting model parameters

AN Le-sheng, ZHAO Kuan, LI Ming
(Department of Environmental Science, Anqing Normal University, Anqing 246133, Anhui, China)

Abstract: Capillary water and film water are two important forms of soil water. In humid and
semi-humid areas, capillary water is the water that moves quickly and is easily absorbed and
utilized by plants. However, in arid and semi-arid areas, film water becomes the key factor
limiting soil and water conservation and vegetation growth, and nutrient migration and
utilization in soil due to the low soil water content. Soil water characteristic curve (SWRC) is
an important soil hydraulic property, which represents the functional relationship between soil
water content and pressure head, and is an essential parameter of the soil water movement
model. Therefore, a model is urgently needed to describe the SWRC with consideration of the
characteristics of capillary water and film water simultaneously. Recently, LIAO model has
been proposed to represent the SWRC due to both capillary water and film water. However, this
model has not been systematically evaluated. In this study, a total of 256 soil samples from
coarse- to fine- textured were selected from unsaturated soil hydraulic property database
(UNSODA). These samples were then applied to evaluate the soil water retention curve model
from saturation to oven- dryness (LIAO model). Finally, pedotransfer functions (PTFs) for
predicting LIAO model parameters were developed and validated. The results showed that: (1)
Compared with the classic van Genuchten model which can only describe soil water retention
characteristics due to capillary flow, LIAO model can better predict water retention curves for
different textured soils with the decrease in root mean squared error by 45%. (2) LIAO model
parameters were found to have different degrees of correlation with basic soil properties such as
sand, silt, clay, organic matter contents and bulk density. 6, had the strongest correlation (r=—
0.783, P<0.01) with bulk density, while other parameters had the strongest correlation with silt.
(3) Stepwise regression based- PTFs can explain 31%-65% of the variance in LIAO model
parameters. The highest accuracy was found for .. The signs of the regression coefficients and
the determination coefficients were stable by the double cross-validation method. The results
provided supports for soil water movement simulation at regional scale, especially in arid and
semi-arid environments.

Keywords: pedotransfer functions; from saturation to oven- dryness; water retention curve;

stepwise regression



