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Study on Pedotransfer Function of Saturated Hydraulic Conductivity of Purple Soil in

Northeast Chongqing
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Sichuan 646000, China)

Abstract: Soil samples of different layers were collected from 45 typical fields of purple soil in the 7 districts and counties of
northeast Chonging, the physicochemical properties and saturated hydraulic conductivity (K;) of the samples were measured, and
the corresponding pedotransfer function of K were setup by using Microsoft Excel 2013 and Matlab 2015b software. The results
showed: 1) K varied from 0.16 to 195.68 cm/d, indicating a wide range, a large spatial variation coefficient and a strong
variability. K, decreased gradually with the increase of soil depth. 2) K had significant exponential correlation with SOM and
significant quadratic correlation with saturated water content, but did not correlated with soil bulk density and particle
composition. 3) The established multiple nonlinear regression models had high accuracy, and could predict well K, with high
accuracies, thus could be used to predict K of purple soil in northeast Chongging.

Key words: Purple soil; Saturated hydraulic conductivity; Pedotransfer function; Multivariate nonlinear regression
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Table 1  Statistics of physiochemical properties of purple soils in different layers in the study area

At T2 FHIME SEON] R/MA HhE e 2% 5 5 R AL
K, (cm/d) L, 37.86 195.68 0.37 11.96 52.45 1.39
L, 14.11 0.16 5.13 19.28 1.37
Ls 7.63 0.17 3.07 11.47 1.50
AHLF (g/kg) L 30.03 21.01 30.30 0.44 0.14
L, 28.05 19.06 28.34 0.43 0.15
L; 26.13 14.46 26.70 0.44 0.17
25 H (g/em’) L, 1.24 1.12 1.24 0.08 0.07
L, 1.30 1.16 1.31 0.07 0.05
Ls 133 1.17 1.33 0.06 0.05
MKk (g/kg) L 432.52 546.86 331.86 429.09 5.62 0.13
L, 395.57 483.97 321.94 386.53 4.13 0.10
L; 374.09 474.36 308.23 368.91 3.74 0.10
ki (g/kg) L, 304.93 704.29 92.00 291.40 14.07 0.46
L, 313.66 562.56 100.10 307.05 11.83 0.38
Ls 319.03 559.55 70.67 310.01 12.76 0.40
BB (g/kg) L, 477.64 819.29 198.11 470.08 13.58 0.28
L, 473.84 812.40 269.15 456.29 12.63 0.27
L; 478.13 807.60 259.26 460.39 13.51 0.28
Fhki(g/kg) L, 217.42 462.97 67.67 226.11 9.68 0.45
L, 212.50 449.00 66.10 205.90 8.98 0.42
Ls 202.84 455.71 61.20 184.75 9.06 0.45

Ly Ly L iR£ 0~ 10, 10~20, 20 ~30 cm H3EHE, T,

BIFCHE L. 4+ 2 K 5B 2 8] A AH 43
B ioR@& 2): OF L2 K SHIURSEYTE
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HAFZIBAK
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Table 2 Correlation coefficients among soil K and physiochemical

properties
T2 HHE FE O WREKE BB OBPR Bk
L, 071" -0.26 0.317 -0.15 027 -0.16
L, 072" -0.29 0.49" 0.18 -0.03 —0.19
L; 0.70"  -0.28 0.26 0.28 -0.07 -0.30"

"o o, R ELE P<0.05. P<0.01 K5 G,
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Fig. 1 Change curves of soil K, with physiochemical properties
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Table 3 Parameter test of multiple nonlinear PTFs models of soil K

+2 A FH Foos T, T, T, T, Ts T, fo.025 R
L, I 17.42 2.84 6.78 0.95 -0.90 2.02 0.60
i} 12.85 2.61 6.71 0.36 039  —0.51 2.02 0.60
11 18.07 2.45 8.58 2.48 —2.40 -3.14 2.33 2.02 0.73
v 14.78 2.34 8.46 0.67 -0.70  -0.53 -2.89 2.05 2.02 0.73
L, I 37.90 2.84 8.07 221 2.39 2.02 0.76
I 28.32 2.61 6.97 -1.48 1.83 0.82 2.02 0.77
11 33.35 2.45 9.60 ~1.65 1.87 —0.38 —0.49 2.02 0.83
v 2791 2.34 8.41 -0.95 132 0.97 042 —0.45 2.02 0.84
Ls I 36.59 2.84 9.77 -2.06 0.88 2.02 0.76
il 24.41 2.45 9.83 238 225 2.85 -2.79 2.02 0.79
111 28.60 2.61 9.83 ~1.69 0.54 -1.37 2.02 0.77
v 20.36 2.34 9.79 -2.29 1.21 -0.90 1.80 -1.82 2.02 0.79

E: T~ T 0lFon B R EmMEZ AR S OM., HRIEKE G, MMEKE(G). AEBD, FALE R Cl. FkiE it CIPAY ¢

B EA A RN IZA T A

55 11 ZAERIR)Z 138 K, Zo0AEZeE PTFs 8, H
HIHE R* 1% 0.73, HARMIBHLE 4.

10 ~20 cm )2, 4 FPERIAY FAE WK T 45 A X
N Foos, BLAH 4 MBIRIEIEAT B M (3R 3). J34b,
MHAZERHGH ¢t (EKE, 5 KA s
FOKV ) A HILT S BRI R S K Y ¢ R A
S TAGNKT tooos, MHA 3 HABAISHL, WA+
HEAPLR F st 1o kg, Hor e A B
SR AL A, BRI AR O . BRING
TR, BVEICARSC R R Fefif . WO
L 41ER 2 L3 K ZotAE4 M PTFs iR, LAY
SR 4.

20~30cm )23, 4 PRI FEYR T4 A
XL Foos, VEHIREARIETEA W EMGR 3). WA
HUALAER EKE, 56 14, FhR SRR 250k
Wt R B I 4145 - HERA I T A AR R ZR R ¢ [
WRTFXR to.005, P REGRR) WK, 465 10
41, IV 431G A PR AR R EGE T ¢ K
By, P, FRAEHCGE 1M NIRE T3 K, 2otk
2Pk PTFs Ay, HAAISHLE 4.

A58 53 A7 AT A AT A6 TR AR A AR i
MR, RENSERRIRAH, B RN E A
AT 3 KGEmAR, X5 K5 HHEAER
FHOCPEMR Y 73 B 25 5 — 3

x4 TIE KWETIEEMEERBERSHE

Table 4 Parameters of multiple nonlinear transfer function models of soil Kj

Tz Co A BB ioRie TR K 6 Fkigit el Fokig it cp
C K 6,Cy G Cs Cs
L, —448.35 4.37 20.34 -0.22 -5.69 0.09
L, 283.10 1.64 -16.36 0.22
L; -146.71 1.35 -0.85 0.01 7.57 -0.10
Rk 4 PRBEBRISERA AR, NELZEW 20 ~ 30 cm:

T3 K, Z 0L PTFs AL 4350 K
0~10cm:
K, =-448.35+4.37exp(OM) +20.340, —

K, =—146.71+1.35exp(OM) —0.850, +
0.0162 +7.57C1-0.10CI* (R* = 0.79)
242 BRRIEUE TR RGIE 0 B 4

Q)

@

0.226; ~5.69C1+0.09CF*(R* = 0.73) R BEHLIE R 3 AVEOR  HEIC PSS A R
10~20 cm: BORL, BUAS RRY K, RERIHIIE . S
K, =283.10+1.64exp(OM) ~16.360, + ) ABHMBERE 5. WK 5 LA, £12 K

0.2202(R* =0.76)

22 oAk 2t PTFs AU A WN{EL S S(EAR S, A
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Table 5 Validation of multiple nonlinear PTFs models of soil K

5 H FHLIT TRk Bk K,
(g/kg) (g/kg) (g/kg) S E (em/d) T (cm/d) HXH R 2 (%)

L, 38.40 511.29 356.74 141.38 131.34 -7.10
37.40 357.94 167.46 114.51 112.44 -1.81
35.50 378.79 121.65 96.41 103.81 7.68

L, 32.80 352.57 159.07 24.61 23.96 -2.66
33.77 363.38 184.26 29.71 27.80 -6.41
37.25 463.97 365.70 69.90 66.67 —4.63

L; 33.53 368.91 174.45 29.83 27.46 -7.96
28.60 371.54 73.10 17.29 18.91 9.36
29.48 422.64 176.08 13.66 14.11 3.28

3 ZE'L/Q saturated hydraulic conductivity[J]. Ain Shams Enginee-

D) EHE KR R R, RE KA
LT RITE 0.37 ~ 195.68 cm/d, HZZEALTEFIE 0.16 ~
76.52 em/d, TRIZZEATEFEITE 0.17 ~ 45.26 cm/d, ZE 5
ZBUr BN 1.37, 1.39 Fi1 1.50, HA &5 1 28 (8] 748
Sk

2) 13 K ZABAMTE AR, 580
DL i RASEORBOC R , AR R SRS K
HAERZE A2 R HErh 2 B RO R IR
JZ2 SRR SR 5 5 b R A T b B R
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3) AR S H i ST R E L 2R E
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R*¥5120 073, 076, 0.79, iz FHH:SK B Fm (e 5
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