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Effect of topographic attributes on soil texture class variations at a watershed scale: A case study of a basin in
Pengshui County of Chongqing, China

MA Ran"’, LIU Hong-bhin"", WU Wei*’

(1.College of Resources and Environment, Southwest University, Chongqing 400716, China; 2.College of Computer and Information Sci-
ence, Southwest University, Chongqing 400716, China; 3.Chongqing Key Laboratory of Digital Agriculture, Chongqing 400716, China)
Abstract: A total of 1165 samples were collected from the topsoil at a depth of 20 ¢m to explore the effect of soil material and topography
on the variation of soil texture classification over a basin of Pengshui in Chongqing, southwest China. Classification and regression tree
(CART) method was applied to class the soil texture based on parent materials and terrain indicators (elevation, slope, slope height, slope
length, flow accumulation, SAGA topographical wetness index, flow path length, vector ruggedness, measure multi-resolution index of val-
ley bottom flatness, multi—resolution index of the ridge top flatness, diffuse insolation, wind effect, wind exposition index ). The major influ-
encing factors on soil texture class variability were investigated by the CART model. The results showed that : Parent material and topo-
graphic factors both had important effects on soil texture class variations, the factors with higher relative importance were parent material
(PAR)>wind effect(WindEff) >SAGA topographic wetness index (SAGATWI); The relative importance of terrain attributes to soil texture
class variations varied with parent materials, wind effect (WindEff) and diffuse insolation ( Diffuselns) were the most essential variables for
the Ordovician and the Silurian. The CART model produced a good accuracy with 86.3% (P<0.05) for the watershed. The results could pro-
vide a scientific basis for the rational planning and management of soil utilization in this area.
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Figure 2 Map of sample locations of the study region
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Table 1 Terrain attributes used in this study

N?mﬁis fifiak Describing Z;H%?F
Ele 4% (Elevation) 5.396
Slp Y (Slope) 3.646
SIpH 75 (Slope Height) 1.818

SlpLen P (Slope Length ) 1.159

FlowAce JCIE EFL (Flow accumulation) 1.101
SAGATWI IR F5 5 (SAGA topographical 2.193
wetness index)

FlowPL &K (Flow path length) 1.311

VRM J A HLRE BE R (Vector ruggedness measure ) 1.877
MRVBF IR 28438 50 (Multi-resolution index of 1.502

valley bottom flatness)

MRRTF TP HH 2554550 (Multi-resolution index of the 1.109
ridge top flatness )

Diffuselns 12 5148 55 ( Diffuse insolation) 3.901
WindEff AL (Wind effect) 1.882
WindExp k8% (Wind exposition index) 5.272
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Table 2 Statistics for soil texture class
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5, &A= BT Parent material &t
Soil texture JAFH % Ordovician B & Silurian Total
37 Loam 34 0 34
P )i Sand 474 417 891
FJT Clay 238 5 240
4t Total 746 419 1165
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Table 3 Mean differences in terrain parameters for different parent materials and soil texture class
KT 1 BE 5 Parent material -1 2T Soil texture class
Terrain parameters PR 2 Ordovician & & Silurian Z )5 Clay HEF Loam b i Sand
T3 Ele 745.73+125.94a 741.20+133.47a 729.85+126.87h 843.65+161.03a 744.14+162.22h
B Slp 15.96+8.33b 19.95+8.45a 17.55+8.77a 18.0628.30a 17.338.56a
W5 SlpH 43.70+43.77a 41.02+36.33a 52.48+60.47a 43.51+28.60ab 40.08+34.36b
Wi SlpLen 168.28+174.24b 201.29+249.73a 175.29+184.26a 114.42+122.55a 184.96+214.97a
LT FlowAce 284 075.41x 92 778.32+ 187 228.65=+ 17 656.64+ 230 369.44+
195 794.18a 20 062.42h 169 229.00a 12 351.13a 152 858.98a
TR HE 5 SAGATW 4.62+1.41a 431x1.32b 4.50+1.35a 3.95+0.73b 4.53+1.41a
A E FlowPL 878.94+507.29a 769.05+156.60b 970.65+546.24a 727.05+639.62b 808.14+463 .84ab
JR MR BE 5 VRM 0.03+0.03a 0.03+0.04h 0.04+0.04a 0.02+0.02b 0.03+0.03b
B HER AR 8 MRVBF 0.10+0.26a 0.06+0.21h 0.09+0.26a 0.0320.12a 0.08+0.24a
H DI ERA 45 B MRRTF 0.05+0.18a 0.01+0.09h 0.03+0.15a 0.06=0.18a 0.04+0.16a
18 5145 44 Diffuselns 1.08+0.03a 1.07+0.03h 1.08+0.03a 1.0620.03b 1.0820.03a
RBSE Wind Eff 0.9620.13b 1.0420.15a 0.9120.12b 1.0320.15a 1.01£0.14a
Rl FE$ Wind Exp 0.9620.09a 0.95+0.09a 0.97+0.09ab 0.9920.09a 0.95+0.08b

TE - [l i B BB 2 B AN ) P RS A7 AR B 25 5 (P<0.05)

Note: Different letters in the same line indicate significant difference for different parent materials or soil texure class (P<0.05).
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Figure 3 Relative importance of the variables of the watershed

scale on the variation of soil texture type

2 AL R A B RN A B AR A B TR 5 e 3 I
Mooy R EE LT, R R BT, B
JRBEONE 14D 35 W e Sy 825 A0 , W AR L 1 S50 4 B R %
o 5 000 XoF - 9 b A3 AR A — i S, A X
PEH KT 60%. % T i B Z B3 T A A 1 o b
O3 YR —E RS A B R 46.8% , T 4F
PG V- 25 B 5 B5ORT I A 1 A X EE M S ) 3%, 5%
M AR5 /0N He A e PR 7 ) HA A 5
24 BEREIBEMSRMER

W - T I b IS TR A Sy DR AR S i B ST 20
13 HIE IR A0 B A8 i, B8 CART #9581 f
T A AR 4.2, IR A SCR R A i
— 283 —



RUEBESMEZIR-FE3605-F3H

FE SPSS 20.0 A4 b b PRI AR 18 F1 [ AR A8 R A
AT 2] AR BN A R | BB R B A
RN R B RO BT AR I CART A5 fi B %6 4y
5K 86.3% . 82.3% F1 100% , It W R AKX CART
SERGINIE 6 Bt , AR b B R 43 A AR Y L B S
RIS A543 0 2 XU 7 i B A B 4 X S R T
(4488 AR G T R X F B A M 25 SR A — B, AT
JE IR T AN ) 7 AE R ok - 1 T b 2 R g 43 SR
3 itig

TEAMIFFE | B A T - 38 o b 2 AU AR S (g 52
TR R B 011 1/ w1 VAR Vv o ' 2
()53 28 FVRRAE T2 24k 7K T A% B 5 A 28 YA A
B B A — e AR R A R A T AN
2R 52w, e 5 4 bt % U] A 5C°, Campos

WindEff .
Ele ]
Diffuselns ]
VRM ]
SlpH ]
SAGATWI ]
WindExp ]
FlowPL ]
Slp ]
MRRTF ]
MRVBF ]
FlowAce ————
SlpLen —————1

FEXT E 2L Relative importance/%
E4 BERKTERTEMHEEFENEEY
Figure 4 Relative importance of the terrain parameters
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under the Silurian
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