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Fig.1 Location of the study area and the investigation points and validation points



- 62 - toOE

B A

2025 4F

2 HER T E

2.1 HHERIR

ARRAFFELE A 2 1 S PRI DL eI 10 TF8 4R, FF
JESME T F A R B AT, 7E 10 T
Ehn DEM £ 2 B A (7098 30 m) A3 ZS
(B85 2 (http: //www. gscloud. en/ ) $RA5, ThEHR 3
JEE ST R T R b T i RORT A% O o
Z B\ DEM B4 ArcGIS10. 7 3443887 114
PeAF, BIATHBORL R 28R+ e R
it B TR M 2 b SRR TR A
7 55 PR DA I 5 7 s e SR 8 TP 0 (https : // da-
ta. tpde. ac. cn/) IRAS A E w5 R
M 2 ARURRE 1, A 7 5 32 o 1) b [X - 49842 Tl i+
eV R AR5, A BY T oK AR R, b IE 735 A
1 160 > - 58 J5 B S0 A5 40 A 76 BF 9 X ) 2022—
2023 AFFF J 1 BF AR AR BRI, I 160 14+ 1R
SEDEHE T 90U, BAR SR R A S 1
2.2 HIEmALE

Xt ARG 2% 2 45 B as T AR 22 vk AT B T4

SRV TR 25 O, BA A TRl i B 1 49 H AL
PR VR AN EAE YA —FE o T R BUE b A A Bk
ARl HeME B AreGIS10. 7 H [ R B 4 9 ik Xt
VR E S HE AT 53 GRAE, PR P AR 22 9 R AT bR v
FEALBE , F8 bR 2 YA 1E [m) A6 ) A T,
PSR & 1= vk ol 1 S i I w3V | e s 5 Y
ot B S0 B G AT 3 RO, B Ja PR AT 4R AR
SR 7R Y 10 [ 1= 77 3£ D I/ W o W 7 R

1&[22723] .
IE s EA TR A
7, = (1)
' KXo = X ’
s E TR A X
Xmax - Xi
Zi ) Xmax _Xmin ’ (2)

Kb Z, N i N ERAREACS E; X, e A
JRARVRE ; X, R i DR R X, R
b/ IME.,

FE AR AR AR 4l 520 B B 10 5T XA [m] 28 2
T R S (I 2) , ARG S 4 R4
1, A ThRUEfLALHE

160 160
120} 120
5 5
Jﬁ( =
@: 80+ s 80
® iy
+H a0} H a0t
PP
LANF L L T

&R
(a) AT B T 44 4 M e

0
S S

R 28T
(b) ANIA] M A3 395

160

120

80

4358 )5 BE /om

40t

0
X X X o ek
A s
= RO\

b 2 &

X& N4
e et
(¢) AN 13RI 2 - e i

2 HRRAREBEMHTEEETFHE

Fig.2 Average value of soil thickness with different attributes in the study area
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Tab.2 Statistics of ¢ value for soil thickness spatial distribution factor detectors in Orogen Autonomous Banner
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Tab.3 Influence of interaction factors on the soil thickness in Orogen Autonomous Banner
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Spatial distribution characteristics and driving factors of soil thickness in
low — hilly areas: A case study of Orogen Autonomous Banner

, WANG Yongliang'*,

CHEN Guodong'?,

LI Yongchun'?,

DU Yuchunzi'?, GOU Pengfei'"?

(1. Hohhot General Survey of Natural Resources Center, China Geological Survey, Hohhot Inner Mongolia 010010, China;
2. Innovation Base for Water Resource Exploration and Eco — environmental Effects in the Dahethe Basin of the Yellow
River, Hohhot Inner Mongolia 010010, China; 3. Inner Mongolia Normal University, Hohhot Inner
Mongolia 010022, China;)

Abstract; Soil thickness is a fundamental soil characteristic that directly reflects soil development, and it is close-

ly related to soil fertility. It is also an important indicator to identify soil fertility. Taking Orogen Autonomous Ban-
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ner of Inner Mongolia as the study case, the authors in this paper selected 10 indicators closely related to soil
thickness. The principal component analysis of these data were conducted by SPSS 22.0 software, and soil thick-
ness digital mapping. method with the characteristic of low cost, rapid acquirability and high precision was probed
by ArcGIS 10.7 and GeoDetector. Besides, driving factors of the spatial variation of soil thickness was analyzed.
The study reveals that soil thickness in Orogen Autonomous Banner is distributed thinly in the northwest and thick-
ly in the southeast, and the accuracy verification results of the confusion matrix indicates a total accuracy of
74.32% and the kappa coefficient of 0. 744, indicating a high level of agreement with the actual situation. The
single — factor detection results show that the soil type and the driving factor of soil — forming matrix significantly
influence the spatial distribution variability of local soil thickness. The results of the interacting factor detection
show that the ¢ — value (0.58) of the terrain humidity index N runoff intensity coefficient is larger than the q -
value (0.47) of the terrain humidity index + runoff intensity coefficient, indicating a non — linearly enhance-
ment. And the other factors show two — factor enhancement. This suggests that the effect of multifactor interaction
on the local spatial distribution of soil thickness is greater than that of a single factor. This study could provide sci-
entific basis for the sustainable development of local agriculture, returning ploughland to forests, planting suitabil-
ity, and spatial planning of the national territory.

Keywords: principal component analysis; soil thickness; Orogen Autonomous Banner; geodetector; low — hilly

area
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