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Abstract: [ Objective ] Soil resilience refers to the ability of soil to restore its original properties and functions after being
disturbed by anthropogenic or climate change. It is an important ecological indicator for achieving the sustainable utilization of
soil resources. This paper aims to construct a soil resilience evaluation system suitable for large-scale applications and assess the
spatial distribution characteristics of soil resilience in China. [ Method ] Based on existing research results, this study refines the
logic of index construction, determines four dimensions: soil properties, climatic factors, topographic influences, and biological
characteristics, and sets a total of nine specific indicators. The Analytic Hierarchy Process (AHP) is used to determine the weights
of the indicators, and weighted superposition analysis is conducted to form a national spatial distribution map of soil resilience.
[ Result ] The results show that soil resilience in China presents a spatial pattern that gradually increases from West to East and
from North to South. Nationwide, soils with high and relatively high resilience account for 25% and 39%, respectively, mainly

concentrated in South and Southwest China. The areas with relatively low resilience include the Gansu and Xinjiang regions
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and the Loess Plateau Area. [ Conclusion ] The research provides technical support and decision-making basis for establishing the

evaluation of specific soil functions at the macroscopic scale in China at the theoretical and methodological level.

Key words: Soil resilience; Land evaluation; Proxy indicator method; China
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Table 2 Soil Resilience Assessment Indicator System
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UENJZ Criterion layer f#iiA Description
layer layer Classification Score Weight
+HEE 71 IR +JZJEJE Soil layer 14 4 =100 0.20
Soil resilience Soil conditions thickness/cm 2 9% 3 60~100 0.20
349 2 30~60 0.20
49 1 <30 0.20
A BLEk 19 4 =20 0.25
Soil organic 2% 2.5 10~20 0.25
carbon ( gkg-1) 3 1 <10 0.25
pH 1% 4 6.0~75 0.15
249 2.5 5.0~6.0, 7.5~ 0.15
8.5
349 1 =8.5, <5.0 0.15
+ 1 Soil 1% 4 41 0.25
texture 24 3.25 L 0.25
34 2.5 — 0.25
49 1.75 B 0.25
5% 1 Lich 0.25
FH S ¥ 284 it CEC 14 4 =30 0.15
( cmol-kg™) 2% 3 20~30 0.15
34 2 10~20 0.15
4% 1 <10 0.25
AW THELEYZHE Soil 14 4 Fu 0.10
Biological characteristics biodiversity 2% 2.5 — i 0.10
3% 1 AEE 0.10
Y S i3} 3 19 4 <2 0.15
Terrain conditions Slope/ (°) 2 %% 3.25 2~6 0.15
349 2.5 6~15 0.15
49 1.75 15~25 0.15
59 1 >25 0.15
ARG AAEX A P BRI X S R . R /K R 43 0.15
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Fig. 1 Performance distribution of climate (a ), pH (b ), soil cation exchange capacity ( ¢ ), soil thickness (d ), soil texture ( e ), soil organic

matter (), soil biodiversity (g ), slope (h) indicators
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Spatial distribution of soil resilience in China
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Fig.2 Spatial distribution of soil resilience in China
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Table 3 Distribution of soil resilience grades in various provinces (municipalities and autonomous regions) of China (excluding Hong Kong and

Macao Regions)

B0 ke BeE —BikE BRRRE B0 ke BEWES —RWES BRI E T
1% 1% H1%1% Y 1% J1%1% J1%1% 1% ®/% 1%
LR 24 65 10 0 uT 19 71 10 0
dexmt 15 83 2 0 M5 25 26 17 31
biy 13 74 13 0 TH 0 26 62 11
I 9 28 38 25 HiG 19 40 24 16
TR 73 27 0 0 7R 0 74 26 0
i’} 81 19 0 0 Lty 9 65 26 0
ol 81 17 2 0 S| 12 49 36 2
3] 33 64 3 0 R 37 63 0 0
Ak 15 71 14 0 Ll 34 61 5 0
k] 5 82 13 0 B 21 78 2 0
ApiT 77 22 1 0 KHE 7 92 1 0
L 35 63 2 0 i 9 47 41 3
Wi 43 54 3 0 B 2 21 59 18
R 41 46 13 0 M 83 17 1 0
I 24 75 1 0 Wi 10 69 21 0
LG 11 75 14 0 R 31 64 4 0

Province( municipalities and autonomous regions ), @High resilience, (DRelatively high resilience, @Moderate resilience, & Relatively

low resilience
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97%. 92%, HABRAAR LIRSS mHBTIX .
B g J DR R X — M S AR A
TN 88%. 46% . 37%, NFEARA SR, i
THEFRYY, LEHRREAI (£ 4),

ANFE G 22 AFRE AR 5 R A K
ki {EI R 2 TEE Sl B Y T 1Y P
R EHN-0.48( P<0.05 ). Kk, HHEWKE Jrk,
R AL AR S R B A BRI AR A5 BE S, [l As
BSUE T ARSI 3K AT ) BRI SE A S M 8 AR A
FREA —E RF AR A

F4 PEHBXIEREHERSH

Table 4 The distribution of soil resilience grades in cultivated land areas of China

Bt X R )

BRWE N

BRI 1
— B E

Relatively low

Cultivated land area High resilience /% Relatively high resilience/% Moderate resilience/%

resilience/%

1w X" 74 25 1 0

FALX® 59 36 5 0

Hrx" 1 11 35 53

i 6 77 17 0

4w X 4 50 44 2

PSR B TR X © 27 42 19 11

X7 17 46 30 7

PR IX” 54 43 3 0

KL Figx 27 65 8 0

(DSouth China Region, @Northeast China Region, @ Gansu—Xinjiang Region, @Huang—Huai—Hai Plain Region, &)Loess Plateau
Region, ®Inner Mongolia and Great Wall Region, (@Qinghai—Xizang Plateau Region, @Southwest China Region, @Middle and Lower

Reaches of the Yangtze River Region

3 3 ®

30 HELTERESEAFLLIERENER

TR A B kA R R,
MBS ] 1338 22 6] A ARARLPE L 22 ek, RG4S
et e B AR, 2 o R A B B R
FERb o ARWFFE L 1992 4EIC AR IR 4 Ay
B, i COhE 8 srlEny CrhE SRR
) MRHE, PEECEZX —RRLR A AR AR R R A
JE@ 25 S BT, MR E 57 A 20 IR
T TR, AL T IR E RS Ry

FKIRT S FR, DU AF AR TR [R] 4 28 X 4= b
FIF AR

FE A E PR E SR B L IR
et BES | LI WERRIESE, XL e
TR AZ R AR B 5 I 2210 A +
. KB AR BRI AR, k4
N REEARS - b PR BE A AR R SR, DA
GF AT R (R 5),
32 ERERE

th 40 BR ) 5 T RE ) TR, AR SO
I | EHERMA YA F AR R ST iR PR A R
AT BTSN AT, A PR 2R SR 1AM IX ) 1 o RALE
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x5 FEIBRESEFRLIXTRRE NELRF

Table 5 Soil resilience index sequence for different soil types in soil classification in China

He# +2 R T1HEE HE& +2% U= E A
Rank Soil Types Resilience index Rank Soil types Resilience index
1 2+ 4.76 30 2%+ 3.84
2 praAR: 4.49 31 Liik = 3.81
3 e+ 436 32 IRt 3.79
4 AL 4.31 33 TR A 3.79
5 fitg £1. 3% 4.31 34 R 3.72
6 iy e 430 35 R+ 3.70
7 HEL 4.29 36 Byt 3.68
8 YIER T Nau 4.29 37 E i 3.64
9 et R E: - 427 38 HER L 3.54
10 Py & 4.25 39 Bt 3.54
11 Hrer + 424 40 [FRES 3.53
12 KFE+ 4.24 41 A 3.50
13 L b ) 4.23 42 JER, 1+ 3.49
14 I 422 43 FEJFEE+ 3.37
15 %61 4.20 44 oSN 3.34
16 211 4.19 45 RS+ 3.32
17 WEEL 4.19 46 FEWE - 3.21
18 Eiyaded 4.18 47 A+ 3.19
19 Ff 4 4.14 48 P+ 3.08
20 1 4.14 49 1 3.08
21 ER Rl N o 4.13 50 sl 2.94
22 BH+ 4.12 51 ARHE A 1 2.86
23 i 4.10 52 PRt 2.73
24 FHi+ 4.10 53 TR 1 2.72
25 A+ 4.08 54 TR+ 2.69
26 #y+ 3.90 55 KA 2.63
27 R 1 3.90 56 Rt 2.57
28 W+ 3.88 57 Kb 2.55
29 LR 3.86

FCR 3 A AR K 5 R 28 B RHIE , RS 7R M
PR S, (HAZBR TR R, s 8] o B
(1180007 ) HhMEmPERAF R AR, %
JE BN AT ST H] 1] 42 [ RO B9 LK R 1P, %03
PR A BB 0l e . eI IRy, m

5 Y S R A i R RO, (HAZ R T
RRPEE VA H 39 1) K0 R 5 Ak PR MR JEE AT 5
ABE Y [ ISR R L S5 A Gk G S TR B,
Ve B AR S o BARRME R OB S8 b5 TOP 40 . R
KWFFE ] — P A e S OB A bR, IR
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)73 B, LASE THE RS B Sl I . ARk T 5]
AR GRHEE, WMBHERIEE . BHEE 2B HmKF
SR AEARRES, DRI IR ROR S
i I o

AT ARG IR . LIEdRE . XN
(4 - SR 5 T3 I AR, X Bl I 2 5
JIr 5| ) - S AL 22 5, AR AE AR ORI
P2 HG . A, REARSGE R R s &
B E KR G BRI, (HER A2 R R
Wiy, BUA BAE TR R R N, AR MR R
WER UL AE . fRJa, IR R
[ I T e D 2l 5 0k A A U i e, PR I A SR R
FEN CRHERRENE” ARG BT Ik E
TR HALE, DA R4S S 1 3 5 I ) Al p 2k
L

4 %5

Sy b+ HEVR A T 0 R gY, ARSCHR E T H
WEA PG, P T 2 PR R bR A R, IR
FH ArcGIS il 4 [E 53 5 &, 55 AT 45 51 i 5 5
WE, FELBWT .

(1) T8 J) 248 IR Z B ek A SR 36
Ewa s, IRERRSECIRE YRR ). HIERE
Jyii, WA B S i o R, A [ s ) R
MFREE R . APl Zl ek AR Gk Jr 55,
ek AR b, (2) IR . SEHE .
I 5 A W R DU T e R R . 2R
FHEAMLT . BIERHE TR . R pH L R
BEoK . SR . MY 2R 9 AR AR TN HE
A0 SERSCERIRAE . B GOE I SRR TR 4
P GAE , U A xR R R R &R
(3)7E ArcGIS T.H i fifi F K2 & Ik Bk s 2]
THEEEWE N SR, R EEEWRE KRR
A M A, B PE AR L b B %
AR, e T, 8T EKE bR MER
Hi b 25%, JB TRGSRIE JIhR R HE 39%, JR T
— KA TIARAERY 5 L 21%, B TR S hr
M5t 15%. ZEP EJURHE X i, 3k 5 ) i
PRI IX, mRE T SEGEIKE T G
99%, PHFFIXIRZ, K 97%; TIEWE Ji a1 &
H#T X, — MWk 2 1 5B E 1 138 5 Ltk 88%,

BXKZ, H 37%:,
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