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Abstract: To address the limitation of conventional rubber plantation suitability assessments that overlook geographical
environmental heterogeneity, this study proposes a suitability evaluation approach based on geographical zoning mod-
eling. Eight key indicators were selected from three dimensions, topographic conditions, hydrothermal conditions, and
cold damage risk, to construct the evaluation index system. The weight of these indicators was determined by integrat-
ing the Analytic Hierarchy Process (AHP) with the GeoDetector method. Using the Ailao Mountains ridge as a geo-
graphical demarcation, the rubber plantation area in Yunnan province was divided into western and eastern zones, for
which region-specific factor suitability grading standards were established and applied for factor reclassification. Sub-
sequently, the reclassified factors were integrated through linear weighting to produce a comprehensive suitability
evaluation, classifying the results into four categories, unsuitable, marginally suitable, moderately suitable, and highly
suitable. Among the six prefecture-level regions engaged in rubber cultivation, highly suitable areas accounted for ap-
proximately 4.29% of the total land area, moderately suitable areas for 2.79%, and marginally suitable areas for 5.06%,
totaling about 12.14%. These areas are mainly concentrated in Xishuangbanna, Pu’ er and Honghe. Overlay analysis with
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2024 rubber plantation distribution data revealed that about 47.80% of existing plantations in highly suitable zones,
22.09% in moderately suitable zones, and 19.29% in marginally suitable zones, accounting for a combined 89.18%. This
distribution shows a high degree of spatial consistency with the actual planting patterns. The evaluation results, with a
spatial resolution of 10 m, are capable of reflecting fine-scale variations in Yunnan's mountainous environments, and
can thus provide valuable references for rubber plantation planning and adjustment in Yunnan province.
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Fig. 1 The study area
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Tab. 3 Calculation results of indicator weights

HEN 2 Ei=oN SRR G AT R A by JHLER I A AR
Criterion layer Indicator AHP weight Geodetector weight Combined weight
KGR PR 0.1600 0.191 0.175
A =18 C B3 0.1600 0.129 0.144
AERE K 0.0789 0.038 0.059
HJE £ 4 W 0.1600 0.292 0.221
Y B 0.0659 0.006 0.041
Y 1a) 0.0551 0.001 0.038
9E % K o 5 AR 0.1600 0.200 0.175
M AR Tk 22 45 S 0.1600 0.143 0.147
122 #HEFRXI>S5RATES>EFE FER H n=8,

BRI AR X A e B ER B 22 57 DU RIS A
L, B R X A A PE B AAER (& 1), R L
P TA LRI, ZEILEEL R, EERE
ZPHEE, ERHEAR LB AR EB A, T ik 900~
1000 m; ‘B A B K B AR RS 2 F AR, 4R
IR TR 19 C, 4FRE/KE TR 1000 mm,
IR FEW R MR, B IR  PRASAIK,
1 300~400 m; i B A EIEEE TR 21 °C
& H I AERE K B T PR 1200 mm. B, 254t
o o 2 1Ly L PG L IXORT LA 2 i DX S A P A
PEPEM AR, 45 WL 4,

123 #EFTHLEAEN R IRE IR E,
SeXF 8 bR R R AT IS B X (Rl B S A E A2, AR
Ja ¥ w2 g R {x,xp,x, ) BT R AL E
{wy, Wy, P HEALSE (6) IBCR AN, BIAT -5
PR RN R ARG A A B8 FAHEHE 2L (Index ), H

IndeX:iwixxi (6)
i=1
e, IR AR S R TRE RRrh 4
AEEG, MR AE R AR K
WEEAE R, RIS RIS EE A AR

2 GHREHH
21 KAEGHERREESE

IKIRGEAF AR R ) R IR, 15 °C
JERR I L LU AL B PR, 18 C A IE
FAERKBIG SRR, 18 BRSO PR A R
AL S PRl 20~27 “C1E, AR BT, 4RE
JKETE 1000 mm LA oA E . Ft, SEHRAEFEA
& AR =18 CH BRI K a3 s ir
FHEARREM . R LTS AR 4210 DA AR 3 B AR
JE AL AT 38 SRR FR 2351 19 'CRI 21 °C,



514 T

TREE R T PRI o DR 2 g A AR R R PN 263

x4 ZHAGRMEEEHIENERERN I SEFESLRE
Tab. 4 Grading and reclassification criteria for suitability evaluation indices of rubber cultivation in Y unnan province
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Fig. 2 Reclassification of hydrothermal condition factors

FE B E VO 25 R . 3 T IR A5 R A FiE
A4 B3 B M A5 G A b N AT B IX R e 3w AL AR
WE 5,

M IS B ZS B A0 (B BA ) K E, &G
8 M TG, B H MR b X 2 A
st B E . VIE . FR . &R
WOE, @EE . SR WIRER . A

x5 WESEIRE
Tab.5 Slope aspect classification standards

Wein) e 18) 5 f A7 I ) 25 Al
Aspect Aspect azimuth/(°) Aspect type
T 1) [-1,-0.000001] Tk ]
it (-0.000001,22.5], (337.5,360] 5k
ZAt (22.5,67.5] 5613
%x® (67.5,112.5] Rk
AKH (112.5,157.5] S bk
3] (157.5,202.5] FH 3%
(i) (202.5,247.5] FH 3%

[} (247.5,292.5] 1 %
(LB (292.5,337.5] L BA
- 19
o :
z
=3
- 19
= R P
- S s
T B s M ol S
-iEE ) o %%Lp@ﬁiﬁ S
Tﬁjﬂ(ﬂlﬁ 1 — I‘q{"/}mﬂf 1

98°0'0"E  100°0'0"E 102°0'0"E 104°0'0"E 106°0'0"E
&2 GS(2024)0650

Z
B o
1o
&
N
Z
=)
1o
Q
- R
- LAGEE ) ~ i? 5
m o IR & e 2l 19
m-EE 0 50km B ?j?'"a?f'?i’,’?ﬁ S
O ATBGA R L LS
1 1 1 1 1
98°0'0"E  100°0'0"E 102°0'0"E 104°0'0"E 106°0'0"E
B2 GS(2024)0650
C Z
=)
1o
&
N
g
=)
1o
Q
- RiEE i
- AE ] ~JG 5
B & 2l 12
-, SRS
CfEaR < Lo )

98°0'0"E  100°0'0"E 102‘:0’0"E 104°0'0"E  106°0'0"E
#H S GS(2024)0650
A: G B BUE; C Hml
A: Elevation; B: Slope; C: Aspect.
3 WEEKHEFESE
Fig. 3 Reclassification of terrain condition factors
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Fig. 4 Reclassification of cold damage risk factors
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for rubber planting by prefecture.
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Fig. 5 Spatial distribution of suitability for rubber-planting
prefectures in Yunnan province
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Fig. 7 Spatial distribution of suitability for rubber planting
areas in Yunnan province in 2024
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