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FEucalyptus suitability in Guangxi based on machine learning algorithms

DU Yufei, WU Baoguo, CHEN Yuling
(School of Information Science and Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective ] The aim is to provide a new idea for tree species suitability evaluation, provide a sup-
port for scientific afforestation, and explore the relationship between site factors and tree suitability. [Method ]
Take a Fucalyptus plantation in Guangxi as the research object, 1 883 forest resource sub-compartment survey
data of Guangxi state-owned Gaofeng Forest Farm were selected. Then, Naive Bayesian, Support Vector Ma-
chine, and Random Forest algorithm were used to evaluate the suitability of tree species and to construct a
suitability classification model for Fucalyptus. Eleven site factors, namely, landform type, elevation, aspect,
slope position, slope, litter thickness, humus layer thickness, soil layer thickness, gravel content, parent materi-
al, and soil type were input with the output being Eucalyptus suitability. [Result]The fitting accuracy of the
three models was 63.18% for Naive Bayesian, 69.73% for Support Vector Machine, and 78.03% for Random
Forest algorithm with a generalization accuracy of 64.33% for Naive Bayesian, 67.93% for Support Vector Ma-
chine, and 78.18% for Random Forest algorithm. The order of importance for site factors was elevation >soil
layer thickness >aspect>slope >gravel content> litter thickness >slope position >humus layer thickness >soil
type=>landform type > parent material. Overall, Eucalyptus was more suitable for growth in areas of 200-350 m
altitude and 80-100 cm soil layer thickness. [Conclusion|Thus, machine learning classification algorithms
could be used to fit the non-linear relationship between tree species suitability and site factors. [Ch, 2 fig. 4
tab. 19 ref. ]
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Table 2 Partial correlation coefficient and its significance test

- LA 4T T 43 #r
WEEA AREEA ARIRER WUAKE/% PNEE BAEE S3iRER A %
KN DL BLNER 737 491 0.399 837 1 63.18 329 202 0.380 414 3 64.33
Wk AN E 414 816 0.336 585 4 174 349 0.332 696 0
A ) TUNER 752 476 0.387 622 1 69.73 334 197 0.370 998 1 67.93
ML 3% NiEH 268 962 0.217 886 2 141 382 0.269 598 5
Fifi FL 75 M SUNEN 911 317 0.258 143 3 78.03 402 129 0.242 937 9 78.18
ik VS TNER 223 1 007 0.181 300 8 101 422 0.193 116 6
TR JE O 5, A Ay e S M O
0.3 HbiEE TN
TR B L 0 AP G 3 A A A ) 3 B PP A | B A I T A A v
3 PR R HEAT A KO BB, O ¥
PG R [ R MR | 4% R M B M {355 ¥ T [ sEmam |
5 o5 ) M 7 A B AR S R v b £ Y
A8 B - B R 15.00, 4% M 47 48 KU F Kl 53 DGR A AR R R A
S O RE M R AIE B A K 5 o |
FHOCT SRS T B B TR A e '
ki BELIEICS A AT BORIE, H6 [ — — Py
I FHABR, S e g - (L | [P ] L&
VESITLE 5L, a5 M HE B e (3 3) T ¥
B ;AT PR L0 b S 4 0 e BRI BT |
PV 08 75 52 R o 0T B N N
04 UHETFESHETME Eﬁm#ﬂﬁﬁ%ﬁﬁmﬁ%ﬁ
TR LA P B0 0 7 R T 8 7 8 o |
FEA 0 S S M T BEHLECE AT 7
il Al A 3 BV VT M AR Y 3 S ME A PR T R AR | ST Hy R A
FE S VE A T T 2 v b R e A N )
W, GLU BN AR (8) B1 REALAEE
_ Figure 1 Flowchart of model building
s .
Ny
m=§Q<B:EJO (8)

r

K8 H: F, lyj BIEBEHLE 4840 (out of bag, O0B)iR2%, E, N j HIMEHBENLETHY O0B 1225, Ny N4y
R bR TEAR AL BRI 75 21 0 SF 25 1 6 B IR (mean decrease accuracy, MDA )R] FH R4 34 57 1 P

®3 MHARMEEEIHHER

Table 3  Predicted results of random forest models
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Table 4 Importance assessment of site factors
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Figure 2 Effects of altitude and soil thickness on growth of Eucalypius
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