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Evaluation of Damage to Ancient Trees in Northern Hainan
Towns Post-Typhoon Yagi and Analysis of Their Wind
Resistance
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Abstract Keywords

To further enhance the refined daily conservation of ancient trees in northern Hainan Ancient trees; Damage

and the pre-disaster management of typhoon impacts, this study focuses on the ancient assessment; Wind resistance;
tree resources in Wenchang City and Chengmai County, Hainan Province, systematically Typhoon disaster; Analytic
investigating their damage characteristics and wind resistance during typhoons. Using hierarchy process; Correlation
field investigations and the analytic hierarchy process (AHP), a post-typhoon damage Analysis

assessment system for ancient trees was established, and the Spearman correlation
coefficient was applied to evaluate the relationship between intrinsic tree indicators
and wind resistance. Results indicated that the overall damage rate for ancient trees
was 56.63%, with tree vigour, tilt degree, and root exposure area as the primary factors
influencing the extent of damage. Tree health value was negatively correlated with tree
age, height, and crown width, positively correlated with altitude, and was not significantly
correlated with diameter at breast height (DBH). The indicators, ranked by their correlation
strength with tree health value, were: tree height, crown width, altitude, tree age, and
DBH. The wind resistance of tree species, ranked from strongest to weakest, was: Antiaris
toxicaria, Ficus benjamina, Ficus altissima, Ficus microcarpa, and Ficus concinna. Based
on these findings, recommendations such as pruning and shaping, structural support and
reinforcement, enhanced daily monitoring and maintenance, and the establishment of a
risk assessment system were proposed.

XERRA
1) WP RGE T BALSRBE S E B XA SR DL LA I HAZ R R 3R, 2) AEE T IEH T i IKHEEAR: 2025-06-08

FALMX & KRG 1S5 W Z UM A R, 3) XX E BRI A FUEE AT T HF S5 EEIRM: 2025-07-27
LR, Oz X IR KRR Bt T 25,

93 [THREM /2025 F /5 475/ E 418



i, #n5, REN, F. ES8

& RAEIRALHRE RS FUTN RERR DT [J]. I REM, 2025, 47 (4) .

93-102.

EhZeg, 0RE ARG ANETEY, =6 E
" 2/, BREARTFHESRME Y, A HoEEN
RHE. ISR, Sk, GUFSEINE P, BRICLASE, R4
ZREMECR T T R Y IR O, AR, SR B AR
EARWIRD, SRR EZEE A S, A XX — A
I EARRFA SRS T T E R, 1973 2 2022 4F
], FREEREHDOR & KSR ERIHX, HA BRI
REMNREEE ", aXRESHRERERR, ot
FRBBE. BT, EERARRERE 0,

20249 H 6 H, 224 FE 115/ X “ER”
B E S E T, HAPORRKXNIE 17 KPAE, K
%65 mys', e B B, 12 DL BB s E Ay
1122 km?®, 13 LA EXOTHIEZMAN 630 km®, 14 2%
DAEX S EZEER S 101 km™Y, &R “EER” Wi
HAigOw, B, BEESEHER T ERIR, R
BRI E AT, BREZAEN (B o AiEE
X E. BB S E XU TR SZ 0 0,
AR ET ER5#1E (Analytic Hierarchy Process,
AHP) #E T d KR ZIIFMAR R, 18T RI/R 8K
M5 #7 (Spearman correlation) ¥l A [ # B At il
TN, WFFE & R I3 DX A A B UL 7 55 XURG: & BE 42
HERLEAARAE

1 ME5HZ*
1.1 AR RER

A LA A X E A8 B IR A 943 FR vt
NFRAN SR, Hb BT 481 ¥k, BIEE 462 ¥k, BT
HOAL R B ZRACEE, BRI KSR, 4R PYiRE
#23.9 °C, WEEFT 510 A, #HZWHBIERE. &K
S P BN TR R, BRAFEXAE, iR
N, ARUmE

1.2 #iENE

ARBR TN B R AT S A A, R I SR Y
ARAEbR, MEFXWT: Wi (cm) MAERMEET
1.3 m A KEHERIE; B (m) MAFRAHURN &YX
FHBOCIEE(SCNE ; g (m) @S I ERARZRPE, FELr
BRI ERE; ik (m) FIA GPS Fik&ids;
B U AR IR A ST SR 47 T
1L3ARAZE

W5t E eIz R IR TS, HRAESCHE & i AT S ME
GO, R, BRI, R0 b TR
T WIERKE, RAREMROTE 6 MEIRELZHPPITA
R, AR SZARE AT PR 1, B R T R R
AIPURIERESR, RT3 &IERAMEUR
SRR AT AR B SRR S HUREZ AR R, RIS
IZF JASP, ArcGIS SRR A
1.3.1 ERRD LN

WSS A A REA b, S5 ERIARERKIIER, MK
SRR I, SR SRR T T A 2 BT
F (R , fEERERERENBRERE A, DA,
Wi, M. IRRNENZE B, DRE, RHEE,
Al WA, BT WERIE, IRARRE G NG
PRIE Co AP IERHATR AL KIS MURREEFEIRE T HIRS
MBI A 43050 R o B O e o SRR TR B
2L W AR AT TR T-RORCR,; TR KR s T
TIPREMWRAKE, UETRKKIDWREE, SIREK
JEREE TR 2/3 I, b5 2 AR RAREIR RARRER
MO AR AR AR R EE DR G B AR AR X L, SR
REFEIRZITERE, F25NETR, £ 6 Wifstr, Cl1
HEMEfEbR, C2~C6 NiE EiGbR. WHFBIE 1 3 L& %X
B IEHREE TN ELEG RS 1~9 pREERAT 2, 1S ZIHIWAE
PRRIPREE(E, DAMAEERIMTRERE (R 2) o &AM

F 1 R RRMA R

Tab.1l Ancient tree damage evaluation index system
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Tab.3 Assessment of damage levels to ancient trees
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Fig.1 Field survey of ancient trees
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Tab.4 Statistics on ancient tree species
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Tab.5 Health value assessment of ancient trees in

Wenchang City and Chengmai County
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Tab.6 Wind resistance score table of 5 kinds of ancient trees
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Tab.7 Correlation analysis between intrinsic indicators
and health value of ancient trees
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Tab.8 Correlation analysis between intrinsic indicators and

health value of five ancient tree species
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Fig.5 Damage assessment of Antiaris toxicaria
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Fig.7 Correlation between intrinsic indicators of Ficus altissima and health value

25 - o
20 -
=]
~
2 15 -
Z
[e]
10 REAHR A
E Y54
o
5 - 1 | | | O EEKXHE
0 1 2 3 4 5
A8

a. B S A e

[ 8 Haff B B AR S v b REEL AR OGP o0

50 -

b. FEIE 5 R R E

Fig.8 Correlation between intrinsic indicators of Ficus microcarpa and health value

[TREM /2025 F /5476 /545



30 - °
25 - °©

20
15 -

10

BfEXIE

o
-
N
w
[6)]

A8

35 -

R /m

.

10 -~ FEAHE R

BfEXIE

AfE
b. e o

400 -

350 °©

300 @ °©

250

Wi /4

200

150

100

A8
c. B TR R

9 HEAE F B bR T d M RHE AR S AT
Fig.9 Correlation between intrinsic indicators of Ficus

concinna and health value

IARE / B3

100

9 MRIRFERS LE

Tab.9 Comparison of characteristics among tree species
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