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The distribution of Tetropium fuscum in China based on MaxEnt

SUN Ya-Shu!, LIU Xiao-Yan', WANG Man-Qun!, GU Jian?, ZHOU Ai-Ming!" (1. College of Plant Science and
Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. Yichang Forest Disease, Pest Control
and Quarantine Station, Yichang 443001, Hubei Province, China)

Abstract: Tetropium fuscum is an important forest pest, causing a potential threat to the ecological
security of forests in China. Characterizing the suitable habitat range of T fisscum in China and the
primary influencing factors has considerable significance for its early warning and proposing

prevention measures. Based on the existing 448 distribution data of 7. fuscum, this study predicts
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the suitable habitat area in China using the MaxEnt model and ArcGIS. The results indicated that
under the current climatic backdrop, the suitable area for T fuscum accounted for 7.04% of the
total land area of China, mainly in regions of northwest, southwest, east, and south China. The
trend of the suitable habitat area of T. fuscum in China varies under different future climate
scenarios. The most crucial environmental variables that influence 7. fuscum distribution were the
average temperature of the coldest season and the hottest season, the coefficient of variation of
precipitation, and the precipitation in the driest month. These results provide a theoretical basis for
the prevention and quarantine of 7. firscum in the future.
Key word: Tetropium fuscum; MaxEnt model; climate change; suitable area
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Fig. 1 Current global distribution of Tetropium fuscum
< 1 PREE T [ S0 22 b PR 5 R o i PR 45 P 3 T 2 o 15 GS(2016)1666 5 I FRAEHLEIHIE, KB TE& L. Note: This
map was based on the standard map with the review number GS (2016) 1666 downloaded from the Standard Map Service website of the
National Bureau of Surveying and Mapping Geographic Information. The base map had not been modified.
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Table 1 The contribution rate of environmental variables used to predict the suitable area of Tetropium fuscum

b A Eiiipa TTHRE (%)
Environmental variable Description Percent contribution
Biol4 I T4 H 4y P /K& Precipitation of Driest Month 55.1
Bioll A ZEN P41 Mean Temperature of Coldest Quarter 17.1
Bio7 IR AL TGl Temperature Annual Range 9.5
Biol0 T AET PR Mean Temperature of Warmest Quarter 7.3
Bio2 BRI % A1 Mean Diurnal Range 5.7
Bio3 ZEE M Isothermality 3.7
Bio8 B FH4IE Mean Temperature of Wettest Quarter 0.8
Biol5 [EKZ 11 Precipitation Seasonality 0.5
Elev R Altitude 0.2
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Fig.2 Analysis of environmental variables affecting the suitability of Tetropium fuscum by Jackkni
AHIF T I TTIRZE KT 10%EIE ARV 2R3 2545 7B 0T 1.2 BOFREEAL B A Dy 3 LR i it
MWK 2R 0 AR R B AR sl S th 28 (B 3), il A BA BT P (Biol 1D, fti#k



ZEVEIE (Biol0). MEKED R RZH (Biols) MimT I HmBE/KE (Biold). 45K

AEFEWE (Bioll) JuH

¥ H

IR MR R T 0.416 B, J&E X NEIEEXE:
1£-7.00~2.28°C, M5 211 35U N—2.36°CH, I 46 W7 HR K 4= AR AE Ak B i KA (&
3-A); FAFENCPHIE (Biol0) JEFETE 12.81~17.71°C, MM ET PR A 15.45°CH},
5 ey DT IR R 2 A7 AE 08 3 i R AE (BT 3-BD s B /K 78 3 R (Bio15)VE [ £ 3.45~32.07 mm,
MK EAR T RECH 8.36 mm B, BEABKIIR RA-FEEMERIB R B K E (B 3-C)5 T A
Bk E (Biold) JEHEIZE 26.47~98.94 mm, i T 7 4 [ 7K &4 33.89 mm I i #5 M7 IR

RAAAEMRIL B BRAME (& 3-D).

_ 1.0
> 1.0r A B B
Z i
go08| S08F
S] [
a aQ
L 806
§ 0.6 9
5] 2
Zo4r 5 04r
Fo2f Eo2t
e 0.0 0.0
1 1 1 1 1 1 L L 1 1 L
80 -60 -40 -20 O 20 40 60 -40 -20 0 20 40

BRAEFETTEIE (O

Mean emperature of coldest quarter

RHAEWFIR (O
Mean temperature of warmest quarter

- 1.0
@LO C z D
3 3
so08| gos|
g g
806+ 80.6F
5 5
2 %
w . —
%04t %04t
=02} Bo2r
: :
ool oot

0 100 200 0 100 200 300 400

BT AG KR (mm)
Precipitation of driest month

[k R R (mm)
Precipitation seasonality
B3 IR B IR A A ) = B AR 8 (1 i 3 28

Fig. 3 Response curves of Tetropium fiiscum to important environmental variables
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Fig.4 ROC curves and AUC values Based on MaxEnt model prediction of Tetropium fuscum
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Fig. 5 Potential geographic distribution of Tetropium fuscum in China under current climate conditions
T AP T SN 2 3t PR SRR A PRI IR 55 0 R R R S GS(2023)2767 5 AR I I, JEEIEITEMZ 2. Note: This
map was based on the standard map with the review number GS(2023)2767 downloaded from the Standard Map Service website of the
National Bureau of Surveying and Mapping Geographic Information. The base map had not been modified.
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Fig. 6 Potential suitable area of Tetropium fuscum in China under future climate and different climatic scenarios,
including SSP1-2.6, SSP2-4.5, SSP3-7.0 and SSP-5.58.
e T EE T [ R £ SR b v LR 25 P 3t R B I 5 GS(2023)2767 5 AR IR , R S . Note: This
map was based on the standard map with the review number GS(2023)2767 downloaded from the Standard Map Service website of the
National Bureau of Surveying and Mapping Geographic Information. The base map had not been modified.
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BTN T 14.29%, 2060 FH 4 HT4E/N T 38.64%, 2080 FEHMHTY TK T 29.75%, 2100 4F
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SSP3-7.0 /5 5% T Hifk 4 BT IR OX 24 5 Bl S5 7 08 AR Y0 R B BT AT S Tk %, 2040 FEBCS ETY
5K T 19.44%, 2060 FEECYHTY K T 18.51%, 2080 FEH AT 7K T 95.67%, 2100 F4 47
P T 77.93%. SSP5-8.5 15 T, fE 2040 £EH1 2080 4 I 45 i HI R A=V AL & A2 70 Al B2 7K
Fas, BELHT YK T 52.54%M1 49.70%; 2060 FF1 2100 4 1546 W7 R K 25 16 F [ 7 70 38
oA R A S, BRI AR T 14.36%F1 17.32% (K6, % 2).
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Table 2 Potential suitable area of Tetropium fuscum in future climate

I 4] &L X gt X iR X SR

Stage Slightly suitable area Moderately suitable area Highly suitable area Total suitable area
SSP1-2.6-2040s 45.89 10.44 1.61 57.94
SSP1-2.6-2060s 34.00 6.66 0.82 41.48
SSP1-2.6-2080s 73.24 13.24 1.23 87.71
SSP1-2.6-2100s 89.82 18.10 2.55 110.47
SSP2-4.5-2040s 32.01 3.37 0.32 35.70
SSP2-4.5-2060s 25.07 2.82 0.25 28.14
SSP2-4.5-2080s 72.81 7.89 0.71 81.41
SSP2-4.5-2100s 56.46 5.59 0.28 62.33
SSP3-7.0-2040s 98.07 15.86 1.47 115.4
SSP3-7.0-2060s 71.75 7.87 0.49 80.11
SSP3-7.0-2080s 104.55 24.71 3.01 132.27
SSP3-7.0-2100s 96.81 21.94 1.53 120.28
SSP5-8.5-2040s 80.86 19.53 2.73 103.12
SSP5-8.5-2060s 48.29 8.61 0.99 57.89
SSP5-8.5-2080s 85.16 14.72 1.32 101.2
SSP5-8.5-2100s 5232 3.43 0.14 55.89

2.5 EEEHTR R4 EE X T UKL
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Fig. 7 Changes of potential suitable areas of Tetropium fuscum from current to future climatic conditions
e AT [ SR PR AE 2 R R v AR 55 0t N B S0 GS(2023)2767 5 AR AEM B 1, SR JEAZ - Note: This
map was based on the standard map with the review number GS(2023)2767 downloaded from the Standard Map Service website of the

National Bureau of Surveying and Mapping Geographic Information. The base map had not been modified.
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Table 3  Spatial changes of Tetropium fuscum in China under future climate

T Area (x104 km?) A4k (%) Change
It 391
kX FEX e X kR (SRS e 2
Stage
Expansion area Stable area Contraction area  Expansion rate Stable rate Contraction rate

SSP1-2.6-2040s 10.18 47.73 19.86 15.06 70.61 29.38
SSP1-2.6-2060s 8.20 33.26 34.33 12.13 49.20 50.78
SSP1-2.6-2080s 23.86 63.77 3.82 35.30 94.33 5.65
SSP1-2.6-2100s 43.56 66.86 0.73 64.44 98.91 1.08
SSP2-4.5-2040s 0.72 34.98 32.66 1.06 51.71 48.28
SSP2-4.5-2060s 1.90 26.24 41.40 2.81 38.79 61.20
SSP2-4.5-2080s 2437 57.04 10.60 36.02 84.32 15.67
SSP2-4.5-2100s 20.65 47.01 15.33 30.52 69.49 22.66
SSP3-7.0-2040s 49.72 65.44 2.15 73.55 96.80 3.18
SSP3-7.0-2060s 19.88 60.01 7.58 29.41 88.77 11.21
SSP3-7.0-2080s 69.08 62.89 4.70 102.19 93.03 6.95
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SSP5-8.5-2100s 14.83 41.06 26.59 21.92 60.69 39.31
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Fig. 8 Current and future centroid distribution of Tetropium fuscum in potential suitable areas in China
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Table 4 Center and migration distance of the suitable area of Tetropium fuscum in the future climate situation

i3 Stage 24 ¥ Longitude £ fE Latitude ITFEPER] (km) Migration distance

SSP1-2.6-2040s 105.3976 29.4564 339.59
SSP1-2.6-2060s 103.8004 29.9407 506.48
SSP1-2.6-2080s 108.5454 28.1108 41.79
SSP1-2.6-2100s 108.9952 28.2596 42.03
SSP2-4.5-2040s 108.0334 28.9647 77.24
SSP2-4.5-2060s 106.0798 29.8082 288.70
SSP2-4.5-2080s 109.9744 28.5909 131.70
SSP2-4.5-2100s 109.5105 28.8916 93.13
SSP3-7.0-2040s 110.1720 28.3705 151.89
SSP3-7.0-2060s 109.2768 28.6189 62.61
SSP3-7.0-2080s 110.3739 28.3890 171.86
SSP3-7.0-2100s 109.2758 28.0290 95.91
SSP5-8.5-2040s 107.5689 28.6515 109.97
SSP5-8.5-2060s 105.1753 29.3013 357.26
SSP5-8.5-2080s 109.9177 27.8513 142.12
SSP5-8.5-2100s 108.9540 27.3505 119.89
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