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Predicting the suitable regions of Propylea japonica in China under

current and future climate
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Abstract: In this study, we used the MaxEnt model and ArcGIS software with 101 distribution
points and 6 environmental factors to predict the potential distribution of Propylea japonica in
China under the current and future climate. The results were as follows: Mean of monthly (max
temperature - min temperature) (3.11 ~ 9.27°C), mean temperature of warmest quarter (25.65 ~
36.61°C) and precipitation of wettest month (154.85 ~ 999.60 mm) were the main environmental
factors affecting and suiting the distribution of P. japonica. Compared with the current climate,
the area of unsuitable regions will have different degrees of decrease, and poorly, moderately,

highly suitable regions will have various levels of increase under the 12 climate scenarios of future
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climate. The area of highly suitable regions showed the largest increase under 2090SSP5-8.5
climate scenario (102.55 x 10* km?), new increased regions included Zhejiang, Shandong,
Heilongjiang, Jilin, Liaoning provinces, etc. The results showed that P. japonica will expand its
distribution regions northwards and have further increase in southern China with the increased
temperature in the future. P. japonica is an important natural enemy with great predation to
multiple agricultural pests. The increased area of suitable regions in the future indicates that we
can more easily utilize them to control pests.
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Fig. 1 Distribution points of Propylea japonica in China under current climate
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The map is based on the standard map No. GS (2023) 2762 downloaded from the standard map service system of

the Ministry of Natural Resources. The base map has not been modified.
12 MR ERMESTHiE
Bi B N4 T WorldClim 35 Chttp:/www.world.org). 418 (1970-2000) % 2.1

FRAS L 43 HER A S min FIFREEEE ; 2030 (2021-2040)- 2050 (2041-2060)+ 2070 (2061-2080)
2090 (2081-2100) 3% 5575 Uk H b A4 L L 801K (Coupled Model Intercomparison Project
Phase 6, CMIP6) Abnt UM Lo S5 HER R R G sl (BCC-CSM2-MR) R 73 #3085
min AR . CMIP6 FE AL F 7 Pt 2255 %1% (Shared socioeconomic pathways,
SSPs), 4}Jil’4 SSP1-1.9. SSP1-2.6. SSP2-4.5. SSP3-7.0. SSP4-3.4. SSP4-6.0 Fil SSP5-8.5
(Wang et al., 2022), AHFFALEH SSP1-2.6 (RFEH5RIATEF). SSP3-7.0 (H 4% 555
SaRiEfE 50 M SSP5-8.5 (it smia i 5t) 3 Mk 5t

WIS 7 A BA P SRt nTRE SRR LS (BER RS, 2015), ik
17 2 B SRR MG 30 LA LB i BEAH ORI IR BE R, B e BB TR (RS MEFE . 7E AreGIS 10.2
FRECA S K 7 8 I ] 1BM SPSS Statistics 26 31T “Pearson” 5 HT. {# ] MaxEnt
344 FESTHIIAEEAY, 193] 19 MR TR TR . EERTTERE Y 0 BLAH G R 8] > 0.75
(¥ 2 MR R TTERE BN IR R . S5 A5 A F SR IE SRR T 10°CH e R L2
BNFEES . VAN BRI ST GRS, 2004), ik A H R ARIR SRR 5E


http://www.world.org)

KF, &R 6 MR (K Do
1.3 MaxEnt B (L FItR B2
1.3.1 BERRAL

MaxEnt [t fE4x 52— L6 25150 (Phillips and Dudik, 2008), K HASHT 780 #2145
4 (regularization multiplier, RM) FI4FAELL A (feature combination, FC) 2 NS kT4
AL . ] kuenm {09 & RM VLN 0.1 ~4, &K1 0.1, 3% 40 4 RM; FC 5 5 fp3t
AREH, o35 (linear-L) . — ¥k (quadratic-Q). F Btk (hinge-H)+ 3ef A (product-P)
FRENE (threshold-T), HHIX 5 FhEEASAILA % 29 A FC, B H. L. LH. LP. LPH. LPT.
LPTH. LQ. LQH. LQP. LQPH. LQPT. LQPTH. LQT. LQTH. LT. P. PH. PT. PTH.
Q. QH. QP. QPH. QPT. QT. QTH. T. TH (¥# 2%, 2023), #ItH 1160 i RM-FC
Hé . FIHE/MEBHEN (The minimum information criterion AICc value) PPAf 7 & % i,
2 AlCc H KRS, BRSHUIHG ARfE. IR, 2 FC N QPT. RM N 1.5 Itf,
AlICc i, Hff F b2 & #  MaxEnt S & A5 AY
1.3.2 fR ALy

W SO H A3 A 25 R0 6 NFREE R 5\ MaxEnt 3.4.4, %% FC N QPT, RM 4 1.5, fifi
UK 3 Ee oA 25%, B R 5 S 502N 10 000, S KIEARIKECA 5 000, /) i il £ 1 7 H
Ly TIUNEKIBGF BT A BB LR 7850, 16858450 % 5h Logistic, i th SCFR2Y )y * asc,
HEIBTRM A E2GE (Bootstrap) AT 10 R, HASHERIA.
1.4 MaxEnt #2144

ZiRHE TAESRE Creceiver operating characteristic, ROC) i 25 554 A A Bl R 0 THI AR
AUC (area under curve) fH, BUEMBFZIT 1, BEBHHBRFON RO LT (445, 2022). MaxEnt
R PP ARt A, AUC < 0.6 CFRINZRIBD, 0.6 <AUC < 0.7 (]2, 0.7 <AUC <0.8 (—),
0.8 <AUC<0.9 (#4f), 0.9<AUC<1 (#hf).
1.5 EEXX S RERITE

7E ArcGIS 10.2 HiE#E « HARIAINT 250 9030 ” H fagCBluiE A X Ry k. K. PRlE
X, RS EHIE X .
1.6 HEEIR

H R R v b SRR T B AR SR IR AR AE L IR 55 R4 (hittp:/bzdt.ch.mnr.gov.cn), LA
1:1000 /5, ® &5 GS (2023)2762 5.

2 BRESH
2.1 iy IHERESHNEERERT
2.1.1 FREE IR DRk W
TUHRZE (Percent contribution) 512 MaxEnt F L 7E I Z55e A 45 IR 858 R 1 X 42
A E) DTRR . CRETDAISE, 201900 HITH4E MaxEnt 8 () 6 DMIAEEH 7, BIO2 )



SRR (31.17%), H N BIO10 (25.57%) 11 BIO13 (18.29%), BIOS. BIO3. BIO17
TR (G 1o AT 3 D oTikE R M ER T (BIO2. BIO10 1 BIO13) Jyih
AU B A W R AR T, S 1ETTERE 75.03%

— RN A LERE AR T 0.5 BF,  HON R EE R IS LS TAE A (I
202000 FABERFm R e R0 (B 2), 3 A3 IR R 7 3E T F SO dU A A7 1 L A 2

SEB A 311 ~9.27°C; TR E 25.65 ~ 36.61°C; i A FE/KE 154.85 ~ 999.60

k

mm.
=1 IMEEFRE
Table 1 Contribution rates of environmental factors
BB T ity TTHRE (%)
Environment factors Description Contribution rates
BIO2 ¥4 H iR Z Mean of monthly (max temperature - min temperature ) 31.17
BIO10 B INZEP 1 B Mean temperature of warmest quarter 25.57
BIO13 i H %7K & Precipitation of wettest month 18.29
BIOS T2 - ¥1R FE Mean temperature of wettest quarter 12.68
BIO3 ZEIR M Isothermality 10.75
BIO17 T Z= %7K i Precipitation of driest quarter 1.55
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Fig. 2 Response curves of main environmental factors
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Fig. 4 Receiver operating characteristic curve of MaxEnt model
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Table 2 The area of suitable regions of Propylea japonica in China under current climate

EAEEY AR (10*km?) Forte (%)
Suitable levels Area Percentage
4Ei&4E X Unsuitable regions 568.42 59.21
fi& A X Poorly suitable regions 126.71 13.20
HhiE 2E X Moderately suitable regions 135.34 14.10
fEiE 4 X Highly suitable regions 129.53 13.49
N

I: A& X Unsuitable regions
- fiRiE 4 X Poorly suitable regions
- g2k [X Moderately suitable regions
- @ E X Highly suitable regions
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Fig. 5 Distribution of suitable regions of Propylea japonica in China under current climate
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4. Note: The map was based on the standard map No. GS (2023) 2762 downloaded from the standard map service

system of the Ministry of Natural Resources. The base map has not been modified.
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Fig. 6 Potential distribution of Propylea japonica in China under future climate
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™. a, 2030SSP1-2.6; b, 2030SSP3-7.0; ¢, 2030SSP5-8.5; d, 2050SSP1-2.6; e, 2050SSP3-7.0; f, 2050SSP5-8.5; g,
2070SSP1-2.6; h, 2070SSP3-7.0; i, 2070SSP5-8.5; j, 2090SSP1-2.6; k, 2090SSP3-7.0; 1, 2090SSP5-8.5 . Note: The
map is based on the standard map No. GS (2023) 2762 downloaded from the standard map service system of the
Ministry of Natural Resources. The base map has not been modified. a, 2030SSP1-2.6; b, 2030SSP3-7.0; c,



2030SSP5-8.5; d, 2050SSP1-2.6; e, 2050SSP3-7.0; f, 2050SSP5-8.5; g, 2070SSP1-2.6; h, 2070SSP3-7.0; i,

2070SSP5-8.5; j, 2090SSP1-2.6; k, 2090SSP3-7.0; 1, 2090SSP5-8.5.

®3 TRESEBRTEFREEXER (10*km?)

Table 3 Area of different levels of suitable regions under different climate scenarios (10* km?)

B 1A

Periods

FEEEX

Unsuitable

region

IR X
Poorly suitable

region

Hag X

Moderately suitable

region

FridE A X
Highly suitable

region

2030SSP1-2.6
2030SSP3-7.0
2030SSP5-8.5
2050SSP1-2.6
2050SSP3-7.0
2050SSP5-8.5
2070SSP1-2.6
2070SSP3-7.0
2070SSP5-8.5
2090SSP1-2.6
2090SSP3-7.0
2090SSP5-8.5

531.32 (-37.10)
502.80 (-65.63)
486.63 (-81.79)
447.07 (-121.35)
398.66 (-169.76)
380.88 (-187.54)
405.18 (-163.24)
359.13 (-209.30)
339.67 (-228.75)
437.80 (-130.63)
327.81 (-240.61)
329.93 (-238.49)

139.90 (+13.19)
157.98 (+31.27)
171.49 (+44.78)
204.11 (+77.40)

233.53 (+106.82)

239.41 (+112.70)

230.29 (+103.58)

24528 (+118.57)

250.19 (+123.48)
206.27 (+79.56)

235.96 (+109.24)

233.05 (+106.34)

144.67 (+9.33)
154.02 (+18.68)
149.90 (+14.56)
150.96 (+15.62)
160.33 (+24.99)
163.90 (+28.56)
158.99 (+23.65)
167.52 (+32.18)
166.24 (+30.90)
158.18 (+22.84)
170.12 (+34.78)
164.94 (+29.60)

144.11 (+14.59)
145.21 (+15.68)
151.98 (+22.46)
157.86 (+28.33)
167.48 (+37.95)
175.80 (+46.27)
165.54 (+36.02)
188.07 (+58.55)
203.90 (+74.37)
157.76 (+28.23)
226.11 (+96.59)

232.08 (+102.55)

T $55 WEFROR S U B A S AR XA AR SRS R 57 T 1 0 sl R T AR

in parenthesis indicates the increased or decreased area of each class of suitable region under each future climate

- Note: Figure

scenario compared to current climate.
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