PEdL bR BE 2= ik 2023,38(5) : 49-56
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2023. 05. 07

I

ETREZEAET=HNEREES=BES MmN

#OFLEEE ERALERELE B

(L. IS Al KA MRA e s IS8l PRI AR 01001952, N 52l H A IXES MRl i 2 J s IR R B » P9 587ty % 4¢ B 137400)

W EARRALEZZHEEEAR TR AHLE T 5 HE L, AR FRY fo LA R Z
PR AR B ZH 20 H A 30" 5 P R e IMBLHHE A A, A MaxEnt 828 f= Arc-
GIS, @it/ X oML R VIF M AT 3REE F#AT R A A E LAY AN AR RRAABEE T TH
AlsaZHEs AR, £REAN, 2 RFE ZERFIEBX T ERAUC) K 0,998,353 T4 5K -F
AMER ;W AREZR LIS AN EEARRNEARRTFETHBE RAARKEFBER, 246
THRAL A 4 50.2% .21, 9% A2 5. 5% .3 AR F UK ETA 77.6 % AL B FH ‘;Li[iibﬁ‘?w_;
— AR HEBOBE AR 2 AN R REAEFH 76988 m, ABEELTZFTALESZR
KREARABREOSHERSGHENIKBRRR IS, FRERARKEHALAANG AL EFH 2 ﬁﬁ
MR &g & 2 AR A,
XEIFALE S Z;MaxEnt 8 , A E T AP 5% T it
RE DS :Q949. 754. 2 XEktRERD:A X EHES:1001-7461(2023)05-0049-08

Prediction of Potential Distribution Area of Empetrum nigrum var. ja ponicum
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Abstract: Em petrum nigrum var. japonicum is a rare plant with important medicinal and economic values
growing in northeastern China. It is distributed in the North temperature and Arctic regions. With the in-
tensification of global warming in recent years,the suitable range of E. nigrum var. japonicum may be fur-
ther reduced. In order to explore the change of its potentially suitable area,clarify its suitable distribution,
and provide a theoretical basis for scientific protection,development and utilization of this species, based on
distribution data of E. nigrum var. japonicum and 30" resolution environmental data in the study area,
MaxEnt model and ArcGIS were used to screen environmental factors and establish models through corre-
lation analysis and VIF analysis to predict potentially suitable distribution area of E. nigrum var. japoni-
cum under different climate scenarios in the future. The model indicated that the area under the receiver op-
erating characteristic curve (AUC) was 0. 998, which reached the excellent prediction result. The main en-
vironmental factors affecting the distribution of E. nigrum var. japonicum were the average temperature in
the driest quarter and the minimum temperature and altitude in the coldest month, with comprehensive
contributions of 50.2%,21. 9% and 5. 5%, respectively. The cumulative contribution of the three factors
reached 77.6%. The geometric center of the suitable area of E. nigrum var. japonicum had always been

the trend of southward migration, and the maximum migration distance of the two adjacent periods was
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76 988 m. Under the background of climate change, E. nigrum var. japonicum final suitable areas would

continue to migrate to higher elevations and latitudes. The results provide a basis for exploring the undis-

covered distributions of and planning the introduction and cultivation of E. nigrum var. japonicum.
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g. 1 Distribution sampling sites of E. nigrum var. japonicum
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in northeastern China
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Table 1 Environmental variables for MaxEnt model prediction
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Fig. 2 ROC response curve of MaxEnt model
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Table 2 Environmental results of MaxEnt model under

different parameter settings
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Table 3 Results of the analysis of major environmental variables in E. nigrum var. japonicum suitable area
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Fig. 3 Potential distribution for E. nigrum var. japonicum during different periods in China
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Table 4 Suitable growing area of E. nigrum var. japonicum under different climate scenarios in China km®
SRR 5 o B AR X — M A X BRI K BT A= X
2 i 8 818.88 29 130. 08 65 724. 96 37 948. 96
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SSP585—2050s 3 975. 44 26 109. 44 70 360. 08 30 084. 88
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ALK, #E SSP585 1 &t T il A= X 1 R 4 /N 5 Ky
A . ) 7 A, 5 R

i & 4 Tu%th AR S A AR A X AR b A R

R5 FARARBERLES=E

T S AR AE — S I 25 5. E SSP5245 TR T,
e BE I AR DX T AR % A8 Ak iR BE A K, 20508 R TR T
DU B 3 v R R A AR X AR g/ 0 B, (2 AR
2090s T AE Y AT I 42.13% . 298 3 715 km”;
7E SSP126 15t F . 2050s 5 B A= X i AR AH 45 24 i
WA 67.71% A2 A 5 971 km®,2090s 5 B A4
X FRAH#R 20508 A2 ALK, 1 T 104, 88 %%,
FRZ) 2 2 985. 92 km” ; 7E SSP585 i 5 7, 2050s /&
JEE AR DX T RRORE B2 RIS i 20, 2804, THI AR 2
1788 km®, 7£ 2090s & J& & A4 X 34 8. 07%,94]
712 km’®, FEARK 3 MR ST RAUA & 28
Az DX sl RS 15 S AR AR T A [ AR AR ks #4 L 9F HL
T SSP245 1 56 5 XA A A2 Ak 1 w137 ECJRE P e e
ME 4T LEL. RAdLAEm 2 3 R EERT
2050s 1 2090s 2 A~ B H] 32 35 A X AE K 2% % 04 b
BRHL DX, FE AR SR A ST 50T A A B30 B 2R L
DX A 359 5 7 13 A DX

ER=ETH

Table 5 Dynamic changes in the suitable area for E. nigrum var. japonicum under different combination of climates scenarios
i B/ km® AR LR (%)
AR AR 5
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Fig. 4 The spatial pattern changes of E. nigrum var. japonicum in different periods

115°E 120°E 125°E 130°E 135°E

e il - B!
N e 7 \
I A T B . Tt as _{‘ﬂ\ )\
) @F A { N R
H i g &
z, ' z current TN {
o \\ o | BUSHAE A ("4 Ngsen "y e
A \\ e SSPIZG 2050s % \\
\‘\\ ’,4/ s F(B
“\ H . SSP,ﬁf'\ 2050s
L ’ » SSP}26-2090s
Z Z | g ) SRR 1 TS
9 A }'sprx\ -2090s
N f/‘jy r'l
K| Y
0 175350 700k . 7~ \
i m . [\w/'\_ " P 02350100150 200
E ;S Fuah oS SR ———
115°E 120°E 125°E 130°E 135°E
Bs5s AASEZTABETHRLESZELERRLTL
Fig. 5 Core distributional shifts under different climate scenario periods for E. nigrum var. japonicum
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