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Abstract: [Objective] This paper investigates the effects of environmental changes on the distribution and

niche of Prunus mira to provide theoretical support for the conservation and development of P. mira
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resources. [Method] In this study, based on 216 geographical distribution data of P. mira, we combined 11
climatic, soil and topographic factors, invoked the maximum entropy value model (MaxEnt) optimized by
ENMeval program package to simulate the spatial distribution pattern of potential distribution areas of P.
mira under three future climatic conditions. The ecospat package was also used to analyze the changes in the
climatic niche of P. mira to determine the main environmental variables affecting the distribution of P. mira.
[Result] (1) The optimized MaxEnt model can accurately predict the potential geographical distribution
areas of P. mira. The distribution areas were mainly located in higher altitude areas such as the Qinghai-
Tibet Plateau of northwestern China and the Yunnan-Guizhou Plateau of southwestern China, with a total
area of about 360 711.8 km® among which the Lhasa River Valley, the middle Yarlung Tsangpo River
Valley, the Nujiang River, the Lancang River, the Jinsha River and other dry and hot river valleys were
highly suitable areas for P. mira. (2) Under future climatic conditions, the overall trend of P. mira suitable
area was shrinking to the southwest, and the overall trend of suitable area was decreasing. (3) The main
environmental variables affecting distribution of P. mira were annual difference in temperature,
isothermality and elevation; the overlap between niche of P. mira and the current niche in the future period
gradually decreased with increasing climate change. [Conclusion] With future climate change, P. mira will
migrate to areas with relatively higher latitude and altitude, and the climatic niche of P. mira will gradually
diverge from the current niche, with temperature and altitude being the main environmental factors affecting
the distribution of P. mira. Based on the above results, we should establish conservation sites in areas where

there is no significant change in both current and future environmental suitability to reduce the effects of

546 4

global warming, and also to avoid further damage to P. mira resources from disruptive human activities.

Key words: Prunus mira; MaxEnt model; potential distribution area; niche; climate warming
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Tab. 1 Initial screening for environmental factors
HA Type [K-F Variable ik Description A7 Unit
Biol 4ESF34)R iR Annual mean temperature C
Bio3 ZERME Isothermality %
Bio4 PN 4 5)) 24U Temperature seasonal variation coefficient %
Bio5 B H 5 il Max. temperature of the warmest month C
Bio6 ¥ A 5 fKiE Min. temperature of the coldest month C
Bio7 RIRHFH 2 Temperature annual range C
Bio8 2R FE 7145 I Mean temperature of the wettest quarter C
Bio9 T2 SR Mean temperature of the driest quarter C
SR T Climatic factor Biol0 R ZE % TSR Mean temperature of the warmest quarter C
Bioll A ZE P 1)S Mean temperature of the coldest quarter C
Biol2 4E[#7K & Annual precipitation mm
Biol3 % H %7K & Precipitation of the wettest month mm
Biol4 BT A F& 7K & Precipitation of the driest month mm
Biol5 [ K Z=5 48 4k Precipitation seasonality %
Biol6 B2 BR 7K = Precipitation of the wettest quarter mm
Biol7 T2 P /K & Precipitation of the driest quarter mm
Biol8 5 ZE % P4 /K & Precipitation of the warmest quarter mm
Biol9 A 2= FEBR 7K & Precipitation of the coldest quarter mm
T REF_BULK + 3T Soil density kg/dm®
T _CEC_SOIL - 3PH B 725 #2687 Soil cation exchange capacity cmol/kg
T-PH-H,O K2+ 3FEpH1E pH of topsoil
T _GRAVEL K2 LB & Topsoil gravel content %
T_SAND KZHPHRE 4 L Topsoil gravel percentage %
T SILT R )ZIAVE & Topsoil silt content %
T CLAY FRZ% 1% & Topsoil clay content %
5T Soil factor T USDA_TEX CLASS USDA -1 #1532 Topsoil USDA texture classification
T OC 346 HURR T 43tk Topsoil organic carbon percentage %
A 2 - o 1 B B2 o B
T_CEC_CLAY éi[iio):zefcifailgrffgc)i?j%? léohesive soil layer cmol’kg
T BS KE LIHEFEARMAE Topsoil base saturation %
T TEB K2 3Tt 2 3L Surface soil exchangeable salt base cmol/kg
T _ESP FZ L RZ £ Surface soil exchangeable sodium salt %
T ECE #J7 133 L5 3 Topsoil salinity dS/m
HiJE (K7 Terrain factor ELEV 14K Elevation m
2 RETEH TNk 5 IS E F
Tab. 2 Final screening of environmental variables for prediction of geographical distribution of P. mira
A Type [X-7 Variable #iR Description #47 Unit
Biol SESF)S i Annual mean temperature C
Bio3 iR M Isothermality %
(AT Climatic factor Bio5 i #H B i Max. temperature of the warmest month C
Bio6 ¥4 A 5 fiK#R Min. temperature of the coldest month «C
Bio7 RiRFHZE Temperature annual range C
Biol2 4 [%7KH Annual precipitation mm
T _REF BULK 4% % Soil density kg/dm’
BT Soil factor T_CEC_SOIL iﬁiﬁa%fﬁﬁ fit 77 Soil cation exchange capacity cmol/kg
T-PH-H,O # )2 L 3EpH{E pH of topsoil
T ECE )2 13 i 5% Electrical conductivity of topsoil dS/m
HiJE 5§ Terrain factor ELEV 4K Elevation m
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Tab.3 Percentage contribution and permutation importance of environment variables for P. mira in the MaxEnt model

¥ Variable TiRikZ Contribution rate/% B 4% # Z{H Permutation importance
SIRAFELZE Temperature annual range 383 741
1K Elevation 222 2.0
S35 M Tsothermality 20.9 12.4
4 [%7K & Annual precipitation 9.8 7.9
A 5 iR Max. temperature of the warmest month 4.9 0.3
B A B KR Min. temperature of the coldest month 2.1 2.1
SESF)S i Annual mean temperature 1.3 0.4
)2 1 5EpH{A pH of topsoil 0.3 04
+ T Soil density 0.2 0.1
3 FH B FASH 18 1 Soil cation exchange capacity 0 0.2
FJZ 135 32 Electrical conductivity of topsoil 0 0
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Tab. 4 Spatial changes of P. mira suitable areas under different climate scenarios

A SMOEAXER  mEEEXER AR BHXEE R XN FeRF Hn= REES

Climate Total suitable Most suitable Contraction Expansion Unchanged  Contraction  Expansion  Unchanged

scenario area’km’ area/km’ area/km’ area/km’ area/km’ rate/% rate/% rate/%
47 Current 360 711.8 113 107.6
SSP126-2050s 354 166.6 138 350.6 35849.3 29 453.1 324 493.8 9.9 8.2 90.00
SSP126-2090s 336 892.3 983 50.7 51712.0 34 633.3 302 981.3 14.3 9.6 89.25
SSP245-2050s 375 520.8 121 892.4 22 566.1 38 184.0 3383334 6.3 10.6 93.80
SSP245-2090s 324 114.6 101 996.5 67 874.7 15745.7 308 393.2 18.8 4.4 84.00
SSP585-2050s 3175174 107 569.4 69 876.0 262354 291 546.0 19.4 7.3 80.80
SSP585-2090s 362 013.9 926 56.2 38 640.4 83228.0 2793733 10.7 23.1 77.50

7 SSP126-2050s 715 AR k20508 31 LA SSP 126 A 455 X F) 50 &5 A 9 0% 35 35, SSP126-2090s. SSP245-2050s. SSP245-2090s. SSP585-
2050s. SSP585-2090s At 2 #E . Notes: SSP126-2050s indicates that the projections of the SSP126 climate model are used as the climate background
for the next 2050s period. SSP126-2090s, SSP245-2050s, SSP245-2090s, SSP585-2050s, SSP585-2090s are in the same manner.
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