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Abstract

Background and Obijectives:Climate change poses a significant threat to biodiversity and
the distribution of plant species. Allium jesdianum (Piaz-e-Yazdi), a valuable medicinal species
in the Zagros Mountains of Iran, has populations damaged by climate change and over-
harvesting. This study aimed to identify the most critical environmental factors affecting the
distribution of this species and to predict the impact of climate change scenarios on its future
habitats.

Materials and Methods: This study employed Maximum Entropy (MaxEnt) modeling to
predict the geographical distribution of A. jesdianum. We used species occurrence data along
with a set of bioclimatic, soil, and topographic variables. We assessed the impact of climate
change on the species' distribution under two scenarios, semi-optimistic (RCP 4.5) and
pessimistic (RCP 8.5), for the years 2050 and 2070.

Results: According to the percent contribution index, elevation (55.4%), precipitation of the driest
month (15.6%), and topsoil bulk density (13.1%) were the most decisive factors in the species'
distribution. The model demonstrated excellent performance (AUC = 0.9) and predicted that suitable
habitats for this species will decrease by 14% to 23% under future scenarios, with the most severe decline
occurring under the pessimistic scenario. Furthermore, suitable habitats are projected to shift toward
higher latitudes (33° to 38° N), while suitability is expected to decrease at lower latitudes.

Conclusion: These findings emphasize the need for immediate conservation strategies for A.
jesdianum. We recommend identifying and managing current and future suitable areas for in situ
conservation, as well as for the sustainable cultivation and utilization of this valuable species.
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Figure 1. Distribution pattern of Allium jesdianum in Iran based on elevation range
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Table 1. The most important variables affecting Allium jesdianum distribution in Iran

Class Selected variable Abbreviation Unit
Annual mean temperature Biol °C
Bioclimatic va_rlables Precipitation of the driest month Biol4 mm
(www.worldclim.org)
Precipitation of the wettest quarter Biol6 mm
Soil variables Topsoil bulk density Bulk kg.dm3t
(www.soilgrid.org; www.isric.org) Topsoil organic carbon content Toc %
Topographic variables Elevation Alt m
(www.worldgrids.org)
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PC Pl
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Figure 4. Suitability map of Allium jesdianum habitat in 2050 and 2070 years under RCP4.5 and RCP8.5 scenarios

@3“"" dL\-»A) QJLM.H A D Yy \.’ YA 8 gde D 6594 BL) umu..n L}J\Sﬂ &\J-AJ\J- & JJ.A «ué\.db‘ jo))‘s
I s a8 bl ol ss e sanlin (e Sl oS Coglae Sl ow oo S e it L 45 a8,

0] 3 s 3 88 S, st Al o 55 ol o &S 3l ol (0 JSKe) GWlae 5 e e
5o oy G sl (Jlae ooz anlia clil a4 ol bl o e o NECTIESICIN |5 oS



VEA

soba o s IS comlas 5SS 31 il 2l ge £85s
Sty S som Sl 5 dsde SasS s S
AP PRI P P S| P g VORI R P ¥
s s eSS 4 i M pabse

..m; G\z«a o2 Bl

0.154

0.054

0.001

M‘Mdux)uMth‘lﬂA{wV’v’ j*’o’

YV oooles FY wl ol lare 5 ool LS @oliies asldas

YA LYY oopume o dm S e oLl s b o e
sy cnl b Ll S8 e a4 s (s 4o
xS (Poleward Shift) (b v 4 oloals ol 4 &
Bl Bla Bl 6l 48 A ams el o
PR U RS GV PEVCK JU PSR A

X K LA Jesdianum &S aiS e e g e

Climate Scenario

Current

[ ] peras_2050
[ ] peras_2070

Peras_2050

[ ] peras_2070

30

Latitude
sl s (Allium jesdianum) a3 5k o slbe s&Kius s oWk (o sbals PE R S ISR I S

35

Figure 5. Projected impacts of climate change on latitudinal shifts of suitable habitat for Allium jesdianum in

2050 and 2070 compared to current conditions under different climate change scenarios
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Table 3. Projected habitat shifts of Allium jesdianum in Iran in 2050 and 2070 under RCP4.5 and RCP8.5

scenarios
Total Stable Loss Gain Range change
Species Scenario range
Kkm? km? km? % km? % km? %
Current 351271 - - - - - - -

RCP4.5-2050 300433 295476 55795 15.88 4957 141 -50838 -14.47
A. jesdianum RCP8.5-2050 292658 288390 62881 17.90 4268 122 -58613 -16.69
RCP4.5- 2070 287533 280685 705861 20.09 6848 195 -63738 -18.20
RCP8.5- 2070 270002 265123 86148 24.59 4879 139 -81269 -23.14
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