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Extended Abstract
Introduction: Climate change is one of the most important issues in the world, which has great effects

on ecosystems and their diversity. One of the most important factors of climate change is the increase
in temperature and change in the precipitation pattern, which affects the distribution of plant species.
The use of species distribution models is one of the most reliable techniques for investigating the impact
of climate change on the distribution of plant species. One of the methods of plant distribution modeling
is using the maximum entropy model. This model uses environmental conditions such as temperature,
precipitation, and geographic altitude as inputs, and based on that, plant distribution is predicted. This
model predicts the probability of species distribution in the new environment based on the theory of
maximum entropy and based on the available data. In this model, based on the information we have
about species distribution in different environments, a probability distribution is obtained for species
distribution, which has the highest entropy. However, for the best prediction of the distribution of the
species, we need to have detailed information about the biophysical, ecological and environmental
characteristics of the species in question. In this method, instead of trying to model all aspects of the
species and the environment, only the available information about the distribution of the species is used.
In this study, the effect of climate change on the distribution of valerian (Valeriana sisymbriifolia)
species is predicted using the maximum entropy model in Isfahan province.

Materials and methods: In this study, the effect of climate change on the prediction of the distribution
of Valeriana sisymbriifolia species in Isfahan province was investigated using MaxEnt model. For this
purpose, 50 points of presence of example in May 2022 in different regions were first registered by GPS
device by random sample method and after collecting environmental data including 10 climate changes
and 3 physiographic changes, the effect of climate change on the distribution of the plant species
Valeriana sisymbriifolia in Isfahan province was investigated using the entropy machine model and in
the time periods of 2020, 2050 and 2100, under two scenarios: SSP2 and RCP4.5. To study the effect of
climate change on the distribution of Valeriana sisymbriifolia plant species in Isfahan province, new
climate scenarios including SSP (Shared Socioeconomic Pathways) and RCP (Representative
Concentration Pathways) scenarios were used. The SSP scenarios in the GFDL-ESM4 general
circulation model correspond to a combination of paths in which the economy, population, and politics
will change in the future. The RCP scenarios in HadGEM2-CC general circulation models also
correspond to different levels of future greenhouse emissions.

Results and Discussion: The results showed that the distribution of Valeriana sisymbriifolia species in
Isfahan province will decrease from 3.07% to 0.047% under RCP4.5 scenario in 2020 to 2100. Also, the
distribution of this species under the SSP2 scenario showed that from 2020 to 2100, the distribution of
the species and its favorable habitat will decrease from 3.74% to 1.554%. In fact, under both studied
climate scenarios, the ideal habitat of valerian has decreased and will be completely lost in some areas.
The entropy machine model showed that there are several factors affecting the distribution of valerian
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including slope, rainfall in the coldest season of the year, annual rainfall and altitude. Also, this model
obtained Auc=0.95 in the evaluation, which shows the excellent prediction of the entropy model in
predicting species distribution.

Conclusion: According to the output maps from the MaxEnt model and also according to the influence
of important variables in this process, it can be concluded that the distribution of the species in question
is decreasing under the influence of climate change in successive years. In addition, according to the
response curves of the species in terms of physiography, as the slope and height increase in the area in
question, the amount of distribution of the Hyacinth species also increases. Also, according to the field
observations, it can be said that the species in question is observed in the slope and at very high altitudes,
such that during sample collection the species in question was present at an altitude of 3000 meters, and
the reason for this can be attributed to the strong roots of the plant, which creates the ability to reproduce
in rocky conditions. On the other hand, because other species do not tolerate the same conditions, their
presence decreases and the competition it decreases for the Hyacinth species. The response curves of
the species to changes in rainfall also show that the more the annual rainfall and the rainfall in the cold
months, the more likely the presence of the species will be, such that the more the annual rainfall exceeds
250 mm, the more likely it will occur.
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