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Abstract

Beta diversity is a biodiversity index that describes the species differences among habitats. Climate
change influences that, directly and indirectly. In the present research, the studied species were sampled
from rivers in the Caspian Sea Basin. 19 bioclimatic variables were obtained from the WorldClim
website (from 2000 to 2021). All operations were performed using R functions. Correlation variables
were examined with Pearson correlation and the findCorrelation function in the caret package. Present
beta diversity was calculated using the Jaccard dissimilarity matrix and the adespatial package. The
bioclimatic variables and beta diversity were ordinated with Redundancy analysis (RDA) and the vegan
package. Presence-absence data were converted using the Spatial Weighting Matrix (SWM) and
gabrielneigh function. The best GCM for predicting future climatic parameters was selected through
the web-based program GCMeval. The presence of fish in the future was modeled using the Joint
Species Distribution Modelling (JSDM). Continuous data of future presence was given a threshold.
Presence-absence data were used for predicting future beta diversity. Finally, future beta diversity was
estimated for three scenarios: ssp126 (optimistic), ssp245 (moderate), and ssp585 (pessimistic), across
three periods from 2021 to 2080. The results showed that the current state of beta diversity in the
Caspian Sea Basin is unfavorable, and its declining trend will continue. The effects of bioclimatic
parameters on the beta diversity were not significant, suggesting that other factors may influence it. The
poor beta diversity underscores the need for effective conservation policies and sustainable management
of natural resources.
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