Ecolo-GIS – Ecological Consultation

Ecology, Environment, GIS & Remote Sensing


Predicting the impact of climate change on butterfly and woody vegetation species richness in Israel

Abstract

The present study examined the influence of predicted climate changes on woody vegetation and butterfly species richness. These two organisms groups are commonly used as bio-indicators of biodiversity. Biodiversity encompasses the whole range of the diversity of life on earth. It includes several levels of diversity, from genetic diversity through species diversity to ecosystems diversity. Species richness is the most common index for evaluating biodiversity. Species richness and biodiversity are essential components of the ecosystem. Their degradation may hamper the ecosystem functioning and especially ecosystem productivity, stability and resilience.

A wide range of biotic and a-biotic factors affects species richness. These factors include: precipitation, average and maximal temperature, evapotranspiration and primary productivity. 

Several studies predict that during the coming century, the average temperature will rise about 1.80C, average annual precipitation will decline by 8% and relative humidity will decline by 10%.

The present study examined woody vegetation and butterfly species richness at 20 sites across Israel. Sites were located on limestone strata and their distribution was selected to represent habitat heterogeneity in Israel. Species lists were recorded in 9 cells of 1000 m2 in each site, which was defined as a 1 km2. Spatial climate models were created from climate station data. 

Average woody vegetation species richness was 11.6±34.8 species per km2. Highest richness was in Park Ialon, at the base of the Judain mountains (64 species per km2). Species richness declined to the north and south. Average butterfly species richness was  5.7±9.9species per km2. Highest richness was also in Park Ialon. Butterfly species richness also declined to the north and south of Ialon. 

Woody vegetation and butterfly species richness increased with the increase in water related factors. Minimum relative humidity was the most influencing factor on woody vegetation species richness [Adj. R2=0.55; p<0.001] and butterfly diversity [Adj. R2=0.517; p<0.002]. Butterfly species richness was most influenced by precipitation distribution and minimum relative humidity [Adj. R2=0.517; p<0.002]. Temperature did not affect species richness.

Average annual precipitation had a significantly more influence on species richness than average temperature or average minimum relative humidity. The current study predicts that an average decline of 8% in yearly precipitation will lead to an average decline of 2% in woody vegetation species richness and an average decline of 5% in butterfly species richness. These predictions are similar to other studies conducted in Israel but are lower than studies conducted in Europe and other areas around the world.
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