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GIS-Based Abiotic Factors Assessment of Gir Sanctuary, Gujarat, India

Abstract- This research deals with quantitatively studying abiotic factors - rainfall and temperature of the protected area, Gir

Sanctuary by the means of GIS technology. ArcGIS Desktop version 10.7.1 was used for creating rainfall and temperature

maps of the study area over the period of ten years (from 2011 to 2020). The results indicate higher rainfall and temperature

in the Eastern Gir region as compared with Western Gir region. This also positively corelates rainfall and temperature. This

research is the first study of Gir Sanctuary with respect to studying abiotic factors with the help of GIS technology and can

be replicated in other protected areas of Gujarat.
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INTRODUCTION

GIS – Global Information Systems are based on

computers, which are capable of manipulating, storing and

visualizing geographical data.1 It provides a very good

framework for the analysis of maps.2 There are computer-

based software, that use GIS technology, one of the most

popular and powerful computer software is ESRI’s

ArcGIS.3 Abiotic factors, also known as climatic factors,

consists mainly of rainfall and temperature.4 ArcGIS can

be used to create rainfall and temperature map of the study

area.5,6 Gir Sanctuary provides  varied environments for

the flora and fauna because it is mostly dry deciduous.7 It

is constating a total of 1412 km2 area.8 Most often the Gir

Sanctuary is divided in eastern and western region by the

forest department of Gujarat. Both of these regions are

having different biotic and abiotic conditions. Western
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region is mostly dominated by Tectona grandis.9 Eastern

region is higher in slope and therefore shows difference

in vegetation. Looking at the previous studies, it can be

seen that it was related to phytosociology, ethnobotany,

and conservation of Asiatic Lion.8,10,11 No one has ever

attempted to study Gir Sanctuary’s abiotic conditions with

respect to GIS technology. This research was started with

aim of quantitatively studying the abiotic factors – rainfall

and temperature by the means of ArcGIS.

MATERIALS & METHODS

ArcGIS Desktop version 10.7.1 was used for this

study.12 First shapefile of the study area was created.

Require data of rainfall and precipitation was downloaded

from Climatic Research Unit.13 A total of two maps,

consisting ten years of rainfall and temperature (From 2011

to 2020) was created for the study area (Figure 1).
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RESULTS & DISCUSSION

Results indicate that over the period of ten years the

annual average rainfall in Gir Sanctuary has varied from

775 mm/year to 912 mm/year (Figure 2). Western region

gets lower rain compared to easter region. Therefore,

vegetation in both these regions are different.9 The reason

eastern region gets more rainfall is also because of increase

in temperature. As the temperature gets higher, rainfall

also increases.14 This can be seen as well, ten years of

annual average temperature in Gir Sanctuary also indicate

variation from 26.29°C to 26.7°C (Figure 3). Western

region experiences lower temperature compared to eastern

region. Previous studies show similarity with our study.

Rainfall map of Al Mahwit over the period of ten years

shows eastern region having high rainfall compared with

western region.15 Temperature maps of Dudpukuria-

Dhopachari Wildlife Sanctuary over the period of thirty

years show eastern region having high temperature

compared with western region.16

Figure 2. Gir Sanctuary – Annual Average Rainfall Map (From 2011 to 2020)

Figure 1. Gir Sanctuary - Rainfall and Temperature Maps creation process in ArcGIS
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CONCLUSION

The present study deals with the abiotic factors –

rainfall and temperature of protected area, Gir Sanctuary.

To the beast of our knowledge, this is the first GIS-based

assessment of abiotic factors of the study area. It provides

a ten-year map of rainfall and temperature Gir Sanctuary,

showing the difference in the eastern and western region

of the area. This study will be helpful for future ecology

related study of Gir Sanctuary. It serves as a base for

understanding the vegetation of the protected area. This

work can be easily replicated in other protected areas of

Gujarat.
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