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Abstract
This paper investigates the spatial change of rare vegetation cover of Gobustan, Azerbaijan. The Gobustan
State National Park (Conservation Area) is a nationally important desert/semi-desert located west and south-west of
Baku, Azerbaijan. In 2007 Gobustan was declared a UNESCO World Heritage Site considered being of "outstanding
universal value" for the quality and density of its rock art engravings. The Study Area at Gobustan contains a wealth of
historical and archaeological sites and is also known for its rare vegetation. This investigation includes monitoring of
existing threats to rare vegetation (Global Climate Change, oil and gas exploration, overgrazing of winter and summer
pastures by domestic sheep, goats and cattle, pollution, etc.) as well the processing of remote sensing data to produce
“measured” vegetation indicators.
This study has shown that oil and gas infrastructure, in an ecologically important semi-arid region, has a negative
effect on species abundance and cover of vegetation.
Rare vegetation classification within a buffer zone indicates: Plant cover has decreased in the buffer zone and is
higher than the Sensitive Area. Bare ground has increased dramatically in the buffer zone whereas in the Sensitive Area
it has decreased slightly.
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of winter and summer pastures by domestic sheep, goats and cattle,
pollution, etc.) Figure 2.

Introduction

The methodological approach of this project includes training in the
field of identification and census methods and the use of standardized
monitoring methods. Remote Sensing (RS) and Geographic
Information Systems (GIS) together form a powerful information

Infrastructure development, Remote sensing

The Gobustan is located between the southern outcrops of the
Caucasus Mountain range and the Caspian Sea, some 60 km south of
the capital Baku as in presented in the Figure 1. The Gobustan semi
desert extends on 1780 km² (1,78,700 hectares) and is characterized by
a semi-arid climate with continental influence and humid, cool winters
and dry hot summers. The mean July temperature reaches 26.4°C and
the mean January temperature 2°C in this area. Average rainfall is 200400 mm per year in Azerbaijan but can be as little as 150-200 mm in
semi-desert areas such as Gobustan (National Hydro-Meteorological
Service 2004, Azerbaijan) [1].

Threats to Rare Vegetation
The Project includes monitoring of existing threats to rare
vegetation (Global climate change, oil and gas exploration, overgrazing

Figure 2: Gobustan National Park.

Figure 2: Gobustan National Park.
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Figure 1: Study area.
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acquisition and analysis tool for monitoring environmental changes.
In order to trace the dynamics of rare vegetation distribution over the
period from 2004 to 2012, we have selected the part of Gobustan area,
where the vegetation is most sensitive to threats such as overgrazing,
infrastructure, etc. (Figure 3).

Data and Methodology
The fundamental basis of this Project is Remote sensing imageries
which came from Spot Image in 2.5 M, 5 M and 10 M resolution [2,3].
We have SPOT5 images from 2004 to 2014 years. In combination with
more recent data (SPOT4 satellite data from 2010 and 2014), these
early images enable us to study how Study area has changed over time
(Figure 4).

Vegetation Response to Grazing By Livestock
Map of current pasture usage
Purpose: To provide data on the extent of pasturelands in Gobustan
National Park for rare vegetation conservation.

Vegetation response to industrial development
Assessing protected area effectiveness using surrounding (buffer)
areas environmentally similar to the target area. Many studies are
based on the assumption that an area and its surrounding (buffer) area
present similar environmental conditions and can be compared. For
example, in order to assess the effectiveness of a protected area, the land
use/cover changes are compared inside the park with its surroundings.
The plan also proposes ‘buffer’ zones – areas between Industry Zone
and non-industrial protected area [4].

FigureFigure
4: Rare
vegetation classification within the buffer
4: Rare vegetation classification within the buffer zone from 2004 to 2012.
zone from 2004 to 2012.

Rare vegetation degradation in the Pasture area

The “buffer area” (10 km2) surrounds the industrial zone
This study has shown that oil and gas infrastructure, in an
ecologically important semi-arid region, has a negative effect on species
abundance and cover of vegetation (Figure 5a).

Rare vegetation classification within a buffer zone indicates
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Plant cover has decreased in the buffer zone and is higher than the
Sensitive Area. Bare ground has increased dramatically in the buffer
zone whereas in the Sensitive Area it has decreased slightly (Figure 5b).
Bare ground is the non-vegetated, non-litter-covered part of the
land surface. It includes scree, bare soil and subsoil, erosion pavement
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Rare vegetation degradation within the "Buffer Zone"
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Figure 3: Map of current pasture usage.
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and exposed bedrock. An increase in bare ground is likely to indicate
an increase in soil erosion [5,6].
Bare ground has increased dramatically in the buffer zone whereas
in the Sensitive Area it has increased slightly (Figure 6).
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Figure 6: Bare ground distribution in the buffer zone.
Figure 6: Bare ground distribution in the buffer zone.

Rare vegetation communities

Area in hectares,
26-09-2004

% of the area

Alhagi pseudoalhagi

118.9

Tamarix

36.13

Suaeda dendroides
Salsola nodulosa/
Artemisia lerchiana/ Salsola dendroides
Bare ground

Area in hectares,
01-08-2012

% of the area

% change between
both periods

29.5

72.1

18.0

11.5 decrease

9.0

158.0

39.4

30.4 increase

26.02

6.5

5.04

1.26

5.24 decrease

220.9

57.4

155.4

38.8

18.6 decrease

1.58

0.4

10.1

2.5

2.1 increase

Table 1: Rare vegetation changes from 2004 to 2012.

Results and Discussion
The results indicates that major changes in the study area from 2004
to 2012 years involved decrease in vegetation cover types including
Alhagi pseudoalhagi (-11.5%), Salsola nodulosa/Artemisia lerchiana/
Salsola dendroides communities (-18.6 %) and Suaeda dendroides
(-5.24 %); and increase in Tamarix (+30.4 %) and Bare ground (+2.1
%) (Table 1).
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