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I 
 

INTRODUCTION 
 

Saurashtra is a region of western India, located in the Arabian sea coast 
of Gujarat state. The rainfall in the southern highlands of Saurashtra and the Gulf of 
Cambay is approximately 63 cms while the other parts of Saurashtra have a rainfall 
of less than 63cms. The region is cursed due to constant droughts since several 
decades. The onset of summer in the Saurashtra region of Gujarat can be a 
frightening prospect. The rocky terrain of low hills and the semi-arid plains begin to 
radiate immense heat. Water shortage looms large and the memory of the severe 
drought of 1999-2000 returns to haunt.  The available observational evidence 
indicates that regional changes in climate, have already affected a diverse set of 
physical and biological systems in many parts of the world (IPCC, 2001). Therefore, 
the present study proposes to assess the vulnerability of selected districts in 
Saurashtra to climate change by the constructing the vulnerability indices during 
different periods. Furthermore, the study also provides the classification of these 
districts under different degrees of vulnerability. 
 
Agro-Climatic and Physiographic Description of the Saurashtra Region 
 

The Saurashtra region consists of seven districts of Gujarat, the district of Rajkot 
being the industrial hub of the region. It is a peninsula also called Kathiawar after 
the Kathi Darbar which ruled part of the region once. The peninsula is shared with 
the Kutch region which occupies the north, Saurashtra forming the southern portion. 
The Saurashtra region comprises the south western part of Gujarat state and the 
districts included in this region are Rajkot, Junagadh, Bhavnagar, Porbandar, 
Jamnagar, Amreli, Surendranagar, and some portions of Ahmedabad district also fall 
under this area. The peninsula of Saurashtra forms a rocky tableland (altitude 300-
600 meters) fringed by coastal plains with a central part made up of an undulating 
plain broken by hills and considerably dissected by various rivers that flow in all 
directions. The eastern fringe of Saurashtra is a low-lying ground marking the site of 
the former sea connection between the Gulf of Kutch and Khambhat. An elevated 
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strip of ground connecting the highlands of Rajkot and Girnar forms the major water 
divide of Saurashtra. The region is characterised by semi-arid monsoon climate. The 
principal crops grown are groundnut, cotton, wheat, bajra, mango and sapota. 

 
II 
 

METHODOLOGY 
 

Several factors determine the district-wise vulnerability to climate change. These 
determinants can be broadly classified under three categories viz., Exposure, 
Sensitivity and Adaptation. However, it will not be possible to include all the sub-
indicators under these three broad categories and so only those indicators relevant to 
Saurashtra region were selected for construction of vulnerability indices. Here, the 
important and maximum possible available indicators were selected for 1990s and 
2000 decades. The vulnerability indices were constructed using the Iyenger and 
Sudarshan’s method. The data pertaining to various socio-economic indicators were 
collected and compiled from different sources, viz., Directorate of Economics and 
Statistics, Gandhinagar and Department of Agriculture and Co-operation, 
Gandhinagar. The meteorological data were collected from the Meteorology 
Departments of Anand Agricultural University, Anand and Junagadh Agricultural 
University, Junagadh.  

Vulnerability to climate change is a comprehensive multidimensional process 
affected by a large number of related indicators and hence it is necessary to measure 
the quantum of vulnerability by constructing a vulnerability index for the various 
districts of Saurashtra. Thus, it is well represented by composite indices. Composite 
indices are used as yardsticks to gauge the vulnerability of each region to climate 
change. They help to classify the sub-regions based on a set of large multivariate 
data. The information contained in the large set is transformed into a small set of 
indices which would provide a convenient method for classification. This would 
enable to fine-tune the hot spot areas that need immediate intervention (Palanisami et 
al., 2009; Patnaik and Narayanan, 2005). Thus, the districts have been taken as the 
unit of computing vulnerability indices in the present study. Keeping in view the 
availability of data, five districts representing the Saurashtra region, viz., Amreli, 
Jamnagar, Junagadh, Rajkot and Surendranagar were considered for the study. 

The list of selected indicators and their functional relationship identified with 
climate change are given in Table 1. 
 
Iyenger and Sudarshan’s Method for Construction of Vulnerability Index 

 
Iyenger and Sudarshan (1982) developed a method to work out a composite index 

from multivariate data and it was used to rank the districts in terms of their economic 
performance. This method is statistically sound and  well  suited  for the development 
of   composite  index  of   vulnerability   to   climate    change   also.   Hence,   though  
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TABLE 1. FUNCTIONAL RELATIONSHIP OF INDICATORS WITH  
VULNERABILITY TO CLIMATE CHANGE 

 
vulnerability indices were constructed using three methods, viz., simple average 
method, Patnaik and Narayanan’s method and Iyenger and Sudarshan’s method, the 
results of Sudarshan and Iyenger’s method were retained for the present study. In all, 
based on the availability of data, 26 indicators were used in the construction of 
vulnerability indices for five different time periods, viz., 1991 and 2008 for the 
selected districts of the Saurashtra region. Out of the 26 indicators, 2 indicators are 
concerned with demographic vulnerability, 4 indicators are related to climatic 
vulnerability, 14 indicators deal with agricultural vulnerability and the rest 6 
indicators represented the occupational vulnerability component.  
 

A brief discussion about the methodology is given below. 
 
  It is assumed that there are M regions/districts, K indicators of vulnerability and  
xij, i= 1, 2, .…M ; j=1, 2, .…k are the normalized scores. The level or stage of 
development of i-th zone, ly  is assumed to be a linear sum xij as 

 
 

Sr. No. 
(1) 

 
Components 
        (2) 

 
Indicators 
      (3) 

Functional 
Relationship 

(4) 
1. 
 

Demographic (2) 
 

a. Density of population (persons per sq. km) ↑ 
b. Literacy rate (per cent) ↓ 

2. 
 
 
 

Climatic (4) 
 
 
 

a. Variance of annual rainfall (mm2) ↑ 
b. Variance of Southwest monsoon (mm2) ↑ 
c. Variance of minimum temperature   (o C2) ↑ 
d. Variance of maximum temperature  (o C2) ↑ 

3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Agricultural (14) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Total food grains (Kg/ha) ↓ 
b. Productivity of kharif groundnut (Kg/ha)  ↓ 
c. Productivity of cotton (Kg/ha) ↓ 
d. Productivity of kharif rice (Kg/ha) ↓ 
e. Productivity of kharif bajra (Kg/ha) ↓ 
f. Productivity of kharif maize (Kg/ha) ↓ 
g. Productivity of  sugarcane (Qtl./ha) ↓ 
h. Cropping intensity (per cent) ↓ 
i. Irrigation intensity (per cent) ↓ 
j. Forest area (per cent to geographic area) ↓ 
k. Total food crops (per cent) ↓ 
l. Total non-food crops (per cent) ↓ 
m. Net sown area (hectares) ↓ 
n. Livestock population (number per hectare of gross 

cropped area) ↓ 

4. 
 
 
 
 
 

Occupational (6) 
 
 
 
 
 

a. Total main workers (per  hectare of   net area sown) ↓ 
b. Number of cultivators (per hectare of net area sown) ↓ 
c. Agricultural labourers (per hectare of net sown area) ↓ 
d. Industrial workers (per hectare of net sown area) ↓ 
e. Marginal workers (per hectare of net sown area) ↓ 
f. Non-workers (per hectare of net sown area) ↓ 
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Where, w’s (0<w<1 and 1jwk
1jΣ == ) are the weights. In Iyenger and Sudarshan’s 

method, the weights are assumed to vary inversely as the variance over the regions in 
the respective indicators of vulnerability. That is, the weight wj is determined by 
 
 ijvar xcw j /=  

 
Where, c is a normalising constant such that  
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 The choice of the weights in this manner would ensure that large variation in any 
one of the indicators would not unduly dominate the contribution of the rest of the 
indicators and distort inter-regional comparisons. The vulnerability index so 
computed lies between 0 and 1, with 1 indicating maximum vulnerability and 0 
indicating no vulnerability at all. 
 For classification purposes, a simple ranking of the regions based on the indices, 
viz.,  ly  would be enough. However, a meaningful characterisation of the different 
stages of vulnerability, suitable fractile classification from an assumed probability 
distribution is needed. A probability distribution which was suitable for this purpose 
was the Beta distribution, which is generally skewed and takes values in the interval 
(0, 1). This distribution has the probability density given by: 
 

 
),(

)(
baB

dxz)(1zzf
1-b1a −

=
−

, 0 < z < 1 and a, b > 0 

  
Where, B(a,b) is the beta function defined by 

 

dxx)(1xb)B(a, 1-b
1

0

1a −= ∫ −  

 
 The two parameters a and b of the distribution can be estimated by using the 
method by Iyenger and Sudarshan (1982).The beta distribution is skewed. Let (0,z1), 
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(z1,z2), (z2,z3), (z3,z4) and (z4,1) be the linear intervals such that each interval has the 
same probability weight of 20 per cent. 
 These fractile intervals were used to characterise the various stages of 
vulnerability as shown below: 
 

1. Less vulnerable                if      0 < ly < z1 
2. Moderately vulnerable     if      z1< ly < z2 
3. Vulnerable                  if      z2< ly < z3 
4. Highly vulnerable          if      z3< ly < z4 
5. Very highly vulnerable    if      z4< ly < 1 

 
III 
 

RESULTS AND DISCUSSION 
 

Vulnerability is often reflected in the condition of the economic system as well as 
the socio-economic characteristics of the population living in the system. It is 
hypothesised to be a function of its exposure (to the external stressor causing 
vulnerability), sensitivity of the entity’s outcome to the external stressor, and its 
adaptive capacity in overcoming the adverse impact of the stressor on its outcome.  In 
this section, the results of vulnerability indices for selected districts of Saurashtra 
(Amreli, Jamnagar, Junagadh, Rajkot and Surendranagar) for the four different 
periods, viz., 1991, 1996, 2001, and 2008 are presented. The vulnerability index, 
measured tried to capture a more comprehensive scale of vulnerability. This was done 
by including many indicators that served as proxies to look at different aspects of 
vulnerability. In other words, it was assumed that vulnerability could arise out of a 
variety of factors. However, more specifically, four major sources of vulnerability 
were taken into consideration. These included the demographic factors, climatic 
factors, agricultural factors and occupational factors. 

It may be seen from Table 2 that out of the five districts selected in the year 1991, 
the district of Jamnagar ranked first and the district of Rajkot ranked last in the 
overall vulnerability to climate change. This implies that the district of Jamnagar was 
the most vulnerable and the district of Rajkot was the least vulnerable during that 
period. The agricultural sector played a significant role in ranking Jamnagar district at 
the first position by contributing to the tune 56.46 per cent to the overall vulnerability 
followed by occupational (29.23 per cent), climatic (11.28 per cent), and 
demographic factors (3.03 per cent) (Table 3). The districts of Surendranagar and 
Junagadh ranked second and third, respectively with respect to the overall 
vulnerability to climate change consequently being categorised as vulnerable districts 
of the region (Table 4).  The values of the vulnerability indices varied from 0.4953 
(Rajkot) to 0.5835 (Jamnagar) during the period. 
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TABLE 2. COMPONENT –WISE AND OVERALL VULNERABILITY INDICES FOR THE YEAR 1991 

 
TABLE 3. COMPONENT-WISE CONTRIBUTIONS TO THE OVERALL VULNERABILITY TO 

CLIMATE CHANGE FOR THE YEAR 1991 
                                                                                                                                                   (per cent)    

 
TABLE 4. CLASSIFICATION OF SELECTED DISTRICTS UNDER DIFFERENT DEGREES OF 

VULNERABILITY FOR THE   YEAR 1991 
 

Less vulnerable 
(1) 

Moderately vulnerable 
   (2) 

Vulnerable 
(3) 

Highly vulnerable 
(4) 

Very highly vulnerable 
(5) 

--- Rajkot Surendranagar --- Jamnagar 
---  Junagadh ---  
---  Amreli ---  
---   ---  

     

 
In 1996, the district of Surendranagar ranked first in the overall vulnerability to 

climate change amongst all the selected districts of the region replacing Jamnagar 
district to the second position, followed by Amreli district at the third. It can be seen 
from the table that Surendranagar and Jamnagar districts were thus classified as very 
highly vulnerable districts and Amreli as a highly vulnerable district. (Table 5 and 
Table 7). Agricultural and occupational indicators were the major factors contributing 
to the highest vulnerability of Surendranagar district with 58.38 per cent and 29.83 
per cent contribution, respectively. The second rank of Jamnagar district could be 
attributed mainly to the agricultural and occupational indicators. The district of 
Junagadh was the least vulnerable, followed by Rajkot district. Agricultural and 
occupational indicators once again played a predominant role for the ranking of 
Junagadh district at the last position (Table 6).  
 
 
 

 
Districts 
(1) 

Demo- 
graphic 

(2) 

 
Rank 

(3) 

 
Climatic 

(4) 

 
Rank 

(5) 

 
Agriculture 

(6) 

 
Rank 
(7) 

Occu-
pational 

(8) 

 
Rank 
(9) 

 
Overall 

(10) 

 
Rank 
(11) 

Amreli 0.0222 3 0.0151 5 0.3016 4 0.1720 2 0.5109 4 
Jamnagar 0.0177 4 0.0658 1 0.3294 3 0.1706 3 0.5835 1 
Junagadh 0.0251 1 0.0387 2 0.2618 5 0.1911 1 0.5167 3 
Rajkot 0.0167 5 0.0251 4 0.3486 2 0.1048 4 0.4953 5 

Surendranagar 0.0232 2 0.0386 3 0.3677 1 0.0957 5 0.5252 2 

Districts 
(1) 

Demographic 
(2) 

Climatic 
(3) 

Agriculture 
(4) 

Occupational 
(5) 

Total 
(6) 

Amreli 4.34 2.96 59.04 33.66 100.00 
Jamnagar 3.03 11.28 56.46 29.23 100.00 
Junagadh 4.86 7.49 50.67 36.98 100.00 
Rajkot 3.36 5.07 70.40 21.17 100.00 
Surendranagar 4.42 7.36 70.01 18.21 100.00 
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TABLE 5. COMPONENT–WISE AND OVERALL VULNERABILITY INDICES FOR THE YEAR 1996 

 
TABLE 6. COMPONENT-WISE CONTRIBUTIONS TO THE OVERALL VULNERABILITY TO 

CLIMATE CHANGE FOR THE YEAR 1996 
                                                                                                                                                                  (per cent)    

 
TABLE 7. CLASSIFICATION OF SELECTED DISTRICTS UNDER DIFFERENT DEGREES OF 

VULNERABILITY FOR THE YEAR 1996 
 

Less vulnerable 
(1) 

Moderately vulnerable 
(2) 

Vulnerable 
(3) 

Highly vulnerable 
(4) 

Very highly vulnerable 
(5) 

Junagadh Rajkot --- Amreli Surendranagar 
  ---  Jamnagar 

 
In the year 2001, Surendranagar district retained its first position with agricultural 

and occupational indicators yet again being major contributors towards the overall 
vulnerability to climate change. It was followed by Rajkot and Jamnagar districts. 
Junagadh once again ranked last with respect to overall vulnerability, hence, being 
the least vulnerable district with occupational indicators accounting for 41.30 per 
cent,  followed   by    agricultural   (40.15  per cent),   climatic   (11.44 per cent)   and  

 
TABLE 8. COMPONENT–WISE AND OVERALL VULNERABILITY INDICES FOR THE YEAR 2001 

 

 
 

Districts 
(1) 

Demographic 
(2) 

Climatic 
(3) 

Agriculture 
(4) 

Occupational 
(5) 

Total 
(6) 

Amreli 4.06 8.26 55.35 32.33 100.00 
Jamnagar 2.90 8.42 57.39 31.30 100.00 
Junagadh 5.53 8.84 52.68 32.95 100.00 
Rajkot 3.30 8.43 54.06 34.20 100.00 
Surendranagar 3.37 8.43 58.38 29.83 100.00 

Districts 
(1) 

Demo-
graphic 

(2) 

 
Rank 
(3) 

 
Climatic 

(4) 

 
Rank 
(5) 

 
Agriculture 

(6) 

 
Rank
(7) 

 
Occupational 

(8) 

 
Rank
(9) 

 
Overall 

(10) 

 
Rank 
(11) 

Amreli 0.0218 3 0.0443 3 0.2965 3 0.1732 3 0.5357 3 
Jamnagar 0.0173 4 0.0503 2 0.3433 2 0.1872 2 0.5982 2 
Junagadh 0.0246 1 0.0394 5 0.2346 5 0.1468 5 0.4454 5 
Rajkot 0.0164 5 0.0418 4 0.2677 4 0.1693 4 0.4951 4 
Surendra 
nagar 0.0228 2 0.0570 1 0.3949 1 0.2018 1 0.6764 1 

Districts 
(1) 

Demo- 
graphic 

(2) 

 
Rank 
(3) 

 
Climatic 

(4) 

 
Rank
(5) 

 
Agriculture 

(6) 

 
Rank
(7) 

 
Occupational

(8) 

 
Rank
(9) 

 
Overall 

(10) 

 
Rank 
(11) 

Amreli 0.0212 3 0.0302 4 0.2506 4 0.1820 4 0.4839 4 
Jamnagar 0.0188 4 0.0427 2 0.2610 3 0.1856 2 0.5081 3 
Junagadh 0.0256 2 0.0412 3 0.1447 5 0.1488 5 0.3604 5 
Rajkot 0.0148 5 0.0275 5 0.2837 2 0.1837 3 0.5098 2 
Surendra-
nagar 0.0266 1 0.0843 1 0.3246 1 0.1888 1 0.6243 1 
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demographic indicators (7.11 per cent).The values of vulnerability indices varied 
from 0.36 (Junagadh) to 0.62 (Surendranagar) in 2001 indicating that there exists a 
wide variability in the factors influencing climate change, within the region too 
(Tables 8, 9 and 10). 
 

TABLE 9. COMPONENT-WISE CONTRIBUTIONS TO THE OVERALL VULNERABILITY TO  
CLIMATE CHANGE FOR THE YEAR 2001 

                                                                                                                                                    (per cent)    

 
 

TABLE 10. CLASSIFICATION OF SELECTED DISTRICTS UNDER DIFFERENT 
DEGREES OF VULNERABILITY FOR THE YEAR 2001 

 
Less vulnerable 
(1) 

Moderately vulnerable 
(2) 

Vulnerable 
(3) 

Highly vulnerable 
(4) 

Very highly vulnerable 
(5) 

Junagadh --- Rajkot --- Surendranagar 
 --- Jamnagar ---  
 --- Amreli ---  
 ---  ---  
 ---  ---  
 ---  ---  

 
 
 
 
 

In the year 2008, the district of Amreli replaced Surendranagar from the first 
position with reference to overall vulnerability to climate change. As observed 
earlier, agricultural and occupational indicators were the greatest contributors towards 
vulnerability, which accounted for 52.61 per cent and 32.07 per cent, respectively. 
Surendranagar and Rajkot districts stood at the second and third position, 
respectively. Junagadh district continued to exhibit least vulnerability, followed by 
Jamnagar district, yet again due to agricultural and occupational indicators. The 
values of vulnerability index varied from 0.43 to 0.57 per cent during this period 
(Table 11, 12 and 13). 

 
TABLE 11. COMPONENT–WISE AND OVERALL VULNERABILITY INDICES FOR THE YEAR 2008 

 
 

Districts 
(1) 

Demographic 
(2) 

Climatic 
(3) 

Agriculture 
(4) 

Occupational 
(5) 

Total 
(6) 

Amreli 4.38 6.24 51.79 37.60 100.00 
Jamnagar 3.69 8.40 51.37 36.53 100.00 
Junagadh 7.11 11.44 40.15 41.30 100.00 
Rajkot 2.90 5.40 55.65 36.05 100.00 
Surendranagar 4.26 13.50 51.99 30.25 100.00 

Districts 
(1) 

Demo- 
graphic 

(2) 

 
Rank 

(3) 

 
Climatic 

(4) 

 
Rank 
(5) 

 
Agriculture 

(6) 

 
Rank
(7) 

 
Occupational 

(8) 

 
Rank 
(9) 

 
Overall 

(10) 

 
Rank 
(11) 

Amreli 0.0213 3 0.0664 2 0.3014 1 0.1837 4 0.5729 1 
Jamnagar 0.0189 4 0.0253 5 0.2447 4 0.1879 2 0.4768 4 
Junagadh 0.0258 2 0.1061 1 0.1464 5 0.1516 5 0.4299 5 
Rajkot 0.0149 5 0.0630 3 0.2639 3 0.1863 3 0.5281 3 
Surendra-
nagar 0.0268 1 0.0482 4 0.2699 2 0.1910 1 0.5359 2 
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TABLE 12. COMPONENT-WISE CONTRIBUTIONS TO THE OVERALL VULNERABILITY TO  
CLIMATE CHANGE FOR THE YEAR 2008 

                                                                                                                                      
TABLE 13. CLASSIFICATION OF SELECTED DISTRICTS UNDER DIFFERENT DEGREES OF 

VULNERABILITY FOR THE YEAR 2008 
 

Less vulnerable 
(1) 

Moderately vulnerable 
(2) 

Vulnerable 
(3) 

Highly vulnerable 
(4) 

Very highly vulnerable 
(5) 

Junagadh Jamnagar ------ Surendranagar Amreli 
  ------ Rajkot  
  ------   

 
From the above tables it could be observed that Junagadh district ranked last in 

majority of the selected years, indicating that it was the least vulnerable so far as 
agricultural vulnerability was concerned. The reasons for such a positive scenario can 
be ascribed to the higher productivity of major crops like groundnut and cotton, high 
cropping as well as irrigation intensity, vast areas of grazing and permanent pastures 
along with greater livestock population and greater forest cover in the district. The 
Agricultural University played a greater role in the transfer of technology to the 
farmer’s door for enhancing crop productivity. Similarly, adoption of water 
harvesting technologies on a mass scale also led to change the agricultural scenario in 
the district. 

The district of Surendranagar was the most vulnerable district across all the 
periods so far as occupational vulnerability was concerned. The migration problem 
was noticed to be very high because of the water scarcity in the region. New 
industries hardly come to this district. In the whole of Gujarat, Surendranagar district 
gets the lowest amount of new industrial investment 
(http://www.rashminsanghvi.com). Thus, the policy makers must focus on generating 
better employment opportunities for the people in this region. 

 
IV 

 
CONCLUSION 

 
Vulnerability differs substantially across regions, it is recognised that “even 

within regions …impacts, adaptive capacity and vulnerability will vary” (IPCC, 
2001) and the Saurashtra region of Gujarat is no exception to this. Period-wise results 
reveal that the agricultural sector was the principal contributor to the overall 
vulnerability to climate change. Since the agricultural sector was found to have the 

                                                                                                                                                         (per cent) 
Districts 
(1) 

Demographic 
(2) 

Climatic 
(3) 

Agriculture 
(4) 

Occupational 
(5) 

Total 
(6) 

Amreli 3.72 11.60 52.61 32.07 100.00 
Jamnagar 3.97 5.31 51.31 39.41 100.00 
Junagadh 6.00 24.68 34.05 35.27 100.00 
Rajkot 2.82 11.92 49.98 35.28 100.00 
Surendranagar 4.99 9.00 50.36 35.65 100.00 
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greatest bearing there is a need to shift focus towards investments in adaptation of 
research capacity: particularly, in the development of climate proof crops (drought 
resistant and heat tolerant varieties) that can cope with wide range of climatic 
conditions. An improvement in the agronomic practices of different crops such as 
revising planting dates, plant densities and crop sequences can help cope with the 
delayed rainy seasons, longer dry spells and earlier plant maturity. Also, the 
technologies for minimising soil disturbance such as reduced tillage, conservation 
agriculture and crop rotation must be adopted.  In order to enhance the resilience of 
the agriculture sector new strategies must be built around 'green' agricultural 
technologies, such as adaptive plant breeding, pest forecasting, rainwater harvesting 
and fertiliser microdosing (Modi, 2009).  So far as the livestock sector is concerned, 
measures relating to utilisation of fodder banks, control of livestock population and 
improvement in the livestock productivity, organising of cattle camps and 
conservation of fodder must be undertaken. 

Since the occupational indicators were the second largest contributors towards 
overall vulnerability, thus, to reduce the climate change impact, the policy makers 
must focus on generating better employment opportunities including income 
diversification options for the people in the regions where the incidences of out-
migration are high. The dependence on agriculture should to be reduced, by 
encouraging other non-farm sources of income. Since the worst sufferers of climate 
change impacts are the rural communities, (who depend mainly on agriculture as their 
livelihoods), it is important to focus on the impacts of climate change on livelihoods, 
and re-establish the links among poverty, livelihood and environment. However, 
focusing on the communities only is not enough, and so long as the community 
initiatives do not become part of the government policies, it is difficult to sustain the 
efforts. A unique way of vulnerability reduction is through enhancing the capacities 
of local people and communities. Livelihood security should be the first and the 
foremost priority, where improvement of lifestyle is desired through income 
generation in different options: agriculture, aquaculture, fishing, animal husbandry, 
etc. Further, the intra-regional study revealed that the district of Junagadh was 
relatively less vulnerable especially with regard to agricultural vulnerability. The 
reasons for such a positive scenario can be ascribed to the higher productivity of 
major crops like groundnut and cotton, high cropping as well as irrigation intensity, 
vast areas of grazing and permanent pastures along with greater livestock population 
and greater forest cover in the district. The Agricultural University played a greater 
role in the transfer of technology to the farmer’s door for enhancing crop 
productivity. Similarly, adoption of water harvesting technologies on a mass scale 
also led to change the agricultural scenario in the district.  Thus, the Saurashtra 
region requires a development strategy that integrates climate change policies with 
sustainable development strategies to effectively combat climate change issues. 
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