Table 1: Indicators used to measure agricultural vulnerability to Climate change
	Sub-components
	Indicators
	Functional Relationship with Agri. Vulnerability
	Source

	Exposure
	1. Growth in SWM Rainfall
	Inverse
	Varadan and Kumar (2015)

	
	2. Instability in SWM Rainfall
	Direct
	Varadan and Kumar (2015)

	
	3. Growth in NEM Rainfall
	Inverse
	Varadan and Kumar (2015)

	
	4. Instability in NEM Rainfall
	Direct
	Varadan and Kumar (2015)

	Sensitivity
	1. Instability in Area under Major Crops
	Direct
	Varadan and Kumar (2015)

	
	2. Instability in yield of Major crops
	Direct
	Varadan and Kumar (2015)

	Adaptive Capacity
	1. Growth in Area under Major Crops
	Inverse
	Varadan and Kumar (2015)

	
	2.Growth in Yield of Major Crops
	Inverse
	Varadan and Kumar (2015)

	
	3. Growth in Crop Diversification
	Inverse
	-

	
	4. Growth in Net Cropped Area
	Inverse
	Rao et al. (2017); Sridevi et al. (2014)

	
	5. Growth in Cropping Intensity
	Inverse
	Patnaik and Narayanan (2009); Sridevi et al. (2014)

	
	6. Growth in Net Irrigated Area
	Inverse
	Rao et al. (2017); Sridevi et al. (2014)

	
	7. Growth in Area under HYV seeds
	Inverse
	Varadan and Kumar (2015)


Note: SWM stands for South-west Monsoon and   NEM stands for North-east monsoon. 


Table 2: Arrangement of Data on Kth indicators across Mth Districts in a particular state
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Table 3: Distribution of Districts by Categories of Agricultural Vulnerability during different years 
Source: Author’s Own Calculation 
Note: Figures in the parentheses represent the significance value. 

Table 4: Spearman’s Rank Correlation Coefficients for three components of Agricultural Vulnerability Index for four different years (N=13) 
	1985

	 
	Exposure Index
	Sensitivity Index
	Adaptive Capacity Index

	Exposure Index
	1.00
	 
	 

	Sensitivity Index
	.027(0.929)
	1.00
	 

	Adaptive Capacity Index
	-.137(0.655)
	.451(0.122)
	1.00

	1995

	Exposure Index
	1.00
	 
	 

	Sensitivity Index
	.187(0.541)
	1.00
	 

	Adaptive Capacity Index
	.525(0.065)
	.280(0.354)
	1.00

	2005

	Exposure Index
	1.00
	 
	 

	Sensitivity Index
	.253(0.405)
	1.00
	 

	Adaptive Capacity Index
	-.071(0.817)
	.269(0.374)
	1.00

	2020

	Exposure Index
	1.00
	 
	 

	Sensitivity Index
	.593(0.033)
	1.00
	 

	Adaptive Capacity Index
	.055(0.859)
	.423(0.150)
	1.00
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	1985
	1995
	2005
	2020

	Most
Vulnerable
	Ganjam, Koraput, Kalahandi, Puri  Sambalpur, and Cuttack
	Koraput and Ganjam
	Ganjam and Kalahandi
	Koraput and 
Ganjam 

	Vulnerable
	Sambalpur, Dhenkanal,  Mayurbhanj, Sunderagarh and Baleswar, 
	Puri and Baleswar
	Sunderagarh, Dhenkanal, Puri, Baleswar, Cuttack, Sambalpur, bolangiri and Sambalpur
	Puri, Kendujhar, Sambalpur and Kalahandi

	Moderately Vulnerable
	Kandhamal and Kendujhar
	Mayurbhanj, Cuttack, Sundargarh, Dhenkanal, Kendujhar, Kalahandi and Kandhamal
	Mayurbhanj and  Kendujhar
	Cuttack,  Bolangiri and Kandhamal 

	Least Vulnerable
	Bolangiri
	Sambalpur and  Bolangiri
	Kandhamal
	Baleswar, Sunderagarh, Mayurbhanj and Dhenkanal













	Table 5: Kendall's Coefficient of Concordance for rankings of Exposure, Sensitivity and Adaptive Capacity (N=13 and df=2)

	Test Statistics
	1985
	1995
	2005
	2020

	Kendall's W
	.020
	.011
	.105
	.033

	Chi-Square
	.511
	.286
	2.723
	.857

	Asymp. Significance at 5 %
	.775
	.867
	.256
	.651



Appendix 
	Table 1A: Chronology of Bifurcation of New Districts from Parental districts

	Sl.No
	Districts
	Year of Bifurcation 
	Sl.No
	New District

	1
	Baleswar 
	1993
	1
	Baleswar 

	
	
	
	2
	Bhadrak

	2
	Bolangiri
	1993
	3
	Bolangiri

	
	
	
	4
	Subarnpur 

	3
	Cuttack 
	1993
	5
	Cuttack

	
	
	
	6
	Kendrapara

	
	
	
	7
	Jajpur 

	
	
	
	8
	Jagatsinghpur

	4
	Dhenkanal 
	1993
	9
	Dhenkanal

	
	
	
	10
	Anugul

	5
	Ganjam
	1992
	11
	Ganjam

	
	
	12
	Gajapati

	6
	Kalahandi
	13
	Kalahandi

	7
	Kandhamal 
	14
	Kandhamal

	8
	Kendujhar
	15
	Kendujhar

	9
	Koraput 
	1992
	16
	Koraput

	
	
	
	17
	Nabarangpur 

	
	
	
	18
	Malkangiri

	
	
	
	19
	Rayagada

	10
	Mayurbhanj                   Undivided 
	20
	 Mayurbhanj 

	11
	Puri
	1993
	21
	Puri 

	
	
	
	22
	Nayagarh

	
	
	
	23
	Khurdha

	12
	Sunderagarh
	24
	Sunderagarh

	13
	Sambalpur
	1993
	25
	Sambalpur

	
	
	
	26
	Bargarh

	
	
	1994
	27
	Jharsiguda

	 
	 
	1994
	28
	Deogarh 


Source: http://www.odisha.gov.in/portal/dist.asp 







Table 2A Indicators Used in Various Studies to Quantify Agricultural Vulnerability to Climate Change
	“Sl.No
	Author(s)
	Study Area
	Scale
	Indicator
	Component
	Functional Relationship with Vulnerability

	1
	TERI (2003) and O'Brien (2004)
	India
	District 
	A. Exposure and Sensitivity
	1. Number of Extreme Rainfall Events
	Direct 

	
	
	
	
	
	2. Dryness Index 
	Direct 

	
	
	
	
	B. Adaptive Capacity
	1. Proportion of Productivity Soil 
	Inverse

	
	
	
	
	
	2. Proportion of Groundwater Availability
	Inverse

	
	
	
	
	
	3. Proportion of workers employed in agriculture 
	Direct 

	
	
	
	
	
	4. Proportion of landless agricultural labours
	Direct 

	
	
	
	
	
	5. Literacy Rate 
	Inverse

	
	
	
	
	
	6. Degree of Gender equity 
	Inverse

	
	
	
	
	
	7. Net Irrigated Area
	Inverse

	
	
	
	
	
	8. Infrastructure Index 
	Inverse

	2
	Gbetibouo and Ringler (2009)
	South Africa
	Province
	A. Exposure
	1. Number of Drought/ Flood Events
	Direct

	
	
	
	
	
	2.Change in temperature from base year
	Direct

	
	
	
	
	
	3.Change in Precipitation from base year
	Direct

	
	
	
	
	B. Sensitivity
	1. Proportion of Irrigated land 
	Inverse

	
	
	
	
	
	2. Combined soil and vegetation degradation
	Direct

	
	
	
	
	
	3. Proportion of  small-scale farming operations 
	Direct

	
	
	
	
	
	4. Rural population per unit area
	Direct

	
	
	
	
	
	5. Crop Diversification index
	Inverse

	
	
	
	
	
	6. No. of farmer-members of organised agriculture
	Inverse

	
	
	
	
	C. Adaptive   Capacity 
	1. Literacy Rate 
	Inverse

	
	
	
	
	
	2. Proportion of people infected by HYV
	Direct

	
	
	
	
	
	3. Access to credit
	Inverse

	
	
	
	
	
	4. Net farm Income 
	Inverse

	
	
	
	
	
	5. Proportion of People below Poverty Line
	Direct

	
	
	
	
	
	6. Average farm size
	Inverse

	
	
	
	
	
	7. Share of agricultural GDP
	Direct

	
	
	
	
	
	8. Total Value of farm assets
	Inverse

	
	
	
	
	
	9. Infrastructure Index
	Inverse

	3
	Ravindranath et al. (2011)
	District
	A. Exposure
	1. Variation of Rainfall over a series of years
	Direct

	
	
	
	
	
	2. Inter-annual variability of Rainfall
	Direct 

	
	
	
	
	
	3. Rural Population Density 
	Direct 

	
	
	
	
	
	4. Proportion of farm holdings less than 2 ha
	Direct 

	
	
	
	
	
	5. Net Sown Area
	Direct 

	
	
	
	
	
	6. Net Annual Groundwater availability 
	Inverse

	
	
	
	
	B. Sensitivity 
	1. Area under Rainfed/ Dryland crops 
	Direct 

	
	
	
	
	C.  Adaptive  Capacity 
	1. Area Under Irrigated Crops
	Inverse

	
	
	
	
	
	2. Area under High Yielding Varieties
	Inverse

	
	
	
	
	
	3. Amount of Fertilizer Consumed
	Inverse

	
	
	
	
	
	4. Amount of Manure Used
	Inverse

	
	
	
	
	
	5. Mean Rainfed Crop Yield
	Inverse

	4
	Varadan and Kumar (2015)
	Tamil Nadu
	District
	A. Exposure
	1.Growth in SWM Rainfall
	Direct

	
	
	
	
	
	2. Instability in SWM Rainfall
	Inverse

	
	
	
	
	
	3. Growth in NEM Rainfall
	Direct

	
	
	
	
	
	4. Instability in NEM Rainfall
	Inverse

	
	
	
	
	B. Sensitivity 
	1. Instability in area of major crops
	Direct

	
	
	
	
	
	2. Instability in yield of major crops
	Direct

	
	
	
	
	C. Adaptive Capacity
	1. Growth in area of major crops
	Inverse

	
	
	
	
	
	2. Growth in yield of major crops
	Inverse

	
	
	
	
	
	3. Growth in Crop Diversification
	Inverse

	
	
	
	
	
	4. Growth in Net Cropped Area
	Inverse

	
	
	
	
	
	5. Growth in Cropping Pattern
	Inverse

	6
	Sridevi et al.(2014)
	Four South Indian States (Andhra Pradesh, Tamil Nadu, Karnataka and Kerala)
	District
	A. Socio-Demographic
	1. Average Household Size
	Direct

	
	
	
	
	
	2. Density of Population (Per sq. km.)
	Direct 

	
	
	
	
	
	3. % of female 
	Direct 

	
	
	
	
	
	4. Growth of Population 
	Direct 

	
	
	
	
	
	5. % of SC Population
	Direct 

	
	
	
	
	
	6. % of ST Population
	Direct 

	
	
	
	
	
	7. % of literacy
	Inverse

	
	
	
	
	
	8. Sex Ratio
	Direct 

	
	
	
	
	
	9. BPL
	Direct 

	
	
	
	
	B. Occupation
	1. % of Marginal workers
	Direct 

	
	
	
	
	
	2. % of non-workers
	Direct 

	
	
	
	
	
	3. % of Cultivators
	Inverse

	
	
	
	
	
	4. % of agricultural workers
	Direct 

	
	
	
	
	C. Agricultural 
	1. Cropping Intensity 
	Inverse

	
	
	
	
	
	2. % of Irrigated Area
	Inverse

	
	
	
	
	
	3. % of Fallow land
	Inverse

	
	
	
	
	
	4. % of Net Sown Area
	Inverse

	
	
	
	
	D. Common Property Resources (CPR)
	1. % of CPR to TGA
	Inverse

	
	
	
	
	
	2. % of animal livestock to CPR
	Direct

	
	
	
	
	E. Climate Change
	1. Rainfall Variation 
	Direct

	
	
	
	
	
	2. Drought Area
	Direct”


Source: Adopted from (Varadan and Kumar, 2015)


