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Abstract

This research was anticipated that would be exploratory, aiming to drive the factor structure of adaptation styles with drought in Nomads. In quantitative phase of study, a questionnaire was developed. Prior to the application of EFA, two checks of internal reliability and validity were undertaken. In order to measure the reliability Cronbach Alpaha coefficients were calculated for the main scales of the questionnaire ranging from 82-96 percent. Face and content validity of the instrument were established, refined using an expert panel. The total population of Nomads in Roudbar and Jiroft Thonwships located in southern of Kerman Province was 4606 Nomad ̛s family of whom 173 families were selected using stratified sampling with proportional assignment (n=173). Time delimitation of the study was the late of 2007 until 2010. Finally adaptation styles with drought explained via EFA method.
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Introduction

The country of Iran has a long and varied experience with drought. According to UNDP [1, p. 67] in the Islamic Republic of Iran, the negative effects of severe drought that affected the country from 1999 through 2002 were magnified by non-climate factors. In Iran, southern and southeastern of the country are more sensitive to drought both in intensity and frequency [2], [3, p. 69]. Nomads in Kerman province have been faced one of the most serious droughts of the last fifteen years (table 1).
	Table 1.Classification the effects of drought on Nomads (Iran)

	Sectors
	Impact
	Some implications

	Pasture and range land


	-Reduced production of forage in range land
-Development of sabulous and desert areas

-Reduced utilization of rangeland and forest byproducts

-Changes in vegetation composition of range lands

-Reduced productivity of range lands

-Reduced regeneration of desert species

-Produce poor-quality forage
	-Increased hay prices/high fodder prices

-Increased hay feeding

-Unavailability of fodder for livestock

-Desertification

-Increased dust storms

-Livestock poisoning due to grazing toxic forage

	Livestock
	-High livestock mortality rate

-Lack of livestock pregnancy and abortion occurred

-Weight loss in livestock

-Loss from dairy and livestock products
-Side losses: increased fodder costs, water supply and parasitic diseases
	-Income loss for pastoral Nomads
-Average sale weight reduction

-Increased malnutrition and famine
-Increased debt

-No money to treat livestock

	Agricultural Crops
	-Abandoned lands in wasteland

-Garden dried
	-Loss of income from farming activities

	Environment and Desert
	-Loss of biodiversity      -Sand influx
-Damage to shrubs by livestock    -loss of forests
-Increased desertification

-Increased ground water mining
	-Loss of resilience
-Increased wind and soil erosion

-Saline-water intrusion

	Adapted from: [4], [5], [6], [7], [8], [9], [10], [11], [12]. 


This research is going to explain adaptation styles with drought from sustainability dimensions in Nomads. The term drought management implies that human intervention can reduce vulnerability and impacts. Nevertheless past attempts to manage drought and its impacts thorough a reactive, crisis management approach have been ineffective, poorly coordinated, and untimely in both developed and developing country [13, p. 13], [14]. The primary challenge is to promote adaptive capacity in the context of competing sustainable development objectives. As well as active adaptive management is a useful tool for resilience building in social-ecological systems [15], [16, p. 9]. The impact of drought largely depends on societal vulnerability and adaptive capacity at the time and place where drought occurs. This implies that chronically drought-impacted societies need to put drought near the centre of their sustainable development priorities [17], [18, p. 9]. In this regard, reducing vulnerability is an effective precautionary step towards adaptation [Kelly 2000 in 19]. Now the basis question is what are the attributes of adaptation styles with drought in Nomads from the view of sustainable dimensions? therefore a transition from crisis management measures in drought conditions is necessary and we will need to review and implement new approaches in the face of drought [20], [21], [22], [23], [24]. There are at least two areas where activities related to drought can be undertaken: (1): adaptation to the impacts of climate change; and (2): research and systematic observation [25, 10], [26]. Adaptation practices refer to actual adjustments, or changes in decision environments, which might ultimately enhance resilience or reduce vulnerability to observed or expected changes in climate [27].  
Material and Methods
This research is quantitative in its nature and applied in kind which was anticipated that would be exploratory, aiming to drive the factor structure of adaptation styles with drought in the context of sustainability. Validity of the research instrument was confirmed by the research group and a Chronbach Coefficient was applied for the purpose of reliability through which α (82, 96) was obtained. The total population of Nomads in Roudbar and Jiroft Thonwships was 4606 families of whom, 173 families were selected using stratified sampling with proportional assignment. Prior conducted Factor Analysis, missing values were substituted with the linear trend at point. The Kaiser-Mayer-Olkin measure of sampling adequacy index was .892 and Bartlett ̓s test of sphericity significantly smaller than 0.0001, demonstrating that the identity matrix instrument was reliable and confirming the usefulness of factor analysis. 
Results
Exploratory factor analysis (EFA) is a complex, multi-step process. The goal of factor analysis is to reduce “the dimensionality of the original space and to give an interpretation to the new space, spanned by a reduced number of new dimensions which are supposed to underlie the old ones”. [28], [29]. This consisted of principal component analysis (PCA) and orthogonal rotation (Varimax) performed with the 28 actual items. Factor rotation is a process of manipulating or adjusting the factor axes to achieve a simpler and pragmatically more meaningful factor solution Hair et al, 2006 in [30]. Field (2005) pointed out correlation coefficients fluctuate from sample to sample; therefore the reliability of factor analysis is also dependent on sample size. Communalities after extraction should probably be above 0.5. In this study, the factor-loading criterion level of 0.5 was used [31], [32] to identify the structure of relationships among the variables. The five factors together explained about 72 percent of the variation in the data, and the sampling adequacy was 0.892, along with a significant P-value <.00001 (table 2).
	Table 2: Principal Component Analysis (PCA)

Rotation Sums of Squared Loadings

	F
	Eigenvalues
	% of variance
	Cumulative % of variance

	1
	5.117
	18.277
	18.277

	2
	4.929
	17.604
	35.881

	3
	4.483
	16.010
	51.891

	4
	2.820
	10.070
	61.961

	5
	2.766
	9.877
	71.838

	KMO measure of sampling adequacy: 0.892
Batlett ̓s Test of Sphericity 4.062E3, df: 378, Sig:0.0001


-First Order EFA

A five-factor solution from the 28 items resulted in the loading of 26 items across the 4 factors with at least three indicators. Extracted factors were: 1, 2, 3, 4. Finally the 4 factors together explained about 62 percent (61.961%) of the variation in the data scores.
	Table 3. Factor loading of scale items: Rotated Component Matrixa

	Item
	1
	2
	3
	4
	5
	Communalities Extraction 

	Q 1
	.307
	.671
	.013
	.471
	.169
	.795

	Q2
	.506
	.627
	.033
	.261
	.047
	.720

	Q3
	.318
	.653
	.162
	.351
	-.040
	.678

	Q4
	.505
	.598
	.134
	.295
	.107
	.729

	Q5
	.103
	.290
	.189
	.778
	.042
	.738

	Q6
	.316
	.647
	.204
	.105
	.134
	.588

	Q7
	.221
	.687
	.000
	.287
	.447
	.803

	Q8
	.368
	.398
	.091
	.419
	.298
	.567

	Q9
	.307
	.682
	.245
	.246
	.158
	.705

	Q10
	.164
	.308
	.215
	.739
	.156
	.739

	Q11
	.718
	.385
	.106
	.178
	.215
	.753

	Q12
	.815
	.270
	.198
	.049
	-.085
	.786

	Q13
	.824
	.091
	.319
	.112
	.018
	.802

	Q14
	.789
	.225
	.285
	-.093
	-.052
	.766

	Q15
	.688
	.231
	.015
	.141
	.495
	.793

	Q16
	.523
	.325
	-.011
	.308
	.451
	.678

	Q17
	.625
	.156
	.114
	.352
	.246
	.612

	Q18
	.042
	.296
	.223
	.081
	.770
	.738

	Q19
	.409
	.011
	.653
	.082
	.182
	.634

	Q20
	.046
	-.064
	.592
	.392
	.435
	.701

	Q21
	.143
	.111
	.779
	.372
	.109
	.790

	Q22
	.088
	.078
	.762
	.436
	.078
	.791

	Q23
	.259
	.164
	.746
	-.061
	-.104
	.664

	Q24
	.257
	.095
	.505
	.139
	.582
	.688

	Q25
	.137
	.424
	.587
	-.120
	.178
	.589

	Q26
	.144
	.371
	.639
	.032
	.434
	.755

	Q27
	-.049
	.425
	.558
	.092
	.506
	.759

	Q28
	-.005
	.709
	.330
	-.047
	.371
	.752

	Sum
	7
	8
	8
	3
	2
	-

	aExtraction Method: Principal Component Analysis. / Varimax 


-Factor Interpretation of the Findings
In EFA for a substantive interpretation of the factors, only significant loadings were considered. In table 4, the factors were named based on the nature of related items (table 4).
-Second order EFA of items identified in the previous step
    After the first order factor analysis, average score of each specified factors, were into the second stage. As shown in table 5, only one factor was extracted. This latent factor could explain about 70 percent (69.592%) of the variation in the four items extracted in the previous stage. The measure of sampling adequacy was 0.790, along with a significant P-value <.00001.
The extracted factor loadings are presented in table 5.

	Table 4. Naming explained factors based on the nature of loaded questions- First order factor analysis

	No
	Item
	Factor

	11
	Construction of reservoir and pool for storing rain water and provide adequate drinking water for livestock
	Water Management 

	12
	Construction of dike, diversion dam and flood walls to store rain water and snow in pasture 
	

	13
	Construction of reservoir in riverbank and riverside 
	

	14
	Construction of water pumping station and equip it
	

	15
	Transfer water from the springs through the polyethylene tube to provide safe water for Nomads
	

	16
	Channel excavation and placement of water pipes to deliver water to the pasture (Jazmourian pasture)
	

	17
	Controlling the amount of water harvesting via the installation of water meter on wells
	

	1
	Rain fed forest planting in sand lands 
	 Range and Grazing Management

	2
	Planting range forages that are salinity and drought resistant such as Sorghum forage, African Millet and Artemisia Sieberi.
	

	3
	Range seeding with palatable seeds
	

	4
	Fattened livestock projects rather than traditional breeding
	

	6
	Construction of warehouse in order to store forage in time of animal feed shortage (during drought)
	

	7
	Insured range land and pastures
	

	9
	Rationing of  range forage for livestock
	

	11
	Marketing of Nomad ̛s products from a commercial network
	

	19
	Establish processing industries for processing Nomad ̛s products (Meat, Milk, Cheese)
	Entrepreneurship 

	20
	Entrepreneurship through organizing the co-operatives in the field of handicrafts
	

	21
	Entrepreneurship through the investment in bee breeding activities
	

	22
	Entrepreneurship through the investment in Aquaculture activities
	

	23
	Entrepreneurship through the investment in native chicken rearing and laying
	

	25
	Entrepreneurship through the investment in greenhouse and off-season crops
	

	26
	Forming the micro-credit funds for women in Nomad ̛s regions
	

	27
	Developed the post bank branches in Nomad ̛s regions
	

	5
	Replaced goat and sheep with cattle
	 Conser-
vation

	8
	Closed ranges
	

	10
	Prevent unauthorized grazing (grazing trespass)
	

	18
	Settled Nomads through the allocation of land to them for the purpose of farming and husbandry   
	 

	24
	Developed Nomad ̛s tourism
	

	Table 5. Second order factor analysis of four items identified in previous stagea

	No
	Item
	Adaptation
	Communalities Extraction

	1
	Water Management
	.834
	.695

	2
	Range and Grazing Management
	.898
	.806

	3
	Entrepreneurship
	.764
	.583

	4
	Conservation
	.836
	.700

	aExtraction Method: Principal Component Analysis. / Varimax 


 This latent factor named adaptation with drought based on the nature of items explained. Below the final refinery model resulted from the first and second EFA has been shown.
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Discussion
The aim of this study was to investigate factor structure of adaptation styles with drought based on the sustainability in Nomads, which were clustered into four latent variables in the first stage. These factors respectively based on the nature of their constituent items, were named as water management, range and grazing management, entrepreneurship and conservation. In other words the variance of observed variables could be explained by these factors. In relation to water and range management, Nelson et al [33] indicated that interactions between government and resource users in local communities need to be supported by regionally distributed scientific support capable of integrating local knowledge and informing the livelihood outcomes of critical importance to both rural communities and policy advisers. Results of research conducted by Marchildon et al [34] and Berkes et al [35] showed that institution-building may be of value in helping the residents adapt to predicted climate changes in the future as well as anticipate some of the barriers to effective institutional adaptation. Entrepreneurship factor addresses strategies of livelihood and income diversification among pastoralists. The results from a study conducted by Jahromi [36] about the production attributes of Nomads in Darzeh, Kahnooj township of Kerman province, showed that due to drought, the quality and quantity of agricultural production have been decreased and obviously it has an unfavorable consequence. Therefore economic development can play an effective role in increasing the adaptation capacity in drought conditions [37], [36]. Moreover according Folke et al [16], resilience is often associated with diversity- of species, of human opportunity, and of economic options- that maintains and encourages both adaptation and learning. Finally Smith [38] pointed out that while it is possible to debate separately the biophysical elements that create drought, the social factors that structure producer’s experiences and responses to it, and the policy environment that helps define those experiences and responses, ultimately the interactions between all these elements must drive the development of better drought policy in the future.
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