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Abstract

The matter of excessive withdrawal of groundwater resources as a common problem in arid and semi-arid regions of the world has caused depletion in
the quantity and quality of groundwater in many plains of Iran, such as Qanavat district in Qom, and the stakeholders of these resources have
confronted serious challenges. This research aims to evaluate farmers' adaptive capacity to the quantitative and qualitative decline of groundwater
resources. In this regard, first, the content, structure and relative importance of the dimensions of adaptation capacity have been measured using the
self-assessment method and psychometric approach. Then, in order to study and compare the adaptation of different villages, the adaptive capacity
index has presented and calculated by measuring the relationship between the dimensions of adaptive capacity and individual and technical
characteristics of farmers. findings of this research indicate that the most important dimensions influencing adaptive capacity are innovation and risk
behavior with highest factor loadings (0.91 and 0.85, respectively), whereas governance and trust in government with lowest factor loadings (0.42 and
0.38, respectively) has not found to be significant dimensions. This finding illustrates the low confidence of farmers in government executive policies
on agriculture and groundwater management in this region. Calculating the adaptive capacity index for different villages, it was found that Dolatabad,
Momenabad, Seraje and Abdullahabad vllages with more than 0.58 have the highest adaptation in this region. contrarily, due to the multiplicity of
smallholders and unwillingness to plant new crops, Valijard and Morad Abad have the lowest adaptation.

Keywords: Adaptive capacity index, Individual and technical characteristics, Quality of groundwater resources, Structural Equation
Modeling (SEM).
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Figure 2. Groundwater hydrograph diagram of Qanavat district
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Figure 3. Chemograph represents groundwater sanility in Qanavat district
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Table 1. Reliability of adaptive capacity subscales

- . Cronbach
Dimension alpha Items
Local networks 081 Communication with pe_ople in my village helps me to better prevent the over-consumption of water and
consequently water scarcity.
In case of water deficit and water quality decline, the people of this region cooperate and help each other by
exchanging water.
As a result of building connections with local groups, | am better informed and use the new technologies and
cultivation patterns and the support and proposed plans of the government.
Trust in government 0.71 | can trust and accept the drought-tolerant alternative cultivation patterns proposed by Jahad Keshavarzi.
To control groundwater levels, | believe that government agencies can be trusted and | can accept their
promotional advices.
To control groundwater levels, | believe it is true to participate with government programs.
Reciprocity 0.79 | feel a responsibility to make a contribution to the community I live in.
If a serious problem occurs in this society, people will collaborate to solve it.
I can exchange water with other farmers if the quality and quantity of well water declines.
Labor and time 0.74 1 would like to use all my abilities for water resources.
I am very busy and | cannot practically do anything about the water issues in the village.*
I have enough energy and time to adapt to new crops and technologies.
Finance and 0.89 in case of water shortages and declining water quality, my families' future financial situation will not be in
infrastructure ’ danger.
| have the necessary equipment to manage my farm.
I have enough financial resources to improve the irrigation type.
in case of water crisis occurrence | can change my job.
Innovation 0.74 I am not willing to try new things.*
Being aware of new technologies and techniques is of great importance to me.
| accept the planting of new crops that are more compatible with the current situation, if the suitable conditions
are provided.
Adaptive 073 In case of water scarcity, water quality decline or drought, | can have proper planning (such as changing the area
management ’ of cultivation, type of cultivation, etc.).
It is important to me that | learn from my successes and failures.
I have well planned to manage my farm.
Risk behavior 0.83 Financially, | can afford to take a few risks and experiment with new ideas.
| can accept the risk of planting new crops.
| am able to take the risk of changing jobs, and switch from agriculture to ancther job if water is severely
depleted.
Governance 0.75 I believe the government is cooperating well in providing low-interest loans to develop new irrigation types.
I believe that the government has cooperated well in the matter of agricultural insurance.
| have the opportunity to express my views on government decisions and programs regarding water.
The government's plan for electricity tariffs for wells is appropriate and economical.
The well smart card scheme was effective in controlling water consumption and was implemented fairly.
Appropriate and compatible cultivation patterns are proposed by the government, and the necessary support is
provided.
Information and 072 Do you find it useful to know the proposed cropping pattern schemes, well electricity tariffs and support for new
awareness ’ irrigation types?#

Have you used a private agricultural consultant or expert in the last 5 years? And how useful was their

information?#

Have you participated in agricultural workshops in the last 5 years? And how useful was the information?#

#Measured on a scale 1=useless, 2=never used, 3=little used, 4=useful, 5=very useful. All other items measured on a scale 1=strongly disagree, 2=disagree, 3=neither agree

nor disagree, 4=agree, 5=strongly agree.
*Reverse coded.
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Table 2. Dimensions of adaptive capacity: path
estimates and Cronbach alpha

Dimensions Path estimations Cronbach
A t alpha
Local networks 0.79 8.88 0.81
Trust in government 0.38 4.37 0.71
Reciprocity 0.75 7.99 0.79
Labor and time 0.79 9.49 0.69
Finance and infrastructure 0.71 7.58 0.89
Innovation 0.91 115 0.74
Adaptive management 0.81 8.38 0.73
Risk behavior 0.85 9.31 0.83
Governance 0.42 476 0.7
Information and awareness 0.81 9.42 0.72
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Table 3. The fit of the CFA model

Fit index Model fitting value Acceptance range Performance Formula of fit index
Xyznodel - dfmodel
RMSEA 0.06 <0.08 Very good (N —1) X df model
xgwdel
y/df 1.56 1-2 Excellent df modet
2
_ Xmodel
GFI 0.77 >0.85 Not good Xt
Xl = Xmodet
IFI 0.96 >0.9 Excellent X2t — U model
_ max(xfnodel - dfmodel' 0)
CFI 0.96 >0.9 Excellent max(Xeuy — Af wutt- Xmoder — W modet- 0)

N: sample size - x2,,4¢: Chi square value of the proposed model - x2,,; :
model - df .1 : Degree of freedom of the null model
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Table 5. Adaptive capacity index in villages

. Number of Average adaptive
Village f o
armers capacity index

Abdulah abad 28 0.58
Dolat abad 19 0.67
Eslam abad 54 0.48
Hasan abad 7 0.51
Momen abad 18 0.62
Morad abad 63 0.26
Navaran 20 0.51
Serajeh 48 0.59
Valijerd 58 0.34
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Table 4. Individual and technical characteristic
associated with adaptive capacity: path estimates

Path estimations

Characteristics

A t
Farm size 0.47 5.88
income 0.36 4.16
Dependency on agriculture 0.12 212
Agricultural equipment 0.09 0.91
Age -0.02 -0.26
Educational level 0.34 4.83
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