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Extended abstract

Introduction

Managing a pervasive and effective phenomenon such as drought in different sectors of the economy requires
close cooperation and careful planning. Lack of strategic drought planning and delays in decision-making have
increased costs to reduce drought damage. The aim of this study was to develop strategic for drought adaptation
using the SWOT model in Lorestan Province.

Materials and methods

In this research, the methods of reviewing sources and interviewing with a questionnaire were used in order to
provide macro strategies to adapt to drought. For this purpose, the current status of ecological resources,
environmental changes, economic sectors and their dependence on water resources, population and
employment, management of ecological resources, organizations and institutions were analyzed, then by
reviewing the upstream laws and documents, interview with resource managers, local and national decision
makers, experts, published background and other available information identified the causes of problems and
obstacles to drought management in the province. The statistical sample consisted of 27 experts and scientific
and executive experts were selected. Scoring was done on two occasions by experts, and finally, by averaging
the opinions of experts and scientific and executive experts, the weight of internal and external factors was
determined. In the final stage, in addition to identifying important factors in each of the criteria of strength,
weakness, opportunity and threat, necessary management strategies were determined based on the conditions
of Lorestan Province through SWOT analysis. These issues were categorized in the form of environmental
opportunities and threats and internal strengths and weaknesses, then analyzed by SOWT analysis approach
and Delphi method.

Results and discussion

The study of strength factors shows that the existence of companies and organizations with resource monitoring
units in the province with a weight of 0.25 has a higher effectiveness and degree of importance among other
factors. Lack of proper planning and organization for monitoring and evaluation of drought weighing 0.33 has
a very high effectiveness among the factors of poor adaptation to drought in the province. Among the
opportunities, the factor of technological advances in the field of precision agriculture with a weight of 0.1 have
a very high effectiveness. The factor of endangering the livelihood of farmers in case of drought is the most
effective among the studied factors of threats with a weight of 0.22. Factors of irrigation of lands in some areas
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with polluted water and gradual destruction of agricultural soil and population increase and as a result increase
in demand for water with a weight of 0.02 were recognized as having the least effectiveness among the threats
of drought adaptation in Lorestan Province.

Conclusion

After scoring using the Delphi method, it was found that the presence of faculties and centers of agricultural
education and natural resources in Lorestan Province was recognized as the most important strength. But despite
this strong point in the province, unfortunately, the lack or inappropriateness of available data and information
for the purpose of monitoring and evaluating the effects of drought is known as the main weakness. According
to these results, in the direction of the conservative strategy, the strategy of balancing aquifers with the priority
of aquifers with a negative water balance was suggested. The government's support for water harvesting projects
at the level of cities and villages and the monitoring of better water management in cities provide suitable
opportunities to improve the ability of farmers to deal with the negative effects of drought. The final result has
been the presentation of drought coping strategies for different regions of the province in the areas of surface
and groundwater supply, irrigated and rainfed agriculture, urban and rural drinking water and river water
environment.

Keywords: Delphi test, Management plan, Monitoring and evaluation, Opportunity and threat, Strength and
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Fig. 1. Location of Lorestan Province in Iran
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Table 1. Comparative SWOT matrix for strategy development (Policastro, 2001)
External factors

Opportunity Threats
Internal factors Strengh Offensive strategy Conservative strategy
Weakness Competitive strategy Defensive strategy
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Table 2. The results of scoring the strengths of drought management in Lorestan Province

Very . Very . .
Number List of strengths low Low  Moderate  High high  Mean Maximum Relgtlve
1 3 10 5 20 frequency  weight

The existence of an educated workforce in

1 the field of agriculture and natural 5 9 1 4 9 0.6
resources in the province.
The existence of faculties and centers for

2 agricultural and natural  resources 2 13 9.3 13 0.87
education in the province.
The existence of an agricultural and

3 natural resources research center in the 1 1 10 3 15 10 0.67
province.
The existence of an agricultural

4 engineering system organization in the 1 4 10 8.1 10 6.7

province.
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Table 2 Continued
Existence of companies and organizations
with  resource monitoring  units

> (meteorology and regional water) in the ! 2 10 2 13.7 7 0.47
province.
The existence of agricultural service

6 centers up to the village level with 6 7 2 13.7 7 0.47

educated personnel.
The beginning of the work of knowledge-

7 based companies with the field of activity 5 8 2 43 8 0.53
in the field of agriculture in the province.
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Table 3. The results of scoring the weaknesses of drought management in Lorestan Province

Very Low Moderate High V? Ty . .

. low high Maximum  Relative

Number List of weaknesses Mean frequenc weicht
1 5 10 15 20 duency &

Lack or inappropriateness of available
1 data and information to monitor and 14 1 15.3 14 0.93
evaluate the effects of drought
Lack of proper planning for drought
monitoring and assessment (inter-
sectoral inconsistency; lack of an
integrated program).
Lack of transparency of water
3 allocation plans and criteria for 1 3 8 3 9.8 8 0.53
determining water rights.
Lack of a standard procedure for
payment of damages based on the
evaluation of the effects of drought in
different regions of the province
The low skill level of agricultural
5 operators in relation to new 7 8 12.7 8 0.53

agricultural technologies.

Lack of equipment or lack of modern
6 equipment in resource monitoring 2 8 5 6.1 8 0.53
system (water, soil and plant).
Absence or lack of equipment
required for the production chain

1 3 11 8.4 11 0.73

7 (planting, planting and harvesting) 2 12 ! 48 12 0.8
among agricultural operators

3 Lack or lack of equipment needed for 5 10 133 10 0.67
water management in the farm.

9 Not having a specific cultivation 4 1 137 1 073

pattern for specific areas.
Non-institutionalization of drought

10 management among stakeholders and 4 11 13.7 11 0.73
their distrust and lack of motivation
Lack of the necessary plan and

11 mechanism for water recycling and 3 12 42 12 0.8
wastewater recirculation.
Not paying attention to the effects of

12 drought on natural and environmental 2 11 2 15 11 0.73
resources.

13 Low ) Water efficiency and 12 3 16 12 08
productivity.

14 AbsF:nce or weakness of local water 6 9 34 9 06
bodies.

Improper distribution of agricultural
water supply resources relative to the
location of land (difficulty in
accessing existing water resources)

15 3 10 2 9.7 10 0.67
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Table 4. The results of the scoring of threats to the progress of drought management in Lorestan Province

Very low Low Moderat High Very Maximum  Relative
Number List of weaknesses e high Mean . ;
requency weight
1 5 10 15 20
1 Shrinking of agricultural land. 4 11 13.7 11 0.7
5 "ljhe §x1stence.and increase of other 9 6 12 9 06
risks in the agricultural sector.
3 Pollution qf water and soil resources 2 3 1 4 75 3 05
(as production bases).
Indiscriminate consumption of
4 strategic waters in some areas of the 13 2 15.7 13 0.9
province.
Unauthorized exploitation of water
5 resources due to the weakness of the 1 6 8 17.3 8 0.5

water governance system.
Irrigation of lands in some areas with
6 polluted water and gradual destruction 3 6 6 6.2 6 0.4
of the soil of agricultural lands.
The increasing arrival of tenant

7 operators outside the province in some 3 8 3 1 5.9 8 0.5
areas.
The remoteness and remoteness of

8 some areas and villages in hard-to- 12 3 6 12 0.8

reach areas.
Inappropriateness and wear and tear of
water supply and transfer equipment

K and structures, which leads to water 10 > 1.7 10 0.7
wastage.

10 Inter_-water transfer outside the 4 1 137 1 07
province.
Cultivation of water-bearing crops

11 regardless of the occurrence of drought 1 11 3 15.7 11 0.7
in critical areas.
Subsidence of the plain in some areas

12 due to excessive consumption of 2 2 9 4 10.8 9 0.6
aquifer water.

13 Product waste and waste during 1 1 3 107 1 07

harvest and supply.

Conflict over water rights from shared
14 water sources with neighboring 3 4 7 1 7.2 7 0.5

provinces and national projects.

Lack of effective investment in the
15 field of supply, maintenance and 2 10 3 10.3 10 0.7
agricultural water transfer systems.
Weakness in harvesting rainwater and
leaving most of the surface runoff in

16 the form of floods and sediments from 3 10 133 10 0.7
the province.
17 The increase in population and as a 6 9 3 9 06

result the demand for water
13 Incoordinati‘on of ] qational water 5 9 1 137 9 06
programs with provincial needs
Endangering the livelihood of users in
the event of a drought
Reduction of agricultural production

in case of drought

19 2 13 19.3 13 0.9

20 4 11 18.7 11 0.7
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Table 5. The results of scoring opportunities for drought management in in Lorestan Province

Very low  Low Moderate High Very high i i
Number List of strengths v ¢ Tye Mean Maximum Relzlmve
frequency weight

1 5 10 15 20

Existence of upstream
1 laws to  implement 7 8 7.7 8 0.53
drought management.

The presence of

potential water
5 resources  in  the 1 9 5 16.3 9 0.6
province (surface

runoff, springs, surface
water and aquifers)

Sensitization of public
opinion towards
drought compared to
previous decades.

Technological advances
in the field of precision
agriculture (agricultural
4 machinery, resource 5 10 8.3 10 0.67
monitoring and
information
equipment).

Increasing the easy

access of  society,

especially users, to 10.1 3
communication  tools ’

and the development of

social networks.

Developing and
experiencing  distance
education in recent
years

Allocation of subsidies

7 and government credits 3 11 1 9.3 11 0.73
to the agricultural sector

Insurance of

8 agricultural products 8 6 ! 12.7 8 0.53
9 climate diversity 10 5 11.7 10 0.67
The  possibility — of
growing various
10 agricultural and 4 10 1 14 10 0.67
horticultural crops in the
province
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Table 6. Evaluation matrix of internal factors (strengths and weaknesses) of drought management progress in Lorestan Province

Number List of factors Score  Weight CF) cfficient of Final
importance score
1 The presence of educated people in the field of agriculture and natural 4 0.02 2 0.03
resources
5 The existence of faculties and educational centers for agriculture and 93 004 2 0.08
natural resources
% 3 The existence of an agricultural and natural resources research center 15 0.06 2 0.13
@ 4 The existence of an agricultural engineering system organization 8.1 0.03 2 0.07
& ) b e . .
N 5 EX}stence of companies anq organizations with resource monitoring 143 0.06 4 025
@ units (meteorology and regional water)
6 The existence of agricultural service centers up to the village level 13.7 0.06 1 0.06
with educated personnel
7 The beginning of the work of knowledge-based companies with the 43 0.02 1 0.02
field of activity in the field of agriculture ' ' '
1 Lack or inappropriateness of available data and information to 153 007 3 02
monitor and evaluate the effects of drought : ’ :
5 Lack of proper planning and organization for drought monitoring and 19 0.08 4 033
assessment
3 Lack (?f .transparen_cy of water allocation plans and criteria for 94 004 2 0.08
determining water rights
4 Lack of a standard procedure for payment of damages based on 34 004 1 0.04
assessment of drought effects
5 Thet low skill level pf agricultural operators in relation to new 127 0.05 3 0.16
agricultural technologies
lack of equipment or lack of modern equipment in the resource
§ 6 monitoring system (water, soil and plants) 6.1 0.03 2 0.05
2 : . . .
g 7 Abseqce or lagk of equlpmer}t required for the production chain 48 0.02 2 0.04
o (planting, planting and harvesting) by the operators
8 8 Lack or lack of equipment needed for water management in the farm 133 0.06 1 0.06
9 Not having a specific cultivation pattern for specific areas 13.7 0.06 2 0.12
Non-institutionalization of drought management among stakeholders
10 and their distrust and lack of motivation 137 0.06 3 0.18
1 Lack of the necessary plan and mechanism for water recycling and 42 0.02 5 0.04
wastewater recirculation
12 Ignc_)rmg the effects of drought on natural resources and the 15 006 1 0.06
environment
13 Low water efficiency and productivity 16 0.07 2 0.14
14 Absence or weakness of local water bodies 3.4 0.01 1 0.01
15 Improper d}strlbutlon of agricultural water supply resources relative 97 0.04 2 0.08
to the location of land
Sum 233.4 1 2.22
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Table 7. Evaluation matrix of external factors (opportunities and threats) progress of drought management in Lorestan Province

Number List of factors Score  Weight C.O cfficient of Final
importance score
1 Existence of upstream laws to implement drought management 7.7 0.022 4 0.09
5 The presence of potential wate}r sources in the province (surface 16.3 0.047 5 0.09
runoff, springs, surface and aquifers)
3 Sel’lS}tlZathl’l of public opinion towards drought compared to 9 0.026 1 0.03
previous decades
.c,o 4 Technological advances in the field of precision agriculture 8.3 0.026 4 0.1
3 . X el
] 5 éncreasmg users' easy access to communication tools and 101 0029 1 003
2 eveloping social networks
2 6 Developing and experiencing distance education in recent years 8.7 0.025 1 0.03
3 7 Allocation of subsidies and government credits to the agricultural 93 0027 1 003
sector ’ ’ .
8 Insurance of agricultural products 12.7 0.037 1 0.04
9 Climate diversity 11.7 0.034 1 0.03
10 The ppsmblllty qf growing various agricultural and horticultural 14 0041 2 0.08
crops in the province
1 Shrinking of agricultural land. 13.7 0.04 4 0.16
2 The existence and increase of other risks in the agricultural sector. 12 0.035 3 0.1
3 Pollution of water and soil resources (as production bases). 7.5 0.022 2 0.04
4 Indls‘crlmmate consumption of strategic waters in some areas of the 157 0045 5 0.09
province.
5 Unauthorized exploitation of water resources due to the weakness 173 0.05 1 005
of the water governance system.
Irrigation of lands in some areas with polluted water and gradual
6 destruction of the soil of agricultural lands. 6.2 0.018 ! 0.02
7 The increasing arrival of tenant operators outside the province in 59 0017 2 0.03
some areas.
3 The remoteness and remoteness of some areas and villages in hard- 6 0017 2 0.03
to-reach areas.
. 9 Inapproprlateness and wear apd tear of water supply and transfer 17 0.034 5 0.07
= equipment and structures, which leads to water wastage.
é 10 Inter-water transfer outside the province. 13.7 0.04 2 0.08
173 11 Cultlvatpn O.f Awater—bearmg crops regardless of the occurrence of 15.7 0.045 5 0.09
drought in critical areas.
12 Submd@nce of the plain in some areas due to excessive consumption 108 0031 5 0.06
of aquifer water.
13 Product waste and waste during harvest and supply. 10.7 0.031 1 0.03
14 anﬂlct _over water rights _from sh_ared water sources with 72 0021 5 0.04
neighboring provinces and national projects.
15 Lac_k of effective investment in the field of supply, maintenance and 103 003 3 0.09
agricultural water transfer systems.
Weakness in harvesting rainwater and leaving most of the surface
16 runoff in the form of floods and sediments from the province. 133 0.039 2 0.08
17 The increase in population and as a result the demand for water 8 0.023 1 0.02
18 Incoordination of national water programs with provincial needs 13.7 0.04 1 0.04
19 Endangering the livelihood of users in the event of a drought 19.3 0.056 4 0.22
20 Reduction of agricultural production in case of drought 18.7 0.054 3 0.16
Sum 344.5 1 2.06
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