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Article type: Water resources management is considered a strategic approach and a fundamental
step toward achieving water security and sustainable development, particularly in
the agricultural sector. In this regard, various plans, programs, and models have
been implemented in different regions, among which the DPSIR framework is one
of the most widely used. Therefore, this study was applied in terms of its objective
and qualitative in terms of its nature, and the dimensions of a sustainable
agricultural water resources management model were identified using thematic
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Extended Abstract
Introduction

Iran is located in one of the driest regions of the world, and water scarcity is one of the most important
constraints on agricultural development. As the most limiting factor of production, water plays a significant
role in the agricultural sector. Therefore, improving agricultural water productivity, ensuring food security, and
achieving a sustainable food supply require improving water-use efficiency, reforming management structures,
and optimizing water utilization.

Experiences from different countries in the field of water resources management indicate that appropriate
water management can substantially mitigate the limitations and problems arising from water scarcity.
Therefore, systematizing the water allocation process and developing an optimal water resources management
model are considered strategic approaches and fundamental steps toward achieving water security and
sustainable development, particularly in the agricultural sector. Accordingly, various plans, programs, and
models have been implemented in different regions, some of which have overlapped or interacted with one
another. Among these, the DPSIR framework is one of the important approaches used in water resources
management.

Given the region-specific nature of agricultural water resources management, an appropriate framework is
required to identify the causal relationships among the different components affecting water resources
management while contributing to its sustainability. Therefore, the present study seeks to answer the following
questions: How can a sustainable model be selected from among the different available models? Which model
can be considered the most appropriate for a particular region, province, or country?

Methodes

This study was applied in terms of its objective and qualitative in terms of its nature. The dimensions of the
sustainable agricultural water resources management model were identified using thematic analysis. The study
population consisted of experts and specialists in the water sector in Ilam Province. Sixteen experts were
selected through purposive sampling using the snowball technique, and data were collected through face-to-
face semi-structured interviews.

To assess the trustworthiness of the findings and analyses, the criteria proposed by Guba and Lincoln
(2005), including confirmability, transferability, credibility, and dependability, were employed. Following the
interviews, the qualitative codes were classified based on the DPSIR framework using content analysis. In the
open-coding stage, MAXQDA 20 was used to organize and analyze the qualitative data. The coding process
was conducted through an in-depth, line-by-line examination of the interview transcripts and the extraction of
relevant signs, concepts, and statements associated with the sustainable agricultural water resources
management model. Subsequently, the identified codes were categorized into the five components of the
DPSIR framework: driving forces (D), pressures (P), state (S), impacts (1), and responses (R).

Results

A total of 125 concepts (codes) were extracted from the interviews. Of these, 10 codes were classified under
the driving forces component, 38 under pressures, 16 under state, 24 under impacts, and 37 under responses.

The driving forces identified for sustainable agricultural water resources management consisted of two
major components: institutional support and support. The pressure component, which represents factors
exerting pressure on agricultural water resources and disrupting their sustainable management, was classified
into five major components: social, economic, natural, infrastructural, and policy-related factors.

The state component was examined through four components: development based on land-use planning,
agricultural land consolidation, reform of macro-level policies and revision of national laws, and cooperation
and interactions at the national level.

The impacts component refers to the consequences resulting from the implementation of sustainable water
management options and strategies in the agricultural sector. These impacts were classified into three
components: ecological, social, and economic.

Finally, the response component was classified into six components: increasing the productivity of
production factors and resources in the agricultural sector; protection, organization, and restoration of soil
resources; increasing the income and economic capacity of agricultural producers; conservation, restoration,
and optimal utilization of agricultural water resources; integrated management of plant pests and diseases; and
practical and continuous training.

Conclusions
The findings showed that the pressure component, particularly its social, economic, and natural dimensions,
intensifies unsustainable use of water resources and increases the need for sustainable water management.
Analyzing pressures within aquatic ecosystems can provide a deeper and more precise understanding of the
causes of unsustainability and can contribute to the development of appropriate management strategies.
Among the driving forces, water pricing policy, classified under the support component, is one of the most
important factors affecting sustainable agricultural water management. By influencing users' consumption
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behavior, water pricing can contribute to sustainable water use. This policy can serve as an economic
instrument for selecting an appropriate cropping pattern and as an environmental instrument for improving
ecosystem sustainability, thereby reducing water losses and inefficient water use. Institutional support was
identified as another important driving force, with particular emphasis on the participation of water users in
decision-making, implementation, and maintenance of water resources projects. Increasing the role of users in
managing water resources can reduce the financial burden on government and provide a basis for the long-term
sustainability of these resources.

Regarding the state component, agricultural land consolidation, preventing further fragmentation of
agricultural lands due to inheritance, imposing deterrent penalties for drilling unauthorized wells, and
promoting constructive dialogue and interaction among stakeholders involved in agricultural water
management were identified as important measures. Such stakeholders include the Agricultural Jihad
Organization, the Agricultural and Natural Resources Research Center, local water users' organizations,
irrigation contractors and professional associations, and the llam Regional Water Company.

The impacts component reflects the consequences of sustainable water resources management and has
ecological, social, and economic dimensions. Employment generation, increased income, and, most
importantly, poverty reduction can be considered among the economic outcomes associated with the
sustainable use of agricultural water resources.

The response component encompasses major policy and governance measures for addressing unsustainable
conditions in agricultural water resources. Accordingly, conservation, restoration, and optimal utilization of
agricultural water resources; protection, organization, and restoration of soil resources; integrated management
of plant pests and diseases; and practical and continuous training can be considered strategic measures for
achieving sustainable agricultural water resources management.

Overall, the findings indicate that sustainable agricultural water resources management in llam Province
requires an integrated combination of structural and non-structural measures. Although structural measures
such as appropriate irrigation systems, land consolidation and modernization, and the development of water
infrastructure are necessary, they are not sufficient on their own. Complementary non-structural measures,
including extension and continuous training, promotion of conservation and no-tillage practices, improvement
of water-use management, financial support for sustainable agricultural activities, and strengthening
participatory institutions, are also essential for increasing the effectiveness and sustainability of water
management interventions.
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Table 1. Demographic characteristics of the interview participants
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Work experience Job Education Age Sex Row
16 “.;‘ 290l ol )8 ol (398 41 20 1
Water affairs expert MSc Male
Dam construction expert BSc Male
10 5098 O gl uliis )l ol (395 29 ) 3
Agricultural water affairs expert MSc Female
Irrigation Trade Association Expert BSc Male
LS).)ﬁL‘:S Oladiod )5)‘ OL“’).L“’ M) l).'.'f.\ e
17 Head of the Agricultural Research 40 5
Ph.D. Male
Center
Agricultural water affairs expert MSc Female
16 oldyls pled 358 40 o) 7
Expert Associate degree Female
Manager MSc Male
Water legal expert BSc Male
18 L{"S‘“) )9“" u"t“:’)l{ I);'S_s 43 2o 10
Drainage expert Ph.D. Male
Expert BSc Female
Water affairs expert MSc Female
Sl G pan (53l dig ygol ol ol Sy
12 i imizati - 35 13
Water consumption optimization BSC Male

expert
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Provincial Water Affairs Officer MSc Male
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Agricultural expert BSc Male
$529uiS Wl 38 e ol )8 e 5 5
10 Expert at Agricultural Research i 34 © 16
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Table 2- Components and indicators of driving forces in the DPSIR framework

Indicator

adlge
Component

OlisliS slaglejle g b Sglss dnwgs 5 sl ol I il (gl @lio 5 55y5biS o050 (5jlotiaslys
Empowering agricultural and natural resource users in the province through the creation and
development of farmers' cooperatives and organizations
=y sl Sl edld claoygd jd ol;)gliS” sl Jdl sl g slile SIS (690 Ol jolaieds (5y9liS JoSo slallad sl
Developing complementary agricultural activities to absorb surplus labor and provide off-season
employment for farmers
Ol glacady (L3N] 5 dxtne 3ble )3 (25 GES 10 5 bicamio § cuiS g (o Sl (o2 )l 00 SplsS dns
Developing collective agricultural production systems (production, cultivation, and industrial
cooperatives and agricultural companies) in the province's fertile areas and plains
ol plie copie sl olpol Sl Sl cogis
Strengthening Water Users Associations (WUASs) for water resource management
dibate b Cunlite cuiS (6651 (golpininy Y gamo 4 &)l By
Providing subsidies for crops included in the recommended cropping pattern

o colo>
Institutional
support

ol 4 bygye loss 5 (551 ol oales sl i Cand oy
Determining appropriate prices for water, energy and related services
Ml 5ysliS slagSl oS lelye il o e 42 (55)9liS e lojls (g 1 (55LsS loss )l
Providing various services by Ministry (or Agricultural Organization) of Jihad-e Agriculture to
farmers who adhere to sustainable agricultural models
&59UiS ghlaesne 2l g Sl Sl oy cud b o138l
Increasing the property and asset savings capacity of agricultural operators
5 3aly SYgare sl ((olond pgows ol aliwlid Jleg yoab g 1> STis ol (sladsS 5 55ks) baosles Sl o e
Aol Lo 50 cwll Y gazo sl

Logistic support
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Indicator Component

Management of input procurement (seeds and chemical fertilizers, livestock and poultry feed,
certified seedlings, chemical pesticides) for strategic products and other basic products needed by
society
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Table 3. Components and indicators of pressure in the DPSIR framework

Sl il
Indicator Component
oljyglss d.\.c’l)b B i l38l
Increasing income gap among farmers
S50l Y gasme sl Lo a3l o JLd 4 g Canex (3938
Population growth and resulting increase in demand for agricultural products
95 95 s
Changing lifestyle
OlyglisS (sdlgwisr 9 3l o5
Low literacy agd illiteracy among farmers el
A & bng) j @ y2lee
Migration from village to city
OlgliS” (e 53 Hluk drwgy senily 5 e oligS llas Mo ololids HUlys pas

Social

Inability to identify short-term and long-term considerations of sustainable development
among farmers
D95 g0y (659l elbcdlad (> kal ST g ea a8 (ol il 5l odlitl 4 oS Lo ygb o cbolizel
Beliefs that lead to the use of old and inefficient tools in agricultural activities
Low level of farmers' knowledge and awareness of sustainable agricultural techniques
M ol (SIS 9 Mg slaain o ol
Increasing production costs and the price of production inputs
o (§)5T (55,9liS Anugs
Development of industrial commercial agriculture
by el slacgdgize solaidl
Limitations of competition in the market Economic
Okt 2l g0l
Low income of farmers
Sa00bgS > el > yialEl 4 By dn g
Focusing solely on increasing income in the short term
Excessive use of various chemicals, fertilizers (nitrates and phosphates), and pesticides
Mg @l Sl 5l Gl )b o e
Overexploitation of production resources JREE
i s )b sl (Sagll Natural
Pollution of running and groundwater
seing o glie ol g Jlusias
Drought and depletion of groundwater resources
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Indicator Component
o
Flood

il b domi ) S (ghdols Jlald
Decrease in soil fertility as a result of erosion
bSB e ygab
Soil salinization
byio sl 35 9 cuslil S L 3L pls 3929
The presence of too many livestock of poor quality and excessive grazing
anslial oS 6 ol
Inappropriate cropping pattern
b glie 9 (5jpsliS (S p cuslie 2LS Jibgy las
Lack of suitable vegetation cover in agricultural lands and natural resources
i Sl 5 S
Legal problems and shortcomings
L 8 loyw g b @l 5l sy odliwl pae
Improper use of basic resources and insufficient investment
glie Jl cbli> a3 39290 (18 sl pas g cuslie (1S 90
Lack of appropriate laws and lack of enforcement of existing laws in resource conservation
Ik 655liS 4 (K 5 (iS5 SAnSS a2 Y
A one-dimensional, sectoral, and institution-based approach to sustainable agriculture Infrastructure
39 6918 aw 292 ol
Low level of production technology
EsliS jlaly dnwgs ) oY (glacdlo ) 2gs
Lack of necessary infrastructure for sustainable agricultural development
S g Jo> Catio (92 ignis
Weakness of the transportation industry
SipaliS SV guazme (9l Canio (392 iy
Weakness of the agricultural processing industry
ik el cusy> 3,55 pae
Improper functioning of the market system
bl ¥ gaze (gl (QUiS395 po ) 9 )9S (cwlw Sl 20
The country's political sanctions and the need for self-sufficiency for basic products
e @ olpl sl g (Saly

The dependence of Iran’s agricultural production on irrigated lands Sl
il g calio (gl oo bid g npeal) 595 09 9 1) S g asladen (532)4l 2 295 Policy and
Lack of comprehensive and holistic planning, and especially the lack of appropriate and governance

integrated strategies and policies
Ol sl g @9 3 OljyeliS e8 Lo pas
Lack of participation of farmers in the establishment and implementation of laws
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Table 3- Components and indicators of situation in the DPSIR framework

Indicator

adljo
Component

dibio 38 ne olul p cawlio citS (8l a5 o0
Designing and implementing an appropriate cropping pattern based on the
topographic characteristics of the region
Slamsgs Sag)b Gl2l 3 iy (K5PST Olgs 4 4295
Considering the ecological capacity of the land in implementing development projects
$529UiS Y guazme S o)l (il Slles sl P9y — (oBigel el achy sl g (g0
Developing and implementing comprehensive educational and extension programs to
operationalize agricultural cropping patterns
b gl dmgi 9 JSi5 Bojbo | Sl (giloan LS
Land consolidation through the establishment and development of cooperatives
@)l 0ls8 51 (86 (55ygliS” (2l (SaBo 5l s S gk
Preventing agricultural land fragmentation resulting from inheritance laws
2l il jslateds Iy (6559l (2l (lrals 5 Aol
Exchange of agricultural lands among farmers to facilitate land consolidation
Ol (63,5l isu slaced b g klis b oW sl S sl canls
Alignment of macro-level policies with the conditions and capacities of the province’s
agricultural sector
2958 OHS o S koo I il (65,9L38 i50 wrew Gl
Increasing the share of the province’s agricultural sector in national large-scale
investments
bl Y pae oy ((65)sliS” Y game Ag5 )0 (oliSHs8 Cunluw Bl
Abandoning the self-sufficiency policy for agricultural products, except for strategic
commodities
©eoligS (5 glagm p2 (3l 3 5o sl dmwgs 3,595 2 (e Sirpdeliy
Planning based on sustainable development approaches rather than excessive
emphasis on short-term profitability
Banning the cultivation of water-intensive crops
Canj baeo bais g )lol g sliwly )3 oliond 358 Cbpan (oSl Mol
Improving fertilizer consumption patterns in the direction of sustainable production
and environmental protection
2ol EYgame Slplo (5 65550
Reconsidering the export of water-intensive crops
)§4JS,\ ul.ulou )'l odlal ‘_5‘)3 caliseo Lglmdl‘;ul ng)sLi'S Ol)i'l" o X3 W Lglh:?i':.éf 9 Jalx
Constructive interaction and discussions between agricultural managers from
different provinces to benefit from each other's experiences
529188 3l lojls g Sliios 1S pe o S5 bls)l g Jolss
Effective interaction and communication between the Agricultural Research Center
and the Agriculture Jihad Organization
(Ol (Lol )8 ¢ )5)9LiS) (65ygliS iy Rl Gladi g3 oy 053l Jolss g 95045
Constructive dialogue and interaction among various agricultural stakeholders
(farmers, experts, and managers)

Oweire el (e dmngs
Development based on
land- use planning

&525laS (oSl e
Agricultural land
consolidation

0N la o)l M
2948 18 S5k
Reforming macro

policies and reviewing
the country's laws

v Ol 5 ) Ken
ol

Cooperation and
interactions at the
national level
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Table 5. Components and indicators of impacts in the DPSIR framework

JUS{ -3, ail5e
Indicator Component
s dng] )'\ d)la){o)@ 9 cblas
Protection and utilization of freshwater
SE ple 5l b e e
Sustainable exploitation of soil resources
JLsid 5 bl b ablie
Combating desertification and drought
S Gblie ok Ay
Sustainable development of mountainous areas gl
&l g (LS (ladiss S5 o bas Ecological
Preserving the genetic diversity of plant and animal species
Reducing the use of agricultural pesticides and fertilizers
gl 3l okl > )y bao b 55l b,
Environmentally friendly use of technology
oM 5 aall; altws oyl Jas 050
Management of waste and wastewater
8 ablie
Tackling poverty
Silocadsb g (0350 <8 Lt
Public participation and capacity building
Ml dnsg dlal 4y (50 Cpluc 5 Gijsel
Education and sensitization to the dimensions of sustainable development clas!
Ol3gliS () (S5 4 el A Social
Increasing life expectancy among farmers
biwgy Camex (dndiaudls 5l (5,8 sl>
Preventing the marginalization of the rural population
baliwg) 455 5l 655 5l>
Preventing the evacuation of villages
Ol3ogliS ooladl s Jl3al g aple s (300l
Providing capital and increasing the economic power of farmers
&h‘w” )\Sw OL;I,? ‘_5‘).3 Jl»..ul sl d)LaJé\
Creating employment for unemployed rural youth Economic
Spas Glie S8
Consumption control
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Supply and demand management
(laeo b Sinlon) cuslio (591098 (2 jol>
Appropriate technology replacement (in harmony with the environment)
oosles 5 (5551 B yuae (535U s
Changing patterns of energy and input consumption
BB AL 155 5l (65,0l8S” i ot SRl
Increasing the share of agriculture in gross domestic product
e Culel wpb
Ensuring food security
SS9 Wl Jgae Wy
Producing healthy and organic products
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Table 6- Components and indicators of response in the DPSIR framework

Indicator

adljo
Component

S39WiS RS 5 ol S g (63,8 lusiaslys
Individual empowerment and organizations of agricultural operators and producers
SskiS b mes anwgs sl (lipgliS & (b Slad (el
Providing infrastructure services to farmers for the development of agricultural lands
=1 9 (Eb e =ly; sl ly o dol s g i (S (g5 9 Slalllas
Conducting studies and developing cultivation patterns and identifying priorities for
implementing agricultural, horticultural, and livestock programs
dilale o (65ygliS portunyj (oo Sy e b canlite €l g5 (g5l (g g (S
Determining and developing a crop production pattern that is appropriate to the relative
advantages of agricultural ecological regions
iyl @ cledMbl sl ¢y p3Y el dawg g oolol ool (ool b ymS g sl
Creating and expanding statistical databases and developing the necessary infrastructure
to transfer information to farmers
O3sliS o 3 o) @y 9 SingliS SV g (6)sly8 5 g 3 Cluls Lials el 3 (038 Clided dngs
Developing applied research in reducing waste in the production and processing of
agricultural products and promoting its transfer to farmers
85,988 cslizal dnang 51 (G s baome s ) 25T
Awareness of environmental damage caused by disproportionate agricultural
development
)1393.;3 L;me)' BN cusls 9 W L;LM%JB dgu
Improving plowing and planting methods on sloping lands
tlond poos § B3gS Bpan giluding
Optimization of the use of fertilizers and chemical pesticides
2L Ghdg sl bl

5 Jelss 5y90 0 LRl
Ol P Mg ale
Si9lS
Increasing the
productivity of
production factors
and resources in the
agricultural sector

5 ablojlo wbslis
S gbe sl
Protection,
organization and

restoration of soil
resources
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Paying attention to the protection and restoration of vegetation cover
CaodYl g e clacpe; ,d 6ol (clacyllad dxwgs
Developing watershed management activities in steep and upstream lands
dS9zge ool 5Bl slag S (ailols
Organizing existing incompatible applications
S35l ol S Lis 5 plie jl cblis 5 059 jl ¢St
Prevention and protection of degraded resources and preservation of fertile agricultural
soils
OUT Sl jl e pSol> g o)l o s00 .Lo’l)> ol ly solos JUIRu ey
Adopting support measures to increase farmers' income and prevent farmer migration
SioliS Jelie @ lsupss
Diversifying agricultural businesses
Syl 51 Slacllab dnwgi g Cosls
Strengthening and developing agroforestry activities
SIS iy )l abepe & Bagts
Encouraging investment in the agricultural sector
i glacuo B (518 g 5 il 5 2T, (claaol cogis
Strengthening income and employment generation programs and expanding job
opportunities
Qi 1) ob)si)é 5 8jabiS” Y guae ol drwss
Developing exports of agricultural products and their processed products
o i 51 ooy sl calio (o St sloxl
Creating appropriate water utilization organizations
& slaowe; 3 slel 23k )
Improving irrigation efficiency in irrigated lands
i) e Gllas Mo cole) b o laciluy jl duome oalitl
Reusing industrial wastewater with due consideration for environmental requirements
Sl e (b cud )b b canliza cusS oSl (ol
Applying a cultivation pattern appropriate to the sustainable capacity of water resources
)l Cope slag b 2l g anoy
Developing and implementing integrated water management plans
Lot €8l 5 (aliand pgous odlitl Sl (AU Sllus 51 l5)5liS” (3 5 (sages slo 2T 25
Improving farmers' general and technical awareness of the damages caused by chemical
pesticides and pesticides
Sajshsn ohile Cagme b SBI )8 alord i clagbs) (iS5 dasss
Development and expansion of non-chemical methods of pest control with a focus on
biological control
2948 (25 9 83929 SPe 3 09 4 (BLS dindai B Lol g drwgs
Developing and strengthening plant quarantine, especially at the country’s entry and exit
points
ot €8l 5 (aliasds pgous | o3lil (gl ulio (sl bl g Lalgs cli2l 5 (29
Developing and implementing appropriate regulations and standards for use of pesticides
and herbicides
$59liS G > @lie cblix (bl g @5u8 (g slroged dawgs
Developing no-till, resource-conserving methods in agricultural lands
Cuolio (gladisS cuisls” jl odliiwl g cudS Cgls glyal b 55 ol oS b SB g5l o8
Enriching low-fertile soils with appropriate cultivation practices and the use of
appropriate species
Sin Jgazme cuiS sl (2l Gbli 5 GHS g oS uilisw jl coilas
Preventing the burning of straw, stubble, and plant residues for planting the next crop
) sBagS il ookl gy g (olond (g3gS Wl (caiedin
Targeting chemical fertilizer subsidies and promoting the use of biological fertilizers
g st Altas o8 ¢ piolos oy cas g oy ol 5l (Sliiod slaaisly Jlasl
Transfer of research findings through field days, demonstration units, problem-solving
workshops

Jyame catlyy dl> o 0 316 5559l JBU piae 90 31 oins 9 (53,85 23]

ol g sal)> tal3él
oS e (golaidl

SipglisS iy
Increasing the
income and
economic power of
agricultural
producers

LS)]))J. °)'@<’9L:>‘ Laos

oiu o @l jl aigg
Syglss
Conservation,
restoration and
optimal utilization
of water resources
in the agricultural
sector

5l Rl e
A Gl e
Integrated
management of
plant pests and
diseases

5 &8 slagbigel
.
Applied and
continuous training
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Practical and continuous training by agricultural supervisors until the final stage of
harvest
©39WS )l drsgi Cype (sliwly ) (g S ome 5 Ol s izl
Publishing promotional publications and magazines in line with sustainable agricultural
development management
Ol (65)9UiS” s 4 Tiome a8 S olais]
Allocating a separate network to the province's agricultural sector
ek dngs sl )3 ol3y0liS” (BBT g o)l jobate 4 (g5 — (Sigel srogd 6155
Holding educational and promotional courses to promote and raise awareness among
farmers in the direction of sustainable development
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Fig 1- Sustainable agricultural water resources management model
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