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Abstract

Improvement of water productivity (WP) in the agricultural
sector is one of the necessities of sustainable use of water
resources, crop production sustainability, water demand
reduction, and fulfillment of food security for the increasing
population of Iran. In this research, through facilitated brain
storming meetings and harvest of the ideas of the experts and
resource persons participated from the water and agricultural
sectors of the country, the software and managerial issues and
challenges (socio-economic and policy—institution) associated
with the improvement of WP in Iran were systematically
identified and developed in the form of problem trees. Based
on the results, the main source of the above issues could be
identified in the five following categories namely as: 1)
Insufficient accordance of the country’s policies with the WP,
2) lack of proper implemented plans for the integrated
management of water supply and demand, 3) lack of proper
measures, incentives, and or motivation for investing on the
development and of the water resources and O&M of the water
infrastructures, 4) low levels of efficiencies in the planning,
study, design, and implementation of the country’s water
resources and associated infrastructures, and 5) insufficient
activities on training and capacity building programs require
for the improving of WP. The suggested strategies are: 1) More
accordance of the country’s policies with the WP concept, 2)
more stability and consistency in the developed policies and
the plans, 3) making more incentives, motivations, and
measures for real water savings, 4) A shift from centralized
provincial management of water to the basin-wide
management, 5) establishment and or completion of data bank,
6) demand management through inverse solutions, i.e., virtual
water management, 7) revisions in and or more accordance of
the higher education system with the water management and
WP subjects, 8) empowerment of stakeholders and
participatory management, 9) Upgrade of education and
making required capacities in the Stakeholders, 10) making
revisions and re-orientation of water resources researches in
the line of water saving, and 11) mainstreaming of
improvement in WP in other disciplines of agricultural sector
(livestock, fisheries, and etc.).
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Table 1- Development of pressurized irrigation programs and five-years development plans of the country
(Anonymous, 2005; Anonymous, 2008; Anonymous, 2010)
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National Five Years Expected Achieved Percent of
Development Plans (Thousands hectares)  (Thousands hectares)  Achievement (%)
First Plan (1990-1994) 277 67 24.2
Second Plan (1995-1999) 807 204 25.3
Third Plan (2000-2004) 609 216 35.5
Fourth Plan (2005-2009) 500 381 76.2
Fifth Plan (2010-2014) 1000 1414 141.4
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Fig. 1- A systematic and comprehensive approach
on WP subject in the different scales and its
managerial processes (Heydari et al., 2009 a)
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Fig. 2- Changes in global economic water
productivity (Source: FAO, AQUASTAT, World
Bank, OECD)
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Table 2- Values of water use related indices of Iran (Heydari et al., 2011)
2945 (835918 1 31 i 03\l by bad o (o B L y3lie Y Jou>

Index Baseline year Year Control year ~ Targeted year
(2000) (2006) (2010) (2025)
Application Efficiency (%) 34 37 40 60
Physical Water Productivity (WP) (Kg/m?) 0.70 0.79 0.95 1.7
Economical V3V§ter Productivity (Rainfed-Basin 0.04 0.05 0.07 0.20
Scale) (Kg/m?®)
Economical Water Productivity (Irrigated-Basin 0.18 0.20 0.30 0.65

Scale) (Kg/m®)”

*: For Karkheh River Basin, Iran
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Table 3- General issues, challenges, and limitations of soil and water resources management in Iran
1S S g O malie G e illiee (SRCY D90 § B il (Jilume -V Jous

Pivot Issues/challenges/limitations Source
Management and Limitations and issues including: Water resources limitations; socio- Safari and
operation of water  economic limitations; water demand management issues; laws and Mohammad
resources regulations issues; inefficient use of existing welfares; over-exploitation of Zadeh (2011)

ground water resources; management shortfalls in crisis; weaknesses in
required arrangements; and deficiencies in decision makings.

Basin General issues and challenges on: Organization, leadership, planning, and Sharifi (2008)

Management control; and issues on socio-economic, stakeholder participation, and
management guidelines.
Operational aspects of basins management issues including: Lack of clear
administrator; plurality in sources of decision makings; no clear
geographical boundaries; lack of proper land use planning; lack of effective
non-governmental organizations; insufficient laws and regulations; gaps in
new laws and regulations; contradiction between some laws and regulations;
lack of proper indices and standards; low preparedness of justice and court
systems; research, education, and extension issues; databank issues;
financial issues; and shortfalls in oversight on production and operation.

Management of General issues including six main categories as: Socio-economic issues; Abbasi et al.
irrigation and issues and limitations regarding standards and manuals; issues on the use of ~ (2009)
drainage networks  modern systems; insufficient performance evaluation of irrigation networks;

issues regarding large-scale management; and O&M of irrigation and

drainage networks issues.

More specific issues including: Legal problems; land ownership; cropping

pattern; low attention to the performance evaluation; low attention to the

existing water rights and local cropping systems; low use of international

experiences; and shortages in expertise resources.

Sustainable  Software-managerial issues and challenges including: Low security in Heydari et al.
development  of investing on agricultural sector; banking and financing issues; farming (2010)
pressurized  systems problems; data bank; weaknesses in O&M of large-scale projects;
irrigation systems  weaknesses in managerial and expertise.

Management of Issues and challenges including: Poor irrigation management; soil and water ~ Cheraghi (2008)
sustainable use of  salinization; improper farm management practices; low participation from

marginal waters farmers in yield enhancements; small size farms; improper land use; low

and soils water prices; weakness in extension; shortages in specialized experts;

uneven distribution of water and drought spells; shortages in budget; and
low rates of research conducted.

Environment and Large-scale challenges including: Low accordance of the country’s Anonymous
sustainable development plan with the sustainable development of agriculture; lack of (2009 b)
development land use planning; lack of comprehensive plan on drought and climate

change; weaknesses on comprehensive planning on management of base
resources; lack of comprehensive plan on monitoring of natural resources;
weaknesses on strategic evaluation of agricultural productions.

Lowe-scale challenges and issues including: Weaknesses in monitoring of
WP; Lack of clear administrator in water quality management; institutional
and infrastructural limitations; lack of proper cropping pattern on
agricultural productions; shortfalls in laws and regulations and their
implementation; weaknesses on preparation of long-term irrigation
development plans; weakness on water standards; weakness on planning for
production of safe foods and required monitoring.

Large-scale Implementation issues such as: Soil quality monitoring; development of safe  Bazargan (2009)
optimum agricultural products indices; and monitoring of soil pollution.

management of Research issues including: Issues on general policies of supply, distribution,

soil resources and use of different type of fertilizers (chemical, biologic, and organic);

fertilizer residues in foods issues; and land quality monitoring issues.
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Table 4- The participating organizations and or institutes in the development of the program
Aol (9 43 2SS sl (gD g Lyl jlw soluw! -F Jous

Row Participating Number of Row Participating Number of
*organization/institutes representatives *organization/institutes representatives

1 Agricultural Engineering 4 11 Iran office of ICARDA®® 1
Research Institute (as SC*°)
Soil Conservation and | Ffice of IWMIE3

2 Watershed Management 1 12 Srgr; otice 0 (as 1
Research Institute
Deputy of Soil and Water -

3 (Mri)nis}':ry of Jihad-e 4 13 Water Deputy (Ministry of 1
Agriculture**) Energy) (as SC)

4 Water Resources 1 14 Soil and Water Research 1
Management Company Institute

5 Pandam Consulting 1 15 Tehran University (Water 1
Engineers Department) (as SC)
Agricultural Research Tarbiyat Modarres

6 Center of Chahar Mahal-e 1 16 University (Water 1
Bakhtiari Department) (as SC)

7 Agricultural Research 1 17 Na_tlon_al Commlttf-ze on 1
Center of Ghazvin Irrigation and Drainage (as

SC)

Research Institute on

8  planning and agricultural 1 18 Farmer’s House (as SC) 1
economic
Deputy of Extension Ferdosi Mashad University

9  (Ministry of Jihad-e 1 19 (Water Department) (as 1
Agriculture) SC)

10 (Dl\/elii):its)zrz/foii?ﬁ;tjl?en 1 20 National Center on Salinity 1

Agriculture)

Research (Yazd)

* The real time names of the participating organizations and or institutes
** Directories of Water resources development and optimum use of water; Development and improvement of irrigation
methods; Development of irrigation networks and land consolidation
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Fig. 4- Problem tree of policy-institution and socio-economic issues (Branch of training and capacity

building)
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Table 5- The number of identified problems on policy-institution and socio-economic issues
* Sloia g ¢ gLl ¢ TISUS ¢(6 135 Cuwlow A0 43 b0 (oLl Flwo 3lai -0 Joao

Number of the identified problems and issues*

Main Consistencie; Qf Water Motivations Management Empowerment Percent
Layer/Sub countr_y’s policies  supply and _ anq functioning and and _capacny Sum fron;
layer with WP demand incentives performance buildings total (%)
A (¢ 3) (4) ®)
1 11 5 2 3 3 24 14.5
2nd 38 33 11 18 20 120 72.3
3 2 8 2 6 1 19 114
4t 3 0 0 0 0 3 1.8
Total 54 46 15 27 24 166 100
Percent
from total 325 21.7 9.0 16.3 145 100
(%)
*: Based on the counting of the relevant boxes in the problem trees presented in Figures 4 to 8.
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11- Soil and Water Assessment Tool model (SWAT)
12- A Multi-crop Daily Time-step Crop Simulation
model (CropSyst)
13- International Water Management Institute (IWMI)
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15- Middle East and North Africa (MENA)
16- Stakeholders
17- Non Government Organization (NGO)
18- International Center for Agricultural Research in the
Dry Areas (ICARDA)
19- Steering Committee (SC)
20- Brain Storming

&1 —A
Abbasi N, Bahramloo R, Keramati M, Yargholi B (2009)
Preparation and development of strategic research
planning for remediation and optimization of
irrigation and drainage networks. Res. Report. No.
87/1347, Jan. 6, 2009, Iranian Agricultural
Engineering Research Institute, Karaj, Iran, 285p (In
Persian)

Abbasi F, Naseri A, Akbari M, Baghani J, Abbasi N
(2017) Technical evaluation on the management and
engineering of aspects of agriculture of Iran, Chap 3:
A analysis of water used in agriculture, Iranian
Agricultural Engineering Research Institute, Karaj,
Iran Press 96-4:17-24 (In Persian)

Ahmad ME, Giordano M (2010) Karkheh basin focal
project. CPWF Project Report no. CP57,

g ezl —oolasl col" 0gp pj mls jl 48,5y ol dlli
by " 65)sliS Of (5y9000 90 > (S5 —(6 Sl
S90 R d928et (83 el oy (98" lsie o Silados 7 b |
dunshe oy by g Alie o Colan b oS bk o " 6oliS O]
Sluwhe plo ale ()l8an g (5))5liS wlige 5 (b Olidos
JETRON KUSKVESC R JON B S WP ST PWER VR ES SV ON B F IS SR
5 Clawde cpl Jlo g (8 sy 5 g San 5l dbwy
2 08 &8 lie GhlSen g Llid)l5 (sled (sole slags,San
ez glaalboliy jogas 4) bolSuwd plo jlojon sl

235 oo (138 5 )5 (908 9 (509l

1- Water Productivity (WP)

2- Mixed Crop Production System

3-Diverted

4- Gross National Production (GNP)

5- Gross Domestic Production (GDP)

6- Scaling Up

7- Water Accounting

o jlod Slegti 0 L WAYIV/YY ¢ 90 duls )3 olpjg Sl Cguna —A
OB YA Jol sbizwl 4 g 95 <yl59 WAVAIY < 590 B+A-Q/FY/V -+

Onl oMol (655002 (olisl
9- Problem Tree
)l o dlds cpl g osds 4yl ol a5 cuwl S a4 pY -V
dgutg 2 SIS — ()18 Canlow g cloin] = o3laidl cole" 059y
cos Sladss ¢,k (Heydari et al., 2009 b) " ¢;,5Li8 Ol (690,00
"9l Ol (ygope e s3pal) acbyn cpgis M plgis
9 (b Olaiod duwho Cujere b S WSl (Heydari et al., 2009 a)

IFAA a0l oF 8 lowd (edd b Jlw o ! O golio eoliyiios
Volume 15, No. 3, Fall 2019 (IR-WRR)

vy



Bazargan K (2009) Strategic program of sustainable use
of soil resources. Soil and Water Research Institute,
Agricultural Research Education and Extension
Organization, Tehran, Iran (In Persian)

Cheraghi SAM (2008) Strategic program on sustainable
management of use of marginal water and saline
soils. Vol.1, National Center on Salinity Research,
Agricultural Research Education and Extension
Organization, Yazd, Iran (In Persian)

Faramarzi M, Yang H, Schulin R and Abbaspour K
(2010) Modeling wheat yield and crop water
productivity in Iran: Implications of agricultural
water management for wheat production.
Agricultural Water Management 97:1861-1875

Heydari N (2011) Determination and evaluation of water
use efficiency of some major crops under farmer’s
management in lran. Water and Irrigation
Management1(2):43-57 (In Persian)

Heydari N (2014) Water productivity in agriculture:
Challenges in concepts, terms, and values. Irrigation
and Drainage Journal, ICID, Wiley Blackwell
Publishing 63:22-28

Heydari N (2018a) Issues and challenges of real water
saving through improving water productivity and use
of modern irrigation systems. Journal of Water and
Sustainable Development 5(2):169-175 (In Persian)

Heydari N (2018 b) National visions and policies
effective on adaptation to climate change in regard to
the agricultural water and food security aspects in
Iran: An analytical review of the laws and policies.
Technical Report. No. 53296, March, 2018, Iranian
Agricultural Engineering Research Institute, Karaj,
Iran, 128p (In Persian)

Heydari N, Abbasi F, Ashrafi SH (2009 a) Preparation
and development of a strategic plan for improving
agricultural water productivity in Iran. Res. Rep. No.
88/65, April, 2009, Iranian Agricultural Engineering
Research Institute, Karaj, Iran, 318p (In Persian)

Heydari N, Daemi AR, Fahmi H, Shirdeli A (2011)
Assessment of the general policies of I.R. of Iran on
water management. Vol. 5, Improvement of water
productivity and consumption pattern in agriculture,
Vol. 15, The key indices on quantification and
evaluation of the general policies of I.R. of Iran,
Subcommittee of the Expediency Council (In
Persian)

Heydari N, Dehghanisanij H, Nakhjavanimoghaddam
MM, Zarei Gh, Ashrafi Sh, Sadreghaen SH, Akbari
M (2010) Socio-economic and policy-institutions
issues in sustainable development of pressurized
irrigation systems in Iran. Res. Rep. No. 89/727,
Sep., 2010, Iranian Agricultural Engineering
Research Institute, Karaj, Iran, 73p (In Persian)

International Water Management Institute, May 10,
2010, Colombo. Sri Lanka

Ahmad ME, Islam Md A, Masih I, Muthuwatta L,
Karimi P, Turral H (2009) Mapping basin-level
water productivity using remote sensing and
secondary data in the Karkheh River Basin, Iran.
Water International 34(1):119-133

Anonymous (2005) Ten years’ development plan of
pressurized irrigation expansion. Office of
Improvement and Development of Irrigation
Methods, Soil and Water Deputy, Ministry of Jihad-
e Agriculture, Karaj, Iran (In Persian)

Anonymous (2008) Monthly report of development of
modern irrigation technologies. Soil and Water
Deputy, Ministry of Jihad-e Agriculture, Karaj, Iran
(In Persian)

Anonymous (2009 a) Agricultural statics book, year
2008-09. Vol.1. Agronomic and Horticultural Crops,
Center for Information  Technology and
Communications, Deputy of Planning and
Economics, Ministry of Jihad-e Agriculture, Tehran,
Iran (In Persian)

Anonymous (2009 b) Strategic program of environment
and sustainable development in agriculture. Strategic
planning committee on environment and sustainable
development in agriculture. Ministry of Jihad-e
Agriculture, Tehran, Iran (In Persian)

Anonymous (2010) An analytical report on the
performance of the previous plans of soil and water
deputy and draft of the fifth five years’ development
plan. Deputy of Planning and Economics, Ministry
of Jihad-e Agriculture, Aug. 2010, Tehran, Iran (In
Persian)

Anonymous (2015) The sixth development plan on
agricultural and natural resources development. 2nd
edition, Oct. 2015, Deputy of Planning and
Economics, Ministry of Jihad-e Agriculture, Tehran,
Iran (In Persian)

Anonymous (2016) Management of water resources:
Challenges and strategies. Center for Islamic-Iranian
Development Model, Research Institute on Water-
Environment-Food Security-Natural Resources, Oct.
2016, Tehran, Iran (In Persian)

Anonymous (2018) Study of water productivity and its
management astronomy in the agricultural sector of
Iran. Economic Affairs Deputy of Ministry of
Economics and Financial Affairs (In Persian)

Banihabib ME, Shabestari MH, Hosseinzadeh M (2017)
Hybrid model for strategic management of
agricultural water demand in arid regions. lIran-
Water Resources Research 12(4):60-69 (In Persian)

IFAA a0l oF 8 lowd (edd b Jlw o ! O golio eoliyiios
Volume 15, No. 3, Fall 2019 (IR-WRR)

Vo



Water Management Institute (IWMI): Colombo, Sri
Lanka

Molden D, Upali A, Intizar H (2001b) Water for rural
development: background paper on water for rural
development. Prepared for the World Bank, IWMI
Working Paper 32, International Water Management
Institute (IWMI): Colombo, Sri Lanka

Morid S (2018) Review of national efforts to manage
drought and the capacity to face water crises. Iran-
Water Resources Research 14(1):239-252 (In
Persian)

Muhammad Pour Hengravani M, Arasalan Boad MR
(2016) Investigation and estimation of tomato and
potato economical water productivities in Urumieh
region. In; Proc. of the 5th Conference on Islamic
Pattern of Iran’s Progress, 19-20 May, 2016, Tehran,
Iran (In Persian)

Safari B, Mohammad Zadeh M (2011) A review of
challenges and measures on water management in
agriculture. In: Proc. of the 2nd National Conference
on Comprehensive Management of Water in
Agriculture of Iran, 29-30 January, Shahid Bahonar
Univ., Kerman, Iran (In Persian)

Safavi HR, Rastghalam M (2017) Solution to the water
crisis in the Zayandehrud River Basin: Joint supply
and demand management. lran-Water Resources
Research 12(4):12-22 (In Persian)

Seckler D, Molden D, Barker R (1999) Water scarcity in
the twenty first centuries. Water Brief 1, IWMI,
Colombo Sri Lanka

Sharifi A (2008) Strategic program on optimization of
basins management patterns. Soil Conservation and
Watershed  Management  Research  Institute,
Agricultural Research Education and Extension
Organization, Tehran, Iran (In Persian)

Tavakoli A R (2011) Evaluation of economical water
productivity index of single irrigation management
for two rainfed wheat varieties (Case of study:
Maragheh). Journal of Water and Irrigation
Management 1(2):17-29 (In Persian)

Yadegari A, Yousefi A, Amini AM (2018) Institutional
analysis of water governance structure in the
Zayande-Roud Basin. Iran-Water  Resources
Research 14(1):184-197 (In Persian)

Zamani O, Mortazavai SA, Balali H (2014) Investigation
of economic water productivity of different crops in
Bahar Plain. Journal of Water Research in
Agriculture 28(1):51-61 (In Persian)

Heydari N, Dehghanisanij H, Alaee Tafti M (2016)
Management of agricultural water demand and use in
Iran. Iran National Committee on Irrigation and
Drainage (IRCID) Press, Publication no. 169, 292 p.

Heydari N, Eslami A, Ghadami A, Kanoni A, Asadi ME,
Khajehabdollahi MH (2005) Determination of water
productivity of some major crops in different regions
of Iran. Res. Rep. No. 84/988, Iranian Agricultural
Engineering Research Institute, Karaj, Iran (In
Persian)

Heydari N, Heydarian SA, Hashemi R, Keramati M,
Alimohammadi R, Dehghanisanij H, Zarei G (2009
b) Preparation and development of a strategic plan
for improving agricultural water productivity in Iran
considering  socio-economic and policy and
institutions issues, Res. Rep. No. 88/223, Iranian
Agricultural Engineering Research Institute, Karaj,
Iran, 122p (In Persian)

Khaledi H and Ehsani M (2005) Identifying agricultural
water productivity indices in seven Iranian irrigation
networks. In: Proc. of the 9th International
Commission on Irrigation and Drainage (ICID).
Beijing, China

Moameni R, Behbahani SMR, Nazari far MH, Azadegan
B (2008) Wheat water productivity zoning using
CropSyst model in different water periods: A case
study of Karkheh River Basin. Journal of Irrigation
and Drainage 2(1):63-72 (In Persian)

Moghimi Benhangi S, Bagheri A, Abolhassani L (2018)
Assessment of formal water institution in Iran
corresponding to the mechanisms governing
emergence of agricultural water demand regarding
the social learning framework. Iran-Water Resources
Research 14(1):140-159 (In Persian)

Mohammad Vali Samani J (2005) Water resources
management and sustainable development. Office of
Infrastructural Studies of the Parliament, Report no.
7374, 35p (In Persian)

Molden D, Murray-Rust H, Sakthivadivel R, Makin |
(2003) Water productivity in agriculture: limits and
opportunities  for  improvement, A  Water-
productivity framework for understanding and
action, comprehensive assessment of water
management in agriculture. Series no. 1,
International Water Management Institute (IWMI),
Colombo, Sri Lanka, CABI Publishing, CAB
International, Wallingford, Oxon, OX10 8DE, UK

Molden D, Sakthivadivel R, Zaigham H (2001a). Basin-
Level use and productivity of water: Examples from
South Asia. Research Report No. 49. International

IFAA a0l oF 8 lowd (edd b Jlw o ! O golio eoliyiios
Volume 15, No. 3, Fall 2019 (IR-WRR)

2



