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Abstract

Improvement of agricultural Water Productivity (WP) is one
of the basic approaches of efficient use of water resources at
the field scale. Increase in WP requires having of a plan on
science and technology in the area of agricultural water
management. The main objective of this research is to identify
science and technology priorities and to select strategic options
of water management at field scale. The methodology was
based on brain storming meetings consists of the experts of the
relevant research institutes and or organizations. It also used
the outputs from scientific literature and the methods of
strategic planning and SWOT analysis. Considering the
current issues and challenges of science and technology in Iran,
six main strategies on water management at field scale were
identified and prioritized as: 1- Increase in WP, 2-
improvement of knowledge, skill, and participation of
stakeholders in water technologies, 3-development of base
technologies for the efficient use of water at field scale, 4-
optimization of cropping pattern and use of agricultural water,
5- development of technologies on use of marginal waters, 6-
improvement of Green WP in dryland agriculture.
Furthermore, approaches (actions) require for the
implementation of the mentioned strategies were identified,
prioritized, and finally the cause and effects networks between
them were drawn. SWOT analyses were done on the identified
weakness-  strength and opportunity-threat of  water
management at field scale. Based on the results from the
science and technology aspects the main strategy of invade-
growth (SO) should be selected. Based on this main strategy
six options for the science and technology of water
management at field scale were identified. For example one of
the high priority strategy options in this regard is “application
of modern technologies on water management and
improvement of WP through efficient use of quite sufficient
numbers of research, education, and extension centers
available in the agricultural sector of the Iran country”.

Keywords: Opportunity, Threat, Strength, Weakness, SWOT,
Water Productivity.
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Objective Action

Development of proper water
delivery systems to the farmers (1)

Research, development, and
transfer of required technologies
for irrigation scheduling (soil
moisture monitoring and climatic
variables in the field, etc.) (4)

Research, development, and
extension of modern irrigation
technologies (6)

Identification and development
of technologies for reducing
evaporation and increase in soil’s
water holding capacity (5)

Research and development of
crop varieties and species
tolerant to the water (drought)
and salinity stresses (2)

Improvement and development of
methods and technologies for crop
nutrition management at field (3)

Improvement and development of
water management at filed scale
with the purpose of deficit
irrigation (7)

Development and improvement of
fertigation methods at filed (8)
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Challenge Strategy

Inefficiencies in current water delivery,
distribution, and consumption systems in
agriculture

Low water productivities (with emphasis
on Green and Blue waters) in the field
and basin scales

Increase in irrigation

efficiency and water

productivity at field
scale (1)

Decreasing trend of deterioration of
water resources quality available for
irrigation

Lack of a comprehensive system for
monitoring of soil and water resources

Imbalance of resources and uses and
incremental trend of water demand

Weaknesses in laws and regulations and
their improper implementation

Fig. 3- Cause and effect diagram for the main strategy with the 1% priority
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Objective

Objective

Action

Improvement of technical
and consultancy services
and technology transfer
methods (2)

Development of research-
extension and participatory
activities through conducting
pilot projects (1)

Challenge

Low levels of farmer’s public
awareness, knowledge and skills in
the field of agriculture

Strategy

Shortages in basic information
and data on water and soil issues

Low water productivities (with
emphasis on Green and Blue
waters) in the field and basin

scales

Enhancement of
knowledge, skills,
A and participation of
stakeholders in
water technologies
and agricultural
mechanization (2)

Low and not sufficient linkages
between the measures and
actions applied in the field
scale with basin scale ones

Fig. 4- Cause and effect diagram for the main strategy with the 2" priority
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Action

Development and expansion of precision
agriculture technologies (11)

Challenge

Low values of water productivity

L

Improvement and localization of manufacturing
and application of equipment, machines, and
irrigation methods (10)

Development of reducing evaporation
technologies (e.g. use of conservation
agriculture and mulches) (1)

Devel of hardware technol of

deficit irrigation (4)

High rate of soil erosion in irrigated lands

Inefficient water delivery, distribution,
and consumption systems in agriculture

Low levels of agricultural knowledge
and skills among farmers

Development of mechanization indices and
standards for improvement of water
productivity (12)

Problems in proper use of land and
farming systems with shared water
resources

Development and improvement of canal
and water pounds lining technologies (5)

Development and improvement of
seedling and winter plantings
technologies of agricultural crops (2)

Identification and development of
advanced technologies in field water
management (e.g. Nanotechnology, etc.) (13)

Imbalance and hasty development
of pressurized irrigation systems

Incremental trend of water table
drawdown, depletion, and destruction
of the aquifers

P

Develop and imp: of hard
reauired for ferfication (8)

of water supply and use
and water demand increase

)

Inefficient water delivery, distribution,
and consumption systems in agriculture

Development of water distribution technologies
in irrigation networks (7)

Research and development for establishing
updated technologies required for
greenhouses (6)

Research and development for establishing
technologies required for conserving traditional
water structures (14)

Development of technologies for optimum
application of water and fertilizers in protected
agriculture (9)

)

Development of smart water management
technoloeics at field (3)

Increase in waste waters volumes and
the problem of their disposal

Increase in the value and expansion
rate of soil and water salinities in
irrigated agriculture

Deficits in information and basic data
on soil and water resources

Strategy

Development of
basic technologies
for optimum use of
water at field level

(©)]

Lack of a comprehensive system for the
monitoring of soil and water resources
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Objective Action Challenge Strategy

Research and development in use of new

technologies for determining of water p = o
requirements of different crops (3) Low values of water productivity in
equireme ifferent crops 2 =
q P the field and basin scales
Research and development in use of -
modern technologies for determining of Imbalance of water resources and
cropping pattern and water use in uses and incremental trend of water
agriculture (1) demand
/
Research and development in use of Increasing trend of water table
technologies for determining of water drawdown and destruction of the
productivity indices at field level (7) aquifers
Use of irrigation Pl““"}“g |5°h“"]°gi"§ Insufficient linkages between the
based on current cropping pattem. basin measures and actions for the water o N
capacity, and irrigation cfficiency at management at the field and basin scales Opumlzauon of
el S 5 .
field level factors (5) cropping pattern
e = i Imbalance and hasty development aoTic!
Provision of required technologics and £ N ey ed T l'& l_pt > and agricultural
basis for updating and implementation ot pressurized ungatton sysiems water use (4)

of the National Document on optimum
use of water in agriculture (9)

Deficits in information and basic data
Research and development on use of on soil and water resources
modern technologies in preparation and

implementation of comprehensive plan on 5 2
piSel pensive D Lack of a comprehensive system for the
optimum use of water in the plains (8) monitoring of soil and water resources
Use of decision makings tools and Weaknesses in laws and regulations in
technologies (e.g., data bank. etc.) in conservation and utilization of water and
2 t of water d d and their improper implementation

consumption in agriculture (6)

Low levels of farmer’s public
awareness, knowledge and skills in
the field of agriculture

Generation of different maps for
decision making and water resources
management (e.g., water productivity,
agro-ecology, soil, drought, climate change,

_ maps) (4) Problems in proper use of land and
farming systems with shared water
Research and development on extension of resources

the methods for cropping pattern changes at
the farmer level (2)

Fig. 6- Cause and effect diagram for the main strategy with the 4% priority
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Increase in waste waters volumes
and the problem of their
management and disposal

1 Improvement and development
of technologies of using waste
waters (1) Incremental trend of water table
drawdown, depletion, and
2 destruction of the aquifers
Development and improvement
of technologies for conveyance, Decreasing trend of deterioration Dcvclopmcnl of
3 distribution, and use of brackish of water resources quality

technologies for
the use of
marginal waters

(5)

waters in agriculture (2) available for irrigation

Imbalance of resources and uses
and incremental trend of water
demand

Development and localization
of technologies for
desalination of saline waters
in agriculture (3)

A\ Increase in the value and
expansion rate of soil and water
salinities in irrigated agriculture

Development and
improvement of technologies

A 2 5
for tr tof polluted Weaknesses in laws and
waters for agriculture (4) regulations and their improper
implementation

Fig. 7- Cause and effect diagram for the main strategy with the 5 priority
o Caglyl b (ol 2yl (gl e aSud -V IS

ITAR 5l o) 0,lowd o 35U JUo ¢y o O gabho coliying
Volume 16, No. 1, Spring 2020 (IR-WRR)
Yof




Objective Action

Research, development, and
extension of supplemental
irrigation technologies (3)

Improvement of the methods and
technologies of water harvesting,
water infiltration, and soil
moisture conservation (1)

Improvement and release of new
crop varieties tolerant to water
deficit and having shorten
growing stage (2)

Challenge Strategy

Low water productivities (with
emphasis on Green and Blue
waters) in the field and basin

scales

Enhancement of
Green water
productivity in
dryland
agriculture (6)

Incremental trend of water table
drawdown, depletion, and
destruction of the aquifers

Fig. 8- Cause and effect diagram for the main strategy with the 6 priority
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Table 1- Strengths and weaknesses in regard to the science and technology strategies of the water
management at field scale
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Strengths

Weaknesses

-Existence of indigenous knowledge and experiences in the
agricultural sector and the capacity for merging it with
modern knowledge

-Existence of capacity and potentials for enhancing of crop
yields (per hectare) and productions

-Possibilities for the cultivation of new and economical
crops (e.g., medicinal crops), and organic farming

-Existence of quite number of various research and
educational centers in the agricultural sector of Iran

-Existence of different laws, regulations, and technical
criteria in the agricultural sector

-Potentials on using of new and innovated educational and
extension approaches

-Existence of quite number of research stations with proper
distribution in the Iran country

-Existence of different research disciplines and divisions
with sufficient geographical coverage along the Iran
country

-Existence of sufficient specialized human resources in
research institutes/centers of AREEO" on water
management at field scale

-Existence of different legal capacities and different
national documents on the subject of water management
in agriculture and water productivity

-Placement of research, education, and extension
components in unit organizational framework and
structure, i.e., AREEO organization

-Existence of a widespread network of rural cooperatives
and other agricultural associations and hence the high
potentials for participation of beneficiaries and the
producers in activities

-Having the capacity and possibilities for standardization
and development of the training courses required for the
beneficiaries of the agricultural sector

-The potential for the food supply to the society and in the
line of food security

-Existence of relative advantageous for the cultivation of
different crops in different regions throughout the Iran
country

-The high potentials for improving water productivity of
various crops, considering the climatic and soil and
water potentials of the Iran country

-Weaknesses in transfer of research findings for different
reasons such as improper structure of extension and
education in agriculture

-Weaknesses in required linkages between the Universities
and other national and or international educational and
research institutes/centers

-Lack of participatory management; less use of opinions and
experiences; and shortfalls in the system of commenting;
in the areas of research and technology management

-Low levels of environmental awareness and technical
knowledge among stakeholders and the producers in the
agricultural sector

-Imbalance of investments in water use plans in comparison
to the high investments in water supply ones

-Lack of a comprehensive plan for cropping pattern in
agriculture

-Deficits and shortfalls in infrastructures required for the
management of water consumption

-Low productivities of different production factors (e.g.
water, soil, energy) and low crop yields per unit area

-Weaknesses on good water governance, especially in the
area of volumetric water allocation to the water users, and
water rights regulations

-Weaknesses in implementation of existing laws and
regulations, especially the ones relevant to the soil and
water management issues in the country

-Inappropriate human resources pyramid in government
staff employers of the agricultural sector together with
difficulties and limitation on employment of sufficient
and efficient staffs during the last decades

-Insufficient applied and on-demand researches in the field
of water management in agriculture

-Weaknesses in reducing of agricultural products losses in
the different stages of food chain

-Insufficient investments in agricultural sector

-Shortfalls in education and upgrade of soil and water
knowledge and skills of the beneficiaries in agriculture

-Weaknesses in establishment of database and information
networks in the field of soil and water management

-Shortfalls in efficient use of the research centers/stations
capacities available in the Iran country

*: Agricultural Research, Education, and Extension Organization
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Table 2- Opportunities and threats in regard to the science and technology strategies of the water
management at field scale
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Opportunity

Threat

-The possibility of using marginal waters in agriculture

-The possibility of using modern technologies for enhancing
productivity of resources and productiOn factors

-Potentials for accessing of regional markets and development
of export of agricultural products

-Development and improvement of networking and
telecommunication infrastructure for using them in field’s
water management

-Quite number of graduated students in agricultural sciences

-Existence of quite number of highly expertized national and
international organizations and or associations relevant to
the water management, especially at the field scale

-Existence of quite number of laws, regulations, and other
national documents on water management in agriculture
(e.0., the law of improvement of agricultural water
productivity, the law of equitable distribution of water, ...)

-High capacities for improving water productivity at field
scale

-Emphasis on improving of water productivity at field scale
among government officials considering water scarcity and
urgent need in this regard

-The possibility of making more accordance and linkages
between agricultural research institutes and the target
groups (beneficiaries)

-Existence of bio and climatic diversities in Iran country

-Existence of different responsible organization as a capacity
for implementation of research findings on the subject of
water management at field scale

-Existence of private sector and Science and technology based
companies for participation in production and technology
transfer to the stakeholders

-Existence of indigenous knowledge and some pioneered and
experienced farmers in water management at field scale

-High attention and focus on investments for water
management at field scale, especially through development
of pressurized irrigation systems in the last decade?*

-The needs of the region and Iran’s neighbor countries to the
technical and specialized knowledge on water management
at field scale

-Quite number of research institute/centers, and research
stations with sufficient distribution through out of the Iran
country

-Existence of NGOs; scientific associations; and specialized
and resource persons on the different areas of water, soil,
and crop sciences

-Low values of water productivity at field scale

-Deterioration of soil and water qualities and expansion of
saline areas

-Water resources limitations and sectorial competition on
water use

-Population growth and increase of demand for high water
consuming products

-Low share of research budgets from national GDP

-Incremental trend of the share of waste waters, swage, and
drainage waters in hydrologic cycle of the Iran
country

-Migration and or retirement of specialized and
experienced human resources from the Iran country
without their replacement

-Low coordination and linkages between different parties;
i.e.; research, education, extension, implementation,
and the beneficiaries

-Lack of research and technology annexes in approve and
implementation of national plans and or mega projects

-Some limitations on scientific and technological
communications and cooperation in the regional and
international levels

-Pluralism of not official and not responsible
organizations in the area of agricultural research and
technology in the country

-Incremental depletion and quality deterioration of
groundwater resources and consequently instability of
irrigated farming relying solely on groundwater

-Non uniform (temporal and spatial) rainfalls

-Pluralism of water research authorities/orders and lack of
a systematic communication and or linkages between
them for the purpose of coordinated researches
required for a good water governance

-Changes in land use

-Shortfalls and inattention to recruitment of specialized
and skilled human resources on water management
especially in the agricultural sector in the last decade

-Weaknesses on the Iran’s system of higher education on
the subjects of water management in agriculture and
practical trainings

-Unemployment of high percentage of graduated students
in the different areas of agriculture, including
agricultural water management
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Strengths:

Cross in Zone 1:
Offensive

and

The possibility for great improvements in water productivity of]

0.24 agricultural crops, considering climatic and soil and water potentials in|

‘the country ‘

0.22 Existence of quite number of agricultural research stations with fair|

distribution _in the country

|
5@ Existence of qualified and specialized academic staffs in the system of|

“" research institutes/centers of AREEO organization in Iran

Growth Strategy (SO)

/ |

SO

2.29

S

\ﬁ_

2.53

0.20 Existence of quite number of various research and educational centers|

in the agricultural sector of Iran

Existence of legal capacities as quite number of approved laws\
0.16 regulations, and other national documents on water management and‘
WP

0.12 Existence of different research disciplines and divisions with sufficient|

\geographical coverage along the Iran

0.12 Existence of different laws, regulations, and technical criteria in the|

‘agricultural sector ‘

Opportunities:

0.24 High capacities for improving water productivity at field scale

fmphasis on improving of water productivity atfield scale among

0.20 government officials considering water scarcity and urgent need for

improving water productivity
High attention and focus on investments for water management at ﬂeld

0.16 scale, especially through development of pressurized irrigation

systems in the last decade

0.15 Quite number of research institute/ centers, and research stations with |

sufficient distribution through out of the Iran country
Existence of different responsible organization as a capacity for
0.12 implementation of research findings on the subject of water

management at field scale

0 10 The possibility of using modern technologies for enhancing
productivity of resources and production factors

0.08 Existence of bio and climatic diversities in Iran country

Fig. 9- Detrmining of the strategic zone by plotting stréngth—weakness and opportunity-threat final scores in
SOWT Grid

Olgas 85l )3 W45 —Cuo 8 9 ind —g3 (1l glajlitel padlie O 51 Jols (5301, dilaie crmad -4 JSWS

361wl Ol o pie (6y9ld g ple asbiy 5 aS (o3 ,l) oy yiege
b g baiyo sloplidl .ol de o (olidio 10 OF (659052 dgute 295
o ygld dnwgi dpaly pl (pge5 Glles (2L cogy
P 9 s (il 5 (hb e 4 Ol ez g8 cuslio

s oo (o i 4 pglie (LS pB) g baisS

dpmly Ol oyl o pllayd eS8l g & le (il <55
drwg sladino; 0 (g e slapldl & 5l &Sl (6,505 pre
(2o slaojon plnl b (S)lie 5 (Pmgy —ios slag )b
—b Sles &l sla gy dgme gt @Sl U85 e

S $5ygkiS O Gpae (siluaing § cutS oI (giloding
aS 03y (isu M ou &S CuwnYl ool b gladaly 5l Ko
ol 29 )13 b o pl s elda b de)ze el Lls)l o 5
b caliseo (ola gy0lid drwei g daus (sly 1y (o0b ) loladl 5 yal,
)y g o158 o5 3 0 0 Pl syl (532520 ¢ ol S5 oS
oS 5 S o slrate;  Cilisee (suainy cadd a5

Sy sLs

ol 6yl elaclled oles a5 ol gl g Lo ds 50
g 038l L5l yelde oyl jd Cudldy g ccudly (blS (o) A
g Spae o b ol @35 5 ool ol oles (pizen
poitons yslody oliie cl lawo culpliy 2930 ol 1 1o (3l
onizmad OMSio g Jluo ol 3,15 o 15l el 15 1000 les
Mo g0 o 085 b (g e sla ol bl 4y daagi b
u.w.s) JLQ‘;JQ] co)'9> uj é)L.ﬁ .)9~o.< ).Ja.o d)i:.) u»l.a.a.n j)).i
1Y ..n)fu,o uo.L;u u“"L‘*’ - gl —uclo:.}l Jilwc 5 ‘gb.yu
G ag boacyie ol 0 Ol oo Cuple O 5 Jlaw
obde ol 3 Gl5yaelp (> 5 (oo o slaclad iy 55 je3

Ll o ot 9 3L 5 e

69l g ple diz S OT oo (slatlle o Bluo Simgdy ol 5
By 3 " Bl 50 ol disej ol > baye (slaedls
"o il oS b )3 dts (5l 5 dmghy (slaoje IS
5588 s 2 3l 550 5 0352 585 Jlo )0 S0tk S e
g8 i Hloa 5 S0 A (o98 Jleinl @ oail (0 g osdis asuie

g s b Mg b g o b eind

IFAQ )l ) 25lond om0 35 Jho ¢yl ) S gobhe oligios
Volume 16, No. 1, Spring 2020 (IR-WRR)

YA



Sl s 755 lie 36 55 ilie 5y 5 QLB —
e g (1 s e ale Ol (sliel) ol
dcsipglis
A5 N Lojaemo 15 NS 5Lty e 585 (LB —
(&1 5 S Slaios duge ale Ol clacl) o550 suelS
) 553 (2S5 s 550 Qg Wople paige LBl —
Coglae 15)] i)l o 5 40) (BLS deome (podiges 9 ¢l e
01315 oo lan slae] g ocg)sliS sl Sylie S 5 ]
@) —ale Jo g0l dste (ol oSl (55
(5945 @y 5 el ClioS e 9 «55y9liS Sex )i

Ludy o
1- Water Productivity

Cypdo ol (2l Sla by (93 pal) diaS by Y9t ol - ¥
Hlo133,8 iy Voo Jlos 50 (65y9LS 50
b ol 31 ol 2 (Jy Canl ity Al po 3 it i el =T
ol (WA 205 YY) e LSS s ol Kbl 15 picred o o sl g yslid
Soste> Cunlyy (659l g (sole Coglae )3 (65l olo you e b U s
Jlo)l (Kimyd Ml Jle slygd 4 ol cugal sl g 00 2l
RWIRTAPES
2l sy dlis (pl jo ol Gl il oS canl S5 @ p5Y ¥
@lie 15k 5 i odlisl o pde (ygld g ple daby (3905" o595
e cov ladss b (Heydari etal., 2018) " as 50 jolie,s
"S g ol b ple gl g ple M acliy "
Oladss lojlw Coyeome b aS” Al o (Porhemmat et al., 2018)
g S cblis oxSingy <S)lie g (65yliS may g il
i Ao g £65y9liS ot g (o8 Oliins dunwe gl 5l
3,5 (985 (S )lde jg0 & asiye

5- Strength Weakness Opportunity Threat (SWOT)

6- Balanced Score Card (BSC)
7- SWOT Grid

el il gyl IS bglas >8], A

rul;ul L;l.o‘ b).db‘) B (3850 61).: Lo u_ol.tz'rnl.,@\ (L;L° fl,\ﬁl) ‘,ol.\sl -
D9 s

St I odlital )3 (65)5liS (gy50 00 SIS RN ygkaie V-
Sl dpls ol (a Sz 5 )0) (LS (b ~SB —ol a2 LS
et (539U Jgamo g Jols O sy90 e i Srgerte S
15 8390 s S 55908 (More Crop per Drop) yzoS 1
5 {Land Productivity— .5 (59 650 b) (yeej gdow d5ls 53 Jouamxo
;| (Biomass) LS o395 yiins MJg5 Llod &7 LS Lidey (5590 4

—Cao b g &3 —ind blE (59) p Olgw sl los b bl
2L aeyie Ol Copte sl |y 28 a2l S 2l s
CLl ol (30l glaay S (sauger (rer ged 3
oo (538 g ple aslyy o o8l ol 5l (S IS5l
Iy 305 bl Wl ac e wlideys Ol wlie 1 Hlub 5 aigs oolal
sy Hai
Mool g oil8) (Sl scad )l Iy 5 yide edlinel —
casipo (VL
ool 5 31 lawge Jeasly I aige oslizel —
S iy 53 dasie  Slini>s
wibsgo g lagye sl (ool j) Csllao odlizal —
oy 3l quslio odlital b g slacsyglod 5l sxSore —
S Sliiod sl iy degece )3 paasiie
b )9S (oalBl g () g9 soadlye | Cgllan oolinal —
saxio oKl Gl oedlaiwl (gly llas (g5 ya0bp
oS ) (Slids
Sy 3l osllas o3zl b g8 slocsygld Jl e sSo ke —
OIS 2 39250 (g g ooy ( SaiS (objgel daxie
2948 o @lie 5 5jpoliS

u}'b).’é 9 M —&
S5l8 9 wle sl (95 " 059 ) @l 3l 48,5 ol Ao
Ly "acyie wlhie jd Ol @l 5l b g gy edlil o e
Ssld 5 ple oM Al 9" sie cou Slaios )b L
s ylojl Cuyeme b a5 Wil e "S5 Ol ¢ b alie
5 SB cblis oaSiimgly <S)lhe g 165)liS @y 9 bl
dssho 9 (853l udine g (B Dlidod Ao 5550
stboKL.u.) 9 ulww);o )Jl.w d)&a& L 9 fL,:T 9 Sk Oladass
O WS pg s ()l g0 & laspe (Sliis — ol 2
5 e cnl Jlo g (38 lasliidy 5 bs)Sen I alewy
lsb 5 ibler Slals 3 suiS o8 lie ol lelis)ls
)b;dodlb)ﬁs)iuuwl DAAT 2 ‘.in L;oL»ldSo)s).: d).iQ
);'53 6uo.bl§ > ):5.) ‘UGK& .)9‘.) ):5.) cW)A)S
SHE0pE dgeome S5 (G yd 398 S5 5 (Sigye pSIde
(e bjsul 5 SB cblis 0aSimgly ole wla slacl)

YR ,ln o) 0 jlowd (o3 3L J oyl o @l ol
Volume 16, No. 1, Spring 2020 (IR-WRR)

Y-q



Anonymous (2018) Strategic national document on
development of water-drought-erosion-environment
technologies. Headquarter on Development of
Water-Drought-Erosion-Environment Technologies,
Presidential Deputy on Science and Technology,
Draft Document dated Jan. 2018 (In Persian)

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

Colosimo M F and Kim H (2016) Incorporating
innovative water management science and
technology into water management policy. Energy
Ecology Environment 1(1):45-53

Haghjou M R, Zandieh S, Ebrahim Nia V (2103)
Framework of using SWOT tool in spatial planning
based on strategic thought. Quarterly of Urban
Planning Studies 1(3):77-98 (In Persian)

Heydari N, Abbasi F, Ashrafi Sh (2009) Preparation and
development of a strategic plan for improving
agricultural water Productivity in Iran. Research
Report, Iranian Agricultural Engineering Research
Institute (AERI), No. 88/65, 318 p (In Persian)

Heydari N, Dehghani Sanij H, Alaei Tafti M (2017)
Management of agricultural water demand and use in
Iran. Iranian National Committee on Irrigation and
Drainage (IRNCID), Book, No. 169, 292p (In
Persian)

Heydari N, Pour Hemmat J, Abbasi F, Ghermez
Cheshmeh B, Nourouzi A A, Ebrahimi N Gh,
Besharati Kalayeh H, Balali MR, Mirzaei R, Abbasi
N, Dehghani Sanij H, Mahdipour A, Kazemi R
(2018) Comprehensive plan of science and
technology of management of efficient and
sustainable use of water resources at field scale.
Research Report, Iranian Agricultural Engineering
Research Institute (AERI), No. 54574, 270p (In
Persian)

Molden D (2007) Comprehensive assessment of water
management in agriculture. Water for Food, Water
for life: A comprehensive assessment of water
management in agriculture. London: Earthscan, and
Colombo: International Water Management Institute
(IWMI), Book, London, NW10JH, UK

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

Noori A, Banihabib MA, Soltani J (2015) Determination
and prioritization of sustainable strategies for
management of water supply and use in arid areas of
Iran. Water Science and Engineering Conference,

(4d5ke) (o550 Y gazmo g5 13 (e Corlus 1l g (B pas O 225
Al sl (Co2) (S

wobde (dm asyie > Ol Copie gl o )18 ko ju 5 a2 g5 )Y
ol G b il 3 438l o 551 oo oyl 5> Ol G oy yiitiy oS
L g g pas s 50 gl )9S Ol g (65,5l88" (slasise (sl
doali> Mol jlai) ol wlojll cole) g dols (H8ly (og2edyo il
Slgiee o cnl (o3 5 ol oo slolil slr) el oz Ly
glie Brae (Al s CulS pjpaw (DS (o g 0 s 4 s
5 s dawgs sl o1j09lsS 4 3L o)l caly péple O
D9 G )9S 53 353 1) > (g9

by asse o 5 Ol (59000 39 ol S5 4y p3Y ] - Y
byd Jy sl 1985 Ol glio as2edyo 5 Bras ol s Y
»> (Real Water Saving) ol _sély g8 o (3855 (gl .o (315
ol oz g daailis el e p3Y Slagad g Ll ol S
oy g ol (oo slaylil (gjllely ol (o i 3905 2l 2] g 59, 4
Al e oY A5T 8 JaS5 0 5

o -5

Aarabi S M (2016) Textbook of strategic management.

Summary of Book Entitle Strategic Management.

Published by Office of Cultural Researches, SAMA

Management Institute, ISBN 978-964-379-360-9,
132p (In Persian)

Abdolmanafi NS, Mazaheri M (2016) The role of
strategic technologies national document in
addressing of the challenges of country’s water
sector. Deputy of Infrastructure Researches and
Production Affairs, Office of Infrastructure Studies,
Research Center of the Parliament, No. 14637, 17p
(In Persian)

Ahmadi K, Ebadzadeh H R, Abd-e Shah H, Kazemian
A, Rafiee M (2018) Agricultural statics book
cropping year 2016-17. Vol.1. Agronomic crops,
Center for Information  Technology and
Communications, Deputy of Planning and
Economics, Ministry of Jihad-e Agriculture, Tehran,
Iran, 124p (In Persian)

Anonymous (2009) Strategic plan of environment and
sustainable development of agriculture. Committee
of Strategic Planning of Environment and
Sustainable Development of Agriculture, Ministry of
Jihad-e Agriculture, 122 p (In Persian)

Anonymous (2014) National document on strategic
technologies of water (Overview). Working Group
of Headquarter on Development of Water-Drought-
Erosion-Environment  Technologies, Presidential
Deputy on Science and Technology, with
Cooperation of Water and Energy Institute of Sharif
Univ., Spring 2014 (In Persian)

YR ,ln o) 0 jlowd (o3 3L J oyl o @l ol
Volume 16, No. 1, Spring 2020 (IR-WRR)


https://www.springer.com/journal/40974
https://www.springer.com/journal/40974

Saberi AM (2016) Strategic planning with the Balanced
Score Card approach. Strategic Planning Workshop
Series, Agricultural Research Education and
Extension Organization (AREEO), Tehran, Iran (In
Persian)

Safavi H R, Rastghalam M (2017) Solution to the water
crisis in the Zayandeh Rud river basin: Joint supply
and demand management. Iran-Water Resources
Research (IR-WRR) 12(4):12-22 (In Persian)

Sheikholeslami Boreghani M, Rezvani M, Shiry SM
(2018) Application of SWOT method in analysis of
strengths and weaknesses, opportunities and threats
of optimal water consumption plan in agriculture:
Case Study of Markazi province. Irrigation Sciences
and Engineering 41(2):33-44 (In Persian)

June 8-9, 2015, Shahid Beheshti Conference Center,
Tehran, Iran (In Persian)

Parsaeian A (2019) Strategic management. Translation
Book, Published by Office of Cultural Researches,
ISBN 964-6269-39, 686p (In Persian)

Pour Hemmat J, Besharati Kalayeh H, Heydari N, Faiyaz
M, Nourouzi A A, Ghermez Cheshmeh B, Nikami
D (2018) The science and technology comprehensive
plan for sustainable development and utilizing of
natural resources and water and soil. Research
Report, Soil Conservation and Watershed
Management Research Institute (SCWMRI), No.
55090, 70p (In Persian)

YR ,ln o) 0 jlowd (o3 3L J oyl o @l ol
Volume 16, No. 1, Spring 2020 (IR-WRR)

YV



