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Abstract

Strategies and approaches resulting from global climate
change (CC) adaptation studies in the agricultural water sector
are classified as follows: a) strategies that seek to utilize new
technologies in water management, b) strategies that aim to
change the management of agricultural systems, c) strategies
that focus on improving decision-making tools, and
d) strategies in which institutional changes are considered.
Based on these general approaches, the specialized approaches
of global organizations and institutions (such as FAO, etc.) for
adaptation In the water and soil sectors are: 1) approaches
related to water management (applying new irrigation methods
and technologies and maintaining soil moisture); 2)
approaches related to soil and land management (enhancing
reversibility and resilience, increasing soil organic matter,
reducing tillage, and maintaining permanent soil cover through
conservation agriculture, monitoring and evaluating land
cover, adopting indigenous methods, and promoting the
parpmf)atlon _of_loca _comn’_lunltles?; 3) conservation of
agricultural biodiversity in agricultural development (utilizing
native plants and developing and adopting cultivars resistant to
environmental  stresses (salinity, drought, etc.)); 4)
modifications in cropping patterns; 5) climate monitoring and
forecasting; 6) placing special emphasis on creating incentives
for the production of agricultural products by reducing tariffs
and taxes; 7) providing subsidies to producers; 8) creating local
water markets; 9) expanding agricultural insurance; and 10)
establishing free economic zones. From the economic
perspective of adaptation measures and actions, it has been
concluded that management-based and software-driven
measures have higher benefit-to-cost ratios and are more
economical than agronomic measures, such as the
development and introduction of climate change- and drought-
tolerant crop varieties. Among the general global approaches
to climate change adaptation in the agricultural water sector,
Iran has placed significant emphasis on improving water use
efficiency, mainly through the application of new irrigation
technologies.  Meanwhile, other  global  adaptation
approaches—such as  modifyin agricultural  system
management, utilizing decision-making tools, implementin

institutional  changes, and enhancing organizationa
relationships and coordination—have received less attention or
have been neglected altogether.
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Table 1- The sensitivity of available water to the use of irrigation technologies for the options of increasing
irrigation efficiency to a medium and high level under the climate-development scenario of the 2020 horizon
compared to the basic conditions (1995) in China and the United States (Rosenzweig et al., 2004)
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Country/Index Year Level Country/Index Year Level
China” 1995 Mid High  USA** 1995 Mid High
Irrigation Efficiency (%) 45 50 55 Irrigation Efficiency (%) 50 60 65
Runoff (BCM) 67 67 67 Runoff (BCM) 33 23 23
Water Demand (BCM) 31 27 25 Water Demand (BCM) 31 26 23
Demand met (%) 94 95 95 Demand met (%) 89 93 96
Reliability (%) 72 74 75 Reliability (%) 66 73 82
Demand/runoff (%) 47 41 38 Demand/runoff (%) 133 113 100

* Values are only for the Nenjiang,<Dier Songhuajang, and Songhua Jiang areas of China

**Values are only for the lower Missouri region of the USA
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1- Climate Change
2- Intergovernmental Panel on Climate Change
3- United Nations Framework Convention on Climate
Change
4- Biomass
5- UK Department of Environment, Food and Rural
Areas
6- Human Climate Horizon
7- Off Set
8- Mitigation
9- Adaptation
10- Autonomous Adaptation
11- Planned Adaptation
12- Maladaptation
13- Research and Development
14- Resilience
15- Conservation Agriculture
16- Organic Agriculture
17- Global Land Cover Network
18- Global Terrestrial Observing System
19- World Overview of Conservation Approaches and
Techniques
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sl o yiwd JoB https://www.wocat.net/en/about-wocat.html
21- Agro-Biodiversity
22- Global Initiative on Plant Breeding Capacity Build
23- Agro-Ecological
24- Pan African Vision for the Environment
25- Bottom-Up Climate Adaptation Strategies Towards
a Sustainable Europe
26- United Nations Framework Convention on Climate
Change
27- Demand Met
28- Reliability
sl 005 (0l s LS & ol ao > —VR
30- Field Scale
31- Soil and Water Assessment Model
32- Flooded
33- Aerobic
34- Alternate Wetting and Drying
35 Rebound Effect

sl Salen ool 5 (ool Glyus dlo (o0lg0 0 b g yieS
ol 045 d g Mol e slojlu

Sl sl g laglojle ol g b o )Sog) cpl ol
sob & &S Wlodges 551 ) (g paass (sl )i, (1 i)
bis g s GhalS 5505 L) Of ot Plus 2ol es
St (635106 2 4S5 L) 05 9 SB o (S gl
WSSl (559l (Bl (55laS (mei by «s)ysltS
g5 bt e golor <8 lie )l 5 (oagr il ) ool
(8598 Y guaeo day b 1S ol I3l 2l 655l gt
o16.) =Ml g 39010 s, 5lg50] g oo pl lidas 5 ol il
Sy (ol it pogas @) Jame slogis 4 pylio
At ¢ soaldl (2T Sy g Sl 5 S (55

lio » a8l s oS Sl (gl Jde ualdl 35 b ()53
il 5 0903l Caled 3 5 «gigliS S a5 g3, Skas 5
Srsysld 58 ¢ 2lS pB)) plai ()5l s sl Sl
O Gl Sl Jpamo 3Sles (158 ol Gpao ials
0y 5 (2S5 n CO2 Sliss Sl ol (Mo «s5ylsS
D0 one i

g el 0351 (8l 4 Y 1Sy o g o oy )3 (58T
oS el ool ol ilies galy lalllas 1 | ols olas
SAIVL 4 ol losSug) peg—ad 4r g (Al slod Sy,
bl s leid 4 )55l el Sy (6 5> (g
Sl ey 3 ) g G Bl 5l B o g Sle )b g ol
w5 e oligS ) (i pde 0jg> 53 waldl o L ()5l SLeludl
s £ly5 g slojls gyl 5l 508 51 e e
Sl giaelin » ol Capie 5 (55, (5 e
2 65 Jely £ 50 sl 0aiF 03 0l 15 L ()55
o Basjo il Ol g ol oo b el 3586 O i
aS cwl wlide 93 cpl 4u ol L L s jl8 Jasas loles
5 ek <)) 5 O (gy90,80 9920 ok | 5L (sl IS0
Foo g a8 dly slas Wil oo rpl s (55l
sk

Sl g g -V
93 Tyl ($509WES 039 25 @l | uide 4S5 Allie ()
b8l 525 b 655l (o daliyy g o puml) 55" loie b o
5 )b qlio 1 Jgl (isu Slalllas (5)135) jo—iS O i
2 b8l yoss Sl (6590 melBl i b ()5 o S,

YFe¥ Gl oF 8 )lowd piums Jw 31 3) O gobio ol
Volume 20, No. 4, Winter 2024 (IR-WRR)

M4



&l

Akpan EB and Aye JC (2016) Climate change impacts

and adaptations: Does agricultural extension play a

role in Jos-South Plateau State Nigeria? International

Journal of Research in IT, Management and
Engineering, 6(12):5-15

Bates B, Kundzewicz ZW, Wu S, and Palutikof J (2008)
Climate change and water. Technical paper of the
Intergovernmental Panel on Climate Change, IPCC
Technical paper VI, IPCC Secretariat, Geneva, 210
p.

Clay E (2002) Food security: Concepts and
measurement. Trade reforms and food security:
Conceptualizing the linkages: 25-34

Delavar M, Morid S, Morid R, Farokhnia A, Babaeiana
F, Srinivasanc R, and Karimid P (2020) Basin-wide
water accounting based on modified SWAT model
and WA+ framework for better policy making.
Journal of Hydrology 585:124762

FAO (2003) Trade Reforms and Food Security:
Conceptualizing the Linkages.

FAQ (2006) Policy Brief: Food security.

FAOQO (2016) Climate is changing: Food and agriculture
must too. Food and Agriculture Organization of the
Unite Nations Activity Work, on the Occasion of the
World Food Day, 16 October, 2016

FAO-OECD (2012) Building resilience for adaptation to
climate change in the agriculture sector. Proceedings
of a Joint FAO/OECD Workshop. 23-24 April 2012

Hatfield JL, Boote KJ, Kimball BA, Wolfe DW, Ort DR,
Izaurralde RC, Thomson AM, Morgan JA, Polley
HW, Fay PA, Mader TL, Hahn GL (2008) The U.S.
Climate Change Science Program. The effects of
climate change on agriculture, land resources, water
resources, and biodiversity in the United States. U.S.
Climate Change Science Program Synthesis and
Assessment Product 4.3, Chapter 2: Agriculture,
USDA ARS, May 2008

Heydari N (2017a) Adaptation to climate change in
agriculture (points, measures, and expert opinions).
Journal of Barzegar (Attachment of Water and
Irrigation) 47:13-16 (In Persian)

Heydari N (2017b) Climate change and its adaptation
measures for agriculture. Water Management in
Agriculture 4 (2):13-26 (In Persian)

Heydari N (2019) Visions and approaches for adapting
to climate change, from agricultural water
management and food security aspects. Water
Management in Agriculture 5(1):23-36 (In Persian)

Heydari N (2021) Lessons and measures for adapting to
climate change in the Iran's agriculture. Journal of
the Bests of Water and Irrigation 1(1):17-21 (In
Persian)

Heydari N and Dehghanian SE (2018) Investigation of
climate change impacts on agricultural sector of Iran
from water resources management perspective.
Research report no. 54743, Dec.30, 2018,
Agricultural Engineering Research Institute (AERI),
145 p. (In Persian)

Heydari N and Taran F (2025) Effect of climate change
on wheat yield and water productivity in Iran and the
world. Iranica Journal of Energy & Environment
16(2):353-369

Iglesias A and Garroteb L (2015) Adaptation strategies
for agricultural water management under climate
change in Europe. Agricultural Water Management
155:113-124

IPCC (2007) Summary for Policy-Makers, in: Parry,
M.L., Canziani, O.F., Palutikof, J.P., van der Linden,
P.J., Hansen, C.E. (Eds.), Climate change 2007:
Impacts, adaptation and vulnerability. Contribution
of Working Group |1 to the fourth assessment report
of the Intergovernmental Panel on Climate Change.
Cambridge Univ. Press, Cambridge [et al.], pp. 7-22.

Khorsandi F, Pourang N, Shahifar R, Azizi Zohan AA,
and Saraiyan L (2008) Assessing the vulnerability
and adaptability of the agriculture, animal husbandry
and fisheries sectors to climate change in Iran. A
report submitted to the working group on the
vulnerability of the agriculture, animal husbandry
and fisheries sectors, Environmental Protection

Organization, September 2008. (In Persian)

Lakshmanan A, Geethalakshmi V, Srinivasan R,
Nagothu US, and Annamalai H (2008) Climate
change adaptation strategies in Bhavani Basin using
SWAT  model. Applied Engineering in
Agriculture 27(6):887-893

Parry MA, Rosenzweig C, Iglesias A, Livermore M,
and Fischer G (2004) Effects of climate change on
global food production under SRES emissions and
socio-economic scenarios. Global Environmental
Change 14(1):53-67

Rosenzweig C, Strzepek KM, Major DC, Iglesias A,
Yates DN, McCluskey A, and Hillel D (2004) Water
resources for agriculture in a changing climate:
International case studies. Global Environmental
Change 14(4):345-360

Tol RSJ (2002) Estimates of the damage costs of climate
change: Part 1. Benchmark  Estimates.

YFe¥ Gl oF 8 )lowd piums Jw 31 3) O gobio ol
Volume 20, No. 4, Winter 2024 (IR-WRR)



Environmental and Resource Economics 21(1):47—
73

Tubiello F, Schmidhuber J, Howden M, Neofotis PG,
Park S, Fernandes E, and Thapa D (2008) Climate
change response strategies for agriculture:
Challenges and opportunities for the 21st century.
Agriculture and Rural Development Discussion
Paper 42, The World Bank

UNFCCC  (2007)
vulnerabilities

Climate  change:
adaptation in

impacts,

and developing

countries. United Nations Framework Convention on
Climate Change

Water Research Institute (2016) Development of
strategies and national plan for adapting to climate
change in the water sector. Study report of the first
part: Concepts, experiences and approaches to
adaptation to climate change. Water Research
Institute, Research Institute of Water Resources
Studies and Research, September 2016, 297 p. (In
Persian)

YFe¥ Gl oF 8 )lowd piums Jw 31 3) O gobio ol
Volume 20, No. 4, Winter 2024 (IR-WRR)

WY



