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BackgroundBackground
•• 80% of rains  in Iran fall over 20% of area80% of rains  in Iran fall over 20% of area
•• 80% of rains fall in non80% of rains fall in non--irrigation seasonirrigation season
•• Rainfall varies from 2000 mm/year down to almost zeroRainfall varies from 2000 mm/year down to almost zero
•• 70% of precipitations are in the form of rain and 30% snow70% of precipitations are in the form of rain and 30% snow



Water Resources in IranWater Resources in Iran

Precipitation = 410 BCMPrecipitation = 410 BCM
Evaporation = 300 BCM Evaporation = 300 BCM 
Borders incoming water = 13 BCMBorders incoming water = 13 BCM
Borders outgoing water = 12 BCMBorders outgoing water = 12 BCM
Left as renewable water = 110 BCM/yearLeft as renewable water = 110 BCM/year
Accessible water = 105 BCM/yearAccessible water = 105 BCM/year



TimeTime

Renewable (Renewable (bcmbcm))
110110

Utilizable (Utilizable (bcmbcm))

PrimaryPrimary
ConsumedConsumed

105105



Oil and Gas Resources of IranOil and Gas Resources of Iran

10% of oil world10% of oil world’’s reservoirss reservoirs
16% of world reserves of natural gas16% of world reserves of natural gas





Estimated Consumption of Water by Estimated Consumption of Water by 
Different Sectors in IranDifferent Sectors in Iran

SectorSector Consumption Consumption 
in BCMin BCM

Domestic Domestic 
AllocatioAllocatio

n (%)n (%)

Global Global 
Allocation Allocation 

(%)(%)
AgricultureAgriculture 82.582.5 93.2293.22 6060

UrbanUrban 5.65.6 6.326.32 1414

IndustryIndustry 0.030.03 0.030.03 2626

Misc.Misc. 0.370.37 0.430.43 --

TotalTotal 88.588.5 100100 100100



Irrigated Areas and Production in Irrigated Areas and Production in 
IranIran



Shares of wheat production from Shares of wheat production from rainfedrainfed lands in lands in 
different provinces of Iran (last 10 year average)different provinces of Iran (last 10 year average)



Irrigated Crops Play a Key Irrigated Crops Play a Key 
Role in The Economy of IranRole in The Economy of Iran



Water for IrrigationWater for Irrigation

Ground water supply = 63 (BCM) = %70Ground water supply = 63 (BCM) = %70

Surface water supply = 20 (BCM) = 30%Surface water supply = 20 (BCM) = 30%



Ground water Use in IranGround water Use in Iran

Total ground water use per year = 62 BCMTotal ground water use per year = 62 BCM

–– By wells = 53 BCMBy wells = 53 BCM

–– By By QanatsQanats and springs = 9and springs = 9

–– Percent use by wells = 80Percent use by wells = 80

Total recharge per year  = 55 BCM/yearTotal recharge per year  = 55 BCM/year

Ground water reservoirs deficit = 7 BCM/yearGround water reservoirs deficit = 7 BCM/year



Means of Ground Water Extraction Means of Ground Water Extraction 
in Iranin Iran

QanatsQanats
WellsWells



Iran's Iran's QanatsQanats (chain wells)(chain wells)
Number of Number of QanatsQanats in 1950  = 70,000in 1950  = 70,000

http://www.livius.org/a/1/maps/qanat.gif


Trend of Ground Water Withdrawal in Trend of Ground Water Withdrawal in 
Mashhad Valley During 1962Mashhad Valley During 1962--6969

Pumped by WellsPumped by Wells
((mcmmcm))

Discharged by Discharged by QanatsQanats
((mcmmcm)) YearYear

8080 250250 19621962
135135 215215 19631963
185185 200200 19641964
310310 170170 19651965
485485 130130 19661966
640640 100100 19671967
655655 9797 19681968
700700 9090 19691969







Power plant







Number of wells in IranNumber of wells in Iran
Type of WellType of Well NumberNumber

Deep Electrical WellsDeep Electrical Wells

SemiSemi--deep Electrical Wellsdeep Electrical Wells

Deep Diesel  WellsDeep Diesel  Wells

SemiSemi--deep Diesel Wellsdeep Diesel Wells

TotalTotal

29,00029,000

75,00075,000

96,00096,000

252,000252,000

452,000452,000



Groundwater Withdrawal Needs Groundwater Withdrawal Needs 
EnergyEnergy

New Agriculture:  New Agriculture:  
–– Managing an ecosystem for food production by Managing an ecosystem for food production by 

using direct and indirect energy sources.using direct and indirect energy sources.
25% of all energy in Iran is used for food supply25% of all energy in Iran is used for food supply
From all energy used for food supply, 30% of that From all energy used for food supply, 30% of that 
is directly used in the field.is directly used in the field.



Percentage of the Energy used for Percentage of the Energy used for 
Supplying Water and Irrigation to the Supplying Water and Irrigation to the 

Total Energy used for Crop ProductionTotal Energy used for Crop Production

CropsCrops Share Of Water And Share Of Water And 
Irrigation (%)Irrigation (%)

WheatWheat

Sugar BeetSugar Beet

AlfalfaAlfalfa

CottonCotton

PotatoPotato

AverageAverage

  3737

3232

6060

3838

4242

41.541.5



Power Need for Each Liter per Second of Power Need for Each Liter per Second of 
Water Extracting by WellsWater Extracting by Wells

Type Of WellType Of Well Required Power (Hp)Required Power (Hp)

SemiSemi--deep (Electrical)deep (Electrical)

Deep (Electrical)Deep (Electrical)

SemiSemi--deep ( Diesel)deep ( Diesel)

Deep (Diesel)Deep (Diesel)

1.061.06

2.602.60

1.761.76

4.244.24



Energy Consumption by Irrigation Energy Consumption by Irrigation 
Wells per Hectare per HourWells per Hectare per Hour

Type of WellType of Well
Electricity (Electricity (KwKw) ) 

Gas Oil (L)Gas Oil (L)

SemiSemi--deep (Electrical)deep (Electrical)

Deep Wells (Electrical)Deep Wells (Electrical)

SemiSemi--deep (Diesel)deep (Diesel)

Deep Wells (Diesel)Deep Wells (Diesel)

8 8 KwKw

38 38 KwKw

4.5 L4.5 L

21.1 L21.1 L



Water Use of Field CropsWater Use of Field Crops

Vegetables = 17,000 mVegetables = 17,000 m33/ha/ha
Sugar Beet = 14,000 mSugar Beet = 14,000 m33/ha/ha
Cotton = 13,000 mCotton = 13,000 m33/ha/ha
Rice = 20,000 mRice = 20,000 m33/ha/ha
Sugar Cane = 30,000 mSugar Cane = 30,000 m33/ha/ha



Direct and Indirect Energy Consumption Direct and Indirect Energy Consumption 
per Hectare of Cultivated Crops in per Hectare of Cultivated Crops in 

KhorasanKhorasan ((KwKw/hr)/hr)

CropCrop Indirect EnergyIndirect Energy Direct EnergyDirect Energy TotalTotal

WheatWheat

PotatoPotato

Sugar BeetSugar Beet

Cropping Cropping 

PatternPattern

4,9984,998 6,4646,464 11,46211,462

8,5738,573 13,70913,709 22,28322,283

21,41321,413 13,74713,747 35,16135,161

8,0008,000 9,0009,000 17,00017,000





Yield and Water Productivity of Yield and Water Productivity of 
Wheat in kg/mWheat in kg/m33
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Water and Energy Consumption per Water and Energy Consumption per 
Kilogram of WheatKilogram of Wheat

Surface IrrigationSurface Irrigation
1.8 m1.8 m3 3 waterwater
1 1 kwkw/hr energy/hr energy

Sprinkler IrrigationSprinkler Irrigation
1.5 m1.5 m3 3 waterwater
1.5 1.5 kwkw/hr energy/hr energy



Water and Energy Consumption per Water and Energy Consumption per 
Kilogram of SugarKilogram of Sugar

Surface IrrigationSurface Irrigation
2.5 m2.5 m3 3 waterwater
4.5 4.5 kwkw/hr energy (total)/hr energy (total)
2.0 2.0 kwkw/hr energy (direct)/hr energy (direct)

Sprinkler IrrigationSprinkler Irrigation
1.5 m1.5 m3 3 waterwater
5.2 5.2 kwkw/hr energy (total)/hr energy (total)
2.5 2.5 kwkw/hr energy (direct)/hr energy (direct)



Permissible and Installed Powers in Permissible and Installed Powers in 
Pumping Plants (Pumping Plants (KwKw))
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Permitted Hours (4000) versus Permitted Hours (4000) versus 
Actual Hours (7000) of Operation in Actual Hours (7000) of Operation in 

Pumping Wells (Hrs/Year)Pumping Wells (Hrs/Year)
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Ratio of Ratio of Output:InputOutput:Input Energy in Energy in 
Irrigated Fields of Irrigated Fields of KhorasanKhorasan

CropCrop Output / inputOutput / input
Cotton (Cotton (KashmarKashmar))
Potato ( Mashhad)Potato ( Mashhad)
Sugar beet (Mashhad)Sugar beet (Mashhad)
Barely ( Mashhad)Barely ( Mashhad)
Melon ( Melon ( SarakhsSarakhs))
Wheat ( Mashhad(Wheat ( Mashhad(
Legumes (Legumes (BodjnoordBodjnoord))
Alfalfa (Mashhad)Alfalfa (Mashhad)

0.250.25
0.750.75
0.850.85
1.021.02
1.501.50
1.301.30
1.201.20
4.504.50



ConclusionConclusion



Menu of OptionsMenu of Options

Technical practicesTechnical practices
Institutional implementationsInstitutional implementations
Agronomic practicesAgronomic practices
ManagementManagement



RecommendationsRecommendations
Water pumping  must be accordance with the Water pumping  must be accordance with the 
crop water requirementcrop water requirement
Energy subsidies should be regulatedEnergy subsidies should be regulated
Equipping, consolidating, and renovation of landsEquipping, consolidating, and renovation of lands
Regulated allocation of waterRegulated allocation of water
Water pricing and chargesWater pricing and charges
Public participationPublic participation
Proper water policyProper water policy
Establishing an Independent water resources Establishing an Independent water resources 
departmentdepartment
Supreme water councilSupreme water council



ChallengesChallenges

Agriculture in Iran is mostly for survivalAgriculture in Iran is mostly for survival
Problems arising from weak implementation of Problems arising from weak implementation of 
policiespolicies
Improper allocation of available waterImproper allocation of available water
Slow adaptation of introduced and available Slow adaptation of introduced and available 
technologiestechnologies
Frequent droughts and decreasing water supply for Frequent droughts and decreasing water supply for 
agriculture                              agriculture                              



Thanks for Your AttentionThanks for Your Attention
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