
INTRODUCTION 
Food security is a common challenge for all developing 

nations. In a broader sense food security as defined by the 

Food and Agriculture Organization of the United Nations 

(FAO) is ‘the ability of all people at all times to

physical and economic access to a sufficient amount

and nutritious food which meets their dietary needs and food 

preference for an active and healthy life. This implies

availability and stability of food supplies at the

and physical and economic accessibility 

the household level. Food security is the product of many 

variables, including: physical factors such as climate, soil

and water availability; the management of

other natural resources(water, land, aquatic resourc

and livestock) at the level of fields, landscapes and

basins; and losses and waste along the value chain.

About 80% of the world's cultivated land is rainfed and 

produces about 60% of global food production. The remaining 

20% – about 275 million ha – is irrigated and

of global food production (UNESCO, 20

irrigated agriculture is by far the main consumer of water

accounting for almost 70% of all freshwater withdrawals. In 

OECD countries, agriculture consumes 44% o

withdrawals, but in BRIC countries (Brazil, Russian

Federation, India, and China) it is about 74%. In China it is 

64% and in India it is 87 %. In the world's least

countries (LDCs) agriculture consumes more than 90% of all 

water with drawals (WWAP, 2012). Shortages of water, and 

the means by which they can have a major effect on food

production, are discussed by Strzepek and

is estimated that food production needs to increase by at least 

50%,and probably almost double, by 2050 in

needs of a growing population and changing consumer 

preferences for more water-intensive crops (Molden, 2007). 

Basedon current practices, this implies almost adoubling of 

water use by agriculture worldwide. 

Multipurpose storage dam project can make

contributions towards development in terms of hydropower, 

flood control and water supply for irrigation

water. Water availability in Indian rivers during the year can 

be divided in two parts, monsoon and non
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challenge for all developing 

In a broader sense food security as defined by the 

Food and Agriculture Organization of the United Nations 

all people at all times to have both 

to a sufficient amount of safe 

meets their dietary needs and food 

active and healthy life. This implies 

availability and stability of food supplies at the national level, 

accessibility of required food at 

security is the product of many 

factors such as climate, soil type 

and water availability; the management of these factors and 

natural resources(water, land, aquatic resources, trees 

and livestock) at the level of fields, landscapes and river 

value chain. 

About 80% of the world's cultivated land is rainfed and 

food production. The remaining 

is irrigated and provides 40 % 

(UNESCO, 2008).Globally, 

irrigated agriculture is by far the main consumer of water 

accounting for almost 70% of all freshwater withdrawals. In 

OECD countries, agriculture consumes 44% of the total water 

withdrawals, but in BRIC countries (Brazil, Russian 

it is about 74%. In China it is 

and in India it is 87 %. In the world's least developed 

countries (LDCs) agriculture consumes more than 90% of all 

Shortages of water, and 

major effect on food 

production, are discussed by Strzepek and Boehlert (2010). It 

production needs to increase by at least 

t double, by 2050 in order to meet the 

changing consumer 

intensive crops (Molden, 2007). 

Basedon current practices, this implies almost adoubling of 

can make important 

terms of hydropower, 

supply for irrigation and drinking 

rivers during the year can 

monsoon and non-monsoon period 

availability. It is pertinent to mention that 

northern region is of about 

September and rivers receive about 70% of their annual 

during this period. As abundant water becomes 

rivers during monsoon, its management is very crucial for the 

habitation along the river which is dependent on river for their 

livelihood. Storage dams play an important role in conserving 

the surplus water in their reservoir during monsoon an

releasing the same after monsoon as per requirement of 

irrigation and drinking water of downstream habitation.

dam has been constructed on river Bhagirathi

river Ganga, to serve the purpose of storing surplus water 

river Bhagirathi during monsoon and releasing the same 

monsoon (during lean season from Nov to June) 

of 8.74Lac Ha land of UP and 

about 45 Lacs population of Delhi and 

stored in Tehri reservoir when released in river Bhagirathi and 

after travelling down about 42 kms

where river Bhagirathi meets river Alaknand

is formed which after travelling 

reaches Haridwar. A barrage has been constructed across river 

Ganga just upstream of Haridwar at Bhimgoda. Water 

available in river Ganga is regulated at Bhimgoda barrage and 

distributed among Upper Ganga Canal(UGC), Eastern Ganga 

Canal (EGC) and natural river course (Gan

irrigation Department (UPID)

department has developed a network of Canal System 

Ganga basin for water released 

This paper discusses results

through Project Directorate for Farming 

(PDFSR), Modipuram about 

availability and highlighting

socio-economic change in canal command areas

a qualitative assessment on improvemen

positive change in crops pattern. 

METHODOLOGY 

The Study Area 
The water stored in Tehri dam reservoir during monsoon is 

released for irrigation of additional 2.70 Lac Ha area

stabilisation of 6.04 Lac Ha irrigated area in State of Uttar 

Pradesh (UP) for which UP has developed a network of canal
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It is pertinent to mention that Monsoon period in 

northern region is of about 3-3 ½ months from June to 

and rivers receive about 70% of their annual flow 

As abundant water becomes available in 

monsoon, its management is very crucial for the 

habitation along the river which is dependent on river for their 

. Storage dams play an important role in conserving 

the surplus water in their reservoir during monsoon and 

releasing the same after monsoon as per requirement of 

drinking water of downstream habitation. Tehri 

dam has been constructed on river Bhagirathi, a tributary of 

to serve the purpose of storing surplus water of 

river Bhagirathi during monsoon and releasing the same after 

monsoon (during lean season from Nov to June) for irrigation 

land of UP and to provide drinking water to 

population of Delhi and 30 Lacs of UP. Water 

reservoir when released in river Bhagirathi and 

about 42 kms, it reaches Devprayag 

where river Bhagirathi meets river Alaknanda and river Ganga 

after travelling down through Rishikesh 

. A barrage has been constructed across river 

Ganga just upstream of Haridwar at Bhimgoda. Water 

available in river Ganga is regulated at Bhimgoda barrage and 

distributed among Upper Ganga Canal(UGC), Eastern Ganga 

Canal (EGC) and natural river course (Ganga) by UP 

Department (UPID). Further, UP Irrigation 

department has developed a network of Canal System in river 

for water released into above three. 

s of study THDC got conducted 

irectorate for Farming Systems Research 

, Modipuram about the impact of increase in water 

ing the increase in irrigation and 

in canal command areas. It also makes 

a qualitative assessment on improvement in water table and 

ps pattern.  

The water stored in Tehri dam reservoir during monsoon is 

released for irrigation of additional 2.70 Lac Ha area and 

stabilisation of 6.04 Lac Ha irrigated area in State of Uttar 

Pradesh (UP) for which UP has developed a network of canals 
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“One of the important factors for ensuring food safety for the masses in any country is availability of water for arable land as much as 

possible from the available resources of water. Storage dams can play an important role in achieving this objective by storing the surplus 

water in their reservoirs during monsoon and releasing the same after monsoon for the purpose of drinking and irrigation through a well 

ulation, conceived a storage dam at 

Tehri on river Bhagirathi to utilise its potential along with a network of canal system in Ganga Basin to stabilise the areas which were 

water scarce. After completion of Tehri dam, significant 

increase in production of agriculture enterprise has been registered which inturn results in economic gains of ` 1700 Crs. annually in 
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(Fig. 1). The distribution of available additional 4000cusecs 

water from Tehri dam in the canal system is as below: 

i) To Eastern Yamuna Canal (EYC) throuh Parallel 

Deoband Canal- 1100 Cusecs 

ii) To Agra Canal System - 1100 Cusecs 

iii) To Eastern Ganga Canal - 1000 Cusecs 

iv) To New Jasrana Canal from Lower Ganag Canal- 150 

Cusecs 

v) For drinking purpose of UP and Delhi - 500 Cusecs 

Under this study, three major canal command area viz. East 

Ganga Canal Command(EGC), East Yamuna Canal 

Command (EYC) and Agra Canal Command (ACC) were 

selected for study wherein additional water to each canal 

command is being released from Tehri reservoir. EYC covers 

District Muzaffar Nagar, Baghpat and partially Ghaziabad, 

EGC irrigate the crops of Haridwar, Bijnor and partially J.P. 

Nagar. ACC is basically divided into two divisions; namely 

Upper Division Canal and Lower Division Canal Command. 

The Upper Division Canal Command is spread over 

Faridabad, Mathura and Palval District and Mewat region, 

whereas Lower Division Canal Command covers the 

significant areas of the District Agra, Mathura and Bharatpur. 

All these Districts fall under hot semi-aridagro-ecological 

region, where the climate is semi-arid sub-tropical with dry 

hot summers and cold winters. The average annual rainfall 

ranges from 548-804 mm, of which about 80% is received 

through south-west monsoons during July to September and 

remaining is received in winter months. Average maximum 

and minimum temperatures are 45°C and 4.5°C, respectively. 

The crop and cropping systems are highly variable among 

these districts and intensity varied in accordance with 

available resources and input use.  

Collection of Preliminary Information and Maps 
To collect the detailed information about the additional water 

release for irrigation and its distribution pattern in different 

canal command area, the irrigation department of respective 

district was approached and canal command network map was 

obtained. 

For benchmark survey, ten villages located at various sections 

of canal command and ten farmers from each village were 

selected from different land holding size and socio-economic 

conditions and other available resources. Therefore, 100 

farmers from ten villages in each canal command were 

selected and interviewed for the study during 2008-09. The 

information on prevailing crops and cropping system, crop 

management practices followed, ground water table status, 

farmer's socio-economic conditions and other available 

resources were collected with the help of pre-prepared 

questionnaires. In order to assess the impact of irrigation 

water release by Tehri reservoir on crops and cropping 

pattern, farmers’ socio-economic conditions, change in water 

table and other related farming aspects, benchmark sites 

revisited during 2014.  

 

Fig. 2: Canal Command Network of East Ganga Canal 

 

Fig. 3: Canal Command Network of East Yamuna Canal 

The selection of village was made using stratified random 

sampling technique in each canal command. Only those 

villages were selected for characterization where, canal 

network was available for the release of supplemental 

irrigation water through Tehri reservoir.  Farmers in each 
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selected village representing different holding size categories 

marginal (<1 ha), small (1-2 ha),medium (2-4 ha) and large (> 

4 ha) were randomlychosen for this purpose. Details about the 

surveyed locations (villages) under EGC, EYC are given in 

Table 1.   

Table 1: Details of surveyed villages under EGC and EYC 

S. 

No. 

Name of 

Village 

Block District No. of 

Farmer 

Surveyed 

EGC 

1 Alipurman Bijnor Bijnor 10 

2 JatniWala Kiratpur Bijnor 10 

3 Kumharpur Haldour Bijnor 10 

4 Kheda Kotwali Bijnor 10 

5 Kithoda Kiratpur Bijnor 10 

6 Mochipura Najibabad Bijnor 10 

7 Rahampur Kotwali Bijnor 10 

8 Rajopur Sadat Kotwali Bijnor 10 

9 Salhakhedi Bghra Bijnor 10 

10 Batpura Haldour Bijnor 10 

EYC 

1 Badagaon Khekra Baghpat 10 

2 Bawli Badaut Baghpat 10 

3 Khekda Khekda Baghpat 10 

4 Mahrampur Khekda Baghpat 10 

5 Mubarikpur Khekda Baghpat 10 

6 Rataul Khekda Baghpat 10 

7 Saidpur Khekda Baghpat 10 

8 Vinaypur Badaut Baghpat 10 

9 Butrara Shamli Muzaffarnagar 10 

10 Khanpur Shamli Muzaffarnagar 10 

ACC 

1 KosiKhurd Gobardhan Mathura 10 

2 Makhera Gobardhan Mathura 10 

3 Sengha Gobardhan Mathura 10 

4 NaglaJhinga Gobardhan Mathura 10 

5 Sanot Gobardhan Mathura 10 

6 Nagla Korai FathepurSikri Agra 10 

7 Jajau FathepurSikri Agra 10 

8 Bharkol FathepurSikri Agra 10 

9 Sahai Achhnera Agra 10 

10 Nagra Achhnera Agra 10 

 

 

RESULT AND DISCUSSION 

East Ganga Canal (EGC) Command and East 

Yamuna Canal (EYC) Command 

Change in Irrigated Cropped Area 
The total cropped irrigated area during the study under EGC 

and EYC are depicted in Fig. 4 and Fig. 5 respectively. 

East Ganga Canal (EGC) command 

East Ganga canal command have five irrigation Divisions 

namely Haridwar, Najibabad-I, Bijnor, Najibabad-V and 

Najibabad-VI. Overall, the total irrigated areas for Kharif 

season in EGC through canal command were increased from 

33794 ha in 2009 to 46746 ha in 2013 and for Rabi season 

from 0 ha in 2009 to 16383 ha in 2013. The change in 

irrigated cropped area over 2009 to 2013 were 12952 ha for 

Kharif and 16383 for Rabi season respectively.  

Therefore, all reported irrigated area can be considered as the 

change in irrigated cropped area due to additional irrigation 

water availability through Tehrireservoir. Further, these data 

clearly indicates that there was continuous increase in 

irrigation cropped area with passes of time. Increase in 

irrigated area under Kharif(monsoon) season was more as 

compared to Rabi (winter) season. 

East Yamuna Canal (EYC) command 

During Kharif(monsoon) season of 2009, the total irrigated 

area through EYC was 20050 ha which increased upto 42055 

ha in 2013. During the study period (2009 to 2014) change in 

irrigated area over benchmark irrigated area (2009) was 

recorded to 22005 ha. Similarly, in Rabi season, an 

improvement in irrigated area of East Yamuna Canal (EYC) 

command was notices which increased from 13834 ha in 2009 

to 25476 ha. in 2013 with an additional area gain of 11642 ha 

during the five years period. Such results clearly demonstrate 

that additional irrigation water availability through 

Tehrireservoir had direct influence on irrigated cropped area 

under EYC in both Kharifand Rabi season. 

 

 

 

Fig. 1: Map of Ganga Basin Showing Various Drains and Canals 
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Effect on Crop Coverage  
With increase in water availability through Tehri reservoir 

significant changes incropping patternfollowed in both the 

canal command was noticed. Accordingly, areaunder different 

crops alsovaried. Figure-6 demonstrates the change in 

irrigated cropped area in both EGC and EYC canal command.  

In EGC, the highest increase in area of sugarcane based 

cropping system wasrecorded(6.6%) whereas a reduction in 

rice-wheat system area was noticed during theperiod. Such 

resultsclearly demonstrate that the conventional cropping 

system wasshifted towards cash crop likesugarcane based 

cropping system. On the other hand, thearea of the fruit crop 

and vegetable werealso increased (0.25% and 0.45%) over 

theinitial benchmark area coverage. Such changes in areaof 

fruits and vegetable crops maybe ascribed due to the regular 

availability of irrigation water through Tehri reservoir. In 

EYC, change in sugarcane and rice-wheat based system were 

smallerascompared to EGC (Fig. 16 and 17). Change under 

sugarcane and rice based system wasonly0.96% and 0.75%.  

Crops like mustard, potato, vegetable, fodder and fruit crops 

had0.17%, 0.03%,0.37%, 0.07% and 0.17% additional area 

coverage over their benchmark.On the other hand, adecline in 

potato and other minor crops (0.18% to 2.24%) was 

alsonoticed. Smaller increase incrop acreage in EYC may be 

ascribed as tube well irrigationwas commonly practiced by 

themajority of the farmers in EGC, which has 

detrimentalimpact on underground water aquifer. 

Effect on Crop Productivity 
Net production (tonne) of cereal crop, cash crop, horticulture 

crop, vegetable crops were assessed and presented at Figure 7 

to 9.Figures clearlyindicate a tangible annual production 

increase due to additional water availability in allthe crops 

except pulses. The differences were highest for cash crops like 

sugarcane,potato, vegetable and some minor crops. Here it is 

pertinent to mentioned that with thewater availability farmers 

started using good quality seed and other inputs and 

resultantyields were improved. Increased unit productivity 

encouraged several farmers of thesecanalcommand some of 

these also started growing vegetable and fruit crop for 

highereconomic gain.  

 

 

 

Fig. 4: Total Irrigated cropped area and its change over time in EGC 

 
Fig. 5: Total Irrigated cropped area and its change over time in EYC 
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Fig. 6: Area Coverage (%) Under Different Crops of EGC and EYC Command

Fig. 7: Difference in Production of Major Crops before and after supplemental irrigation water in EGC and EYC 
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Change in Economic profile  
In the study area, farmers were mostly having crops and dairy 

enterprise for their lively hood.After the release of 

supplemental irrigation water from Tehri reservoir, the share 

of the agriculture crop, horticulture crop, vegetable crop and 

animal husbandry in total income is 88%, 2%, 2% and 8%, 

respectively in EGC. Such share in 2013, in diffe

agricultural enterprises of EYC were 91% through agriculture 

crop, 2% through horticulture crop, 2% through vegetable 

crop and 5% through animal husbandry. These results clearly 

reveal that with the availability of additional irrigation water 

enterprise diversification also took place and introduction of 

cash crops, horticulture crops and intensified live

brought out more economic gain among the farmers in both 

the command area 

Estimated Economic gain through agriculture enterprise

Fig. 8: Difference in Production of Straw/Stover/Fodder before and after supplemental irrigation water in EGC 

and EYC Command  

Fig. 9: Difference in Production of Vegetables and Fruit Crops before and after supplemental irrigation water in 

EGC and EYC Command  
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In the study area, farmers were mostly having crops and dairy 

After the release of 

supplemental irrigation water from Tehri reservoir, the share 

agriculture crop, horticulture crop, vegetable crop and 

88%, 2%, 2% and 8%, 

respectively in EGC. Such share in 2013, in different 

agricultural enterprises of EYC were 91% through agriculture 

crop, 2% through horticulture crop, 2% through vegetable 

crop and 5% through animal husbandry. These results clearly 

that with the availability of additional irrigation water 

se diversification also took place and introduction of 

cash crops, horticulture crops and intensified live-stock 

brought out more economic gain among the farmers in both 

Estimated Economic gain through agriculture enterprise 

Change in economic gain due to water release in both the 

canal command was worked out by deducting estimated price 

of agriculture produce during 2009 from estimated price of 

produce during 2014. The average annual income from rice 

grain, rice straw, wheat grain, wheat s

sugarcane fodder, potato, mustard and fodder crop were 

`155.7, `2.1, `114.0, `36.0, 

`1.6 cr./annum respectively in EGC command. Comparing 

over initial benchmark gain due to supplemental irrigation 

water were of `74.7, `1.0, `58.3, 

`1.4 and `0.6 cr./ annum in EGC command during 2014. Such 

annual net gain in EYC canal command due to rice grain, rice 

straw, wheat grain, wheat straw, sugarcane, sugarcane fodder, 

potato, mustard and fodder crops were 

`25.9, `470.0, `50.8, `16.5 and 

Estimated Economic gain through horticulture enterprise

Contribution of vegetable and horticulture crops in economic 

growth of both canal commands were

Fig. 8: Difference in Production of Straw/Stover/Fodder before and after supplemental irrigation water in EGC 

Fig. 9: Difference in Production of Vegetables and Fruit Crops before and after supplemental irrigation water in 
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omic gain due to water release in both the 

canal command was worked out by deducting estimated price 

of agriculture produce during 2009 from estimated price of 

produce during 2014. The average annual income from rice 

grain, rice straw, wheat grain, wheat straw, sugarcane, 

sugarcane fodder, potato, mustard and fodder crop were 

36.0, `674.0, `70.5, `22.3, `6.8 and 

1.6 cr./annum respectively in EGC command. Comparing 

over initial benchmark gain due to supplemental irrigation 

58.3, `17.9, `371.0, `37.5, `10.9, 

0.6 cr./ annum in EGC command during 2014. Such 

annual net gain in EYC canal command due to rice grain, rice 

straw, wheat grain, wheat straw, sugarcane, sugarcane fodder, 

der crops were `130.1, `1.6, `80.0, 

16.5 and `0.8 cr./annum, respectively. 

Estimated Economic gain through horticulture enterprise 

Contribution of vegetable and horticulture crops in economic 

growth of both canal commands were also worked out. During 

 

Fig. 8: Difference in Production of Straw/Stover/Fodder before and after supplemental irrigation water in EGC 

 
Fig. 9: Difference in Production of Vegetables and Fruit Crops before and after supplemental irrigation water in 
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2014 the estimated revenue through vegetables, mango and 

guava were `21.9, `15.3 and `2.9 cr./annum, respectively 

which was higher by `26.5 cr./annum as compared to the 

initial benchmark i.e. (estimated revenue during 2009) in EGC 

command. The similar gain in EYC over initial benchmark 

was `37.1 cr./annum. 

Effect of livestock productivity 
The major population of animals in the surveyed villages were 

buffalo and cow, hebuffalo and bullocks. Among thesebuffalo 

population were apparently more in all the canal command. In 

general, the total numbers of milch and draft animal 

population were more in EGC as compared to the EYC 

command. 

The population of dairy animal were recorded in all the 

benchmark villages of EGC and EYC command. Change in 

live-stock/ dairy animal were also recorded over benchmark 

years (2009) in these villages during 2014. On an average an 

increase of 26% and 40% live-stock population was noticed in 

EGC and EYC due to additional water supply. Increase in 

animal population had direct influence on dairy produce. It 

was recorded that the Farm Yard Manure (FYM) production, 

cow dung upla production and milk production were increased 

by 25.4%, 36.2% and 37.3%, respectively in EGC and 

36.08%, 47.81% and 8.01%, respectively in EYC command. 

Estimated Overall Economic gain through all enterprise 

The total revenue generation from all the pre-dominant 

enterprises of EGC andEYC was estimated and change over 

initial bench mark was worked out. Among variousenterprises 

maximum gain of `573 cr./annum in EGC and ` 778 cr./ 

annum in EYC wasnoted with agriculture enterprises. 

Contribution of other enterprises viz. horticulture,vegetables 

and live-stock were `11 cr./annum, `15 cr./annum and `51 

cr./annum in EGCand ` 18 cr./annum, `19 cr./annum and `40 

cr./annum in EYC.  Summing all theseenterprise revenue gain, 

a sum of ` 1506 cr./annum additional benefit was estimated 

fromboth the canal command (Table 2).\ 

Changes in Water tables 

Water Table Depth 

Water table depth was measured from 10 locations of each 

canal command site. The differential water aquifer during the 

study period clearly indicates a positive effect of irrigation 

water supply and improvement in water aquifer was noted at 

all the benchmark location of EGC and EYC command. The 

importance of water table had also added advantages like, 

reduced cost of tube well installation, effect on crop growth 

due to capillary rise and improved ecosystem services (Table 

3). 

Table 2: Estimated revenue gain due to supplemental 

irrigation water availability 

Enterprise Estimated Revenue (`̀̀̀ Cr.) 

EGC EYC 

Agriculture 572.9 778.1 

Horticulture 11.18 18.03 

Vegetable 15.3 19.1 

Live-stokes 51 39.9 

Net Gain in Revenue 650.3 855.2 

Sources of Irrigation 

In the EYC command, almost the entire area was irrigated 

except 4% cropped areain Khekra blockof Baghpat District 

which was rain-fed at onset of the study i.e. 2008-09.It is 

pertinent to mentionhere that in EYC command, most of the 

area was under tube-well irrigation. During 2008-09 inEGC, 

sufficient canal irrigation water was available inKharif season 

only but its availability wascompletely restricted during Rabi 

season andfarmers use to only irrigate their field through 

tubewells. After release of supplementalirrigation water these 

canal command had reverse trend andcanal irrigation 

areaincreased by 43% in EGC and 37% in EYC command. 

Accordingly,dependence on tube-wellirrigation was reduced 

(Table 11) which indicated the net saving ofenergy 

cost,installation and maintenance cost of tube wells. Although 

these costs were not takenaccurate in this study, otherwise net 

benefit would have been much higher than thereported here.In 

EGC, canal irrigated area increased sufficiently during Rabi 

season, which has recordedsignificant productivity gain of 

different crops and farming system ofthe EGC command. 

 

Table 3: Water Table Depth (ft) in different canal commands 

Canal 

Comm

and 

Water table 

Kharif Rabi Summer 

BSIW ASIW BSIW ASIW BSIW ASIW 

 Range  Mode Range Mode Range  Mode Range Mode Range  Mode Range Mode 

EGC  28-78 48 20-62 32 29-78 35 20-62 32 30-76 35 25-65 35 

EYC  40-110 55 33-90 50 40-100 60 35-95 55 42-110 70 36-95 55 

 

Table 4: Sources of irrigation in EGC and EYC command 

Particulars  EGC EYC 

Range Mode Range Mode 

BSIW 

Canal  25-46 34 16-52 48 

Tube-well  32-68 58 25-68 42 

Rainfed 5-13 8 8-17 13 

ASIW 

Canal  18-38 28 12-47 32 

Tube-well  35-74 69 24-79 65 

Rainfed 3-8 3 5-11 5 

BSIW= Before supplemental irrigation water; ASIW= After supplemental irrigation water 
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Agra Canal Command (ACC) 
In the earlier study for Agra canal Command area conducted 

before 2011 by PDFSR, Modipuram, the impact of water 

supply through Tehri reservoir was assessed on crop 

production and economic gains. 

Changes in Productivity 
Area under different predominant crops was obtained from 

Divisional Canal Department, Agra and it was used as basis 

for estimation was change in agriculture produce in whole 

Agra Canal Command. Table 5 represent the total area (ha) of 

different agricultural crops under ACC.  

Change in productivity under different pre-dominant crops of 

Kharif and Rabi seasons were assessed based on the yield data 

recorded from a unit area during the benchmark survey made 

in the year 2008 and 2011. The percent difference during the 

period in each crops productivity was used for extrapolation 

of data for whole canal command. Table 6 represents the 

increase in production (tonnes) of different crops of Agra 

canal commands due to additional irrigation water release 

from Tehri Reservoir.  

Changes in Economics 
The overall gain in Agra Canal Command was assessed based 

on estimated yield improvement under different crops 

multiplying with their unit price.  

In Lower Division Canal the total annual economic gain in 

Kharif season due to agricultural produce was `98,56,30,346 

which was comparatively higher than that of Rabi season 

crops i.e. `49,71,02,851. In total an extra profit of `148.27 

Crores was observed due to additional 1100 cusec water 

release from Tehri reservoir in lower division canal. In Upper 

Division Canal the annual benefit due to additional water 

release was estimated up to `50.05 Crores.   

Combining the gains by both canal divisions, the overall 

annual economic benefit for Agra Canal Command was of 

`198.32 Crores of which more than 75 % was shared by 

Lower Division Canal Command. The economic gas was 

Table 5: Total Area (ha) of different agricultural crops under ACC 

Crop Lower Division Canal Upper Division Canal 

District Total Area District Total Area 

Agra Mathura Bharatpur Faridabad Mathura Palval 

Kharif 

Sugarcane 23 15 1 39 0 15 177 191 

Rice 1651 4147 42 5841 217 4147 3707 8072 

Vegetables 359 55 2 416 4 55 70 128 

Sorghum, Pearl Millet 774 495 5 1274 0 495 7 502 

Forest Cotton 47 9 0 56 0 9 4 13 

Fodder 1304 1476 21 2801 10 1476 489 1975 

Rabi 

Sugarcane 1 0 0 1 0 0 0 0 

Potato 1431 473 11 1916 0 473 130 603 

Vegetables 299 37 2 338 10 37 661 708 

Wheat, Barley, Chickpea 8270 7640 486 16403 196 7647 23220 31062 

Pea, Mustard, Lentil 1206 851 21 2078 0 851 34 885 

 

Table 6: Increase in production (tonnes) of different crops of Agra canal commands due to additional irrigation water 

release from Tehri Reservoir 

Crop Lower Division Canal Upper Division Canal Net Production on both division 

Total  

Production 

Total 

Production 

Kharif 

Sugarcane 517 3593 4110 

Rice 5677 16661 22338 

Vegetables 2893 2974 5867 

Sorghum, Pearl Millet 711 909 1620 

Forest Cotton 1 1 2 

Fodder 32047 46741 78788 

Rabi 

Sugarcane 11 0 11 

Potato 26125 293 26418 

Vegetables 2586 526 3112 

Wheat, Barley, Chickpea 12519 18893 31412 

Pea, Mustard, Lentil 1018 400 1418 
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estimated for agricultural produce only and other farming 

systems enterprises like diary and livestock, poultry, fisheries 

etc. were not taken into consideration due to non-availability 

of secondary data set on canal command basis, otherwise the 

total estimation would have been much higher than the 

estimated value.  

Other Intangible Impacts in Command Area 
Owing to improvement in agriculture, horticulture and crops 

yields, command areas are becoming more prosperous and 

attracts nearby investor which develops new markets and 

opportunities for local and also decreases their migration to 

big cities. A major concern regarding the irrigation systems, 

especially, that provided by large dams is that it benefits only 

large farmers. However, study of Tehri Command Area 

revealed that farmers of villages with different holding size 

categorises marginal (<1Ha), small (1-2 ha), medium (2-4 ha) 

and large (>4 ha ) were benefited and produces more crops. 

ROLE OF MUTIPURPOSE STORAGE DAMS 

IN PREVENTION OF FLOODS 
Tehri dam is an exemplar of multipurpose storage project for 

supply of water for drinking and irrigation purposes besides 

providing power to northern grid with a commitment to 

achieve the social and national objectives. Being a storage 

project, Tehri dam also plays an important role in protection 

of downstream areas from the devastation of floods during 

monsoon periods. During flood of the year 2010, out of the 

peak discharge of the order of 3500 cumecs, 2200 cumces was 

stored which was later on released in a regulated manner after 

Alaknada flood tapered off. In the year 2013 when Uttarkahnd 

experienced worst flood in the month of June, fortunately 

Tehri reservoir was at its lowest level and almost entire flood 

discharge of river Bhagirathi having a peak of  about 

7500cumces was stored in Tehri reservoir which otherwise 

would have caused a rise in about 2.5m in water level of 

Ganga at Haridwar. Had a storage dam project constructed on 

Alaknandariver, the impact of these floods would have been 

mitigated manifolds.    

CONCLUSION 
In today’s scenario, when India’s water crises is often 

perceived to have been perpetuated by the widening gap 

between the utilizing water resources and aggregating demand 

for water in agriculture and other sectors. It is pertinent and 

prudent to argue that limited availability of usable water could 

expense judiciously and carefully. In such scenario multiple 

use of water through multipurpose power project could relive 

the country in fighting againstscarcity of drinking water, 

Irrigation and generating power and narrowing the demand 

and supply gap of basic necessities.  

 

 

 

 

 

 

 

 

 

 

Study was under taken to characterize the existing farming 

situation in East Ganga, East Yamuna and Agra 

Canalcommand to evaluate the impact of 

additional/supplemental irrigation water availability on 

cropproductivity and farming systemdynamics during 2008 to 

2014.Study reveals a tangible increase in irrigated cropped 

area productivity and farmincome withsupplemental of 

irrigation water availability. Such changes were accrued to 

due todiversification/intensification of cropping pattern, 

improved farming system and integration of modern agro-

techniques. With the availability of supplemental 

irrigationwater not only improved the grosscultivated area and 

crop productivity but alsoimprovement in underground water 

aquifer wasnoticed, which has paramount significanceon 

different socio- economic aspects along with ecosystem 

services. The significance ofadditional water availability on 

overall farming systemsimprovement was also noticed interms 

of farmer’s livelihood improvement in both the canal 

command. 

For all countries including India, it is the prime duty of the 

government to ensure food and energy security for all its 

citizen.  Multipurpose river valley projects which revolve 

around developing irrigation for agriculture, electricity for 

industries and flood mitigation through the construction of 

dams is one of the most prolific solution for food and energy 

security issues. Hence, it is sensible to construct large 

multipurpose dam projects in each major river.  
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