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Water Management Planning in Bundelkhand 
 

Water management has always been a prime concern of the district authorities, for which 

they plan and implement various soil and water conservation measures through different 

government schemes, funded by both the State and Central Government. The line 

departments responsible for implementation of such measures include Soil Conservation, 

Groundwater, Drinking Water, Public Health Engineering, Irrigation, Agriculture, 

Horticulture, DRDA, etc. Traditionally, structures such as check dam, farm pond, percolation 

tank, nala bund, contour bund, gabion, etc are constructed at identified locations using funds 

available under different government schemes. Keeping in view the needs expressed by the 

local public representatives, and based on the professional skills of the district officials, a 

variety of soil and water conservation structures are planned every year depending on the 

availability of funds. 

 

Integrated Water Resource Management (IWRM) is defined as “a process which promotes 

the coordinated development and management of water, land and related resources in order to 

maximize the resultant economic and social welfare in an equitable manner without 

compromising the sustainability of vital ecosystems”. IWRM is considered to be a “Best 

Management Practice” and is being implemented all over the world. Scientists have found 

IWRM being useful in Indian context also where a coordinated development of water and 

land resources is sought as part of complete economic, social and environmental welfare. 

 

Recurring drought conditions, deforestation, inefficient land and water management, 

unpredictable and extreme weather patterns due to climate change impacts, have together put 

pressure on available water resources in the Bundelkhand region of India. In 2016, the 

Ministry of Water Resources, River Development & Ganga Rejuvenation (Government of 

India) desired that a sound water management plan based on scientific principles be 

developed for the areas falling under Bundelkhand region. The Ministry assigned the task of 

developing IWRM Plan for identified watersheds in four districts of Bundelkhand region, 

namely Jhansi and Lalitpur in UP and Chhatarpur and Tikamgarh in MP. The project aimed 

at developing IWRM Plans to establish links between water management indicators and 

socioeconomic objectives leading to users’ acceptance and sustainability of the efforts in the 

region. An integrated action research project thus was required to address the water stress 

situation on watershed basis, leading to livelihood improvements in the project area. 
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District Irrigation Plan (DIP) under PMKSY 
 

We realized that the decision makers and planners need a practical approach to transposing 

the IWRM concept into an operational tool for their water resources management plans. Light 

IWRM supported by the inputs from a suitable DSS is likely to suite the requirements and 

expectations of planners and decision makers (such as District Magistrate in Indian context) 

as well as the end users at the district level. At the district level, IWRM addresses almost the 

complete supply chain of water management (from rainfall inputs to water consumption by 

different users to wastewater generation and subsequent handling) and, most importantly, 

builds on the existing institutions. In Indian context, the inherent cross-sectoral integration 

requirements of IWRM planning can be best achieved at the district level where the District 

Magistrate is the single controlling authority for various organizations (e.g. line departments) 

dealing with the different resources.  

 

Government of India has introduced a scheme on “Pradhan Mantri Krishi Sinchai Yojna 

(PMKSY)” in 2015 with the vision of extending the coverage of irrigation, accelerating 

watershed development activities and improving water use efficiency. Under PMKSY, each 

district is required to prepare a “District Irrigation Plan (DIP)”, which provides a 

comprehensive plan for the future water resources development of the district. The plan 

includes district water profile, water availability, water requirement/demand, and provides a 

strategic action plan at Block/Sub-district level for improving groundwater levels through 

recharge measures, enhancing irrigation coverage, soil and water conservation through 

structural and non-structural watershed measures, improving the agriculture production and 

other livelihood activities. The Agriculture Department is the designated nodal agency for 

this plan, which is envisaged to be implemented with cooperation of various concerned key 

departments at the district level.  

 

The project applied the concepts of “Local” IWRM planning for developing an IWRM Plan 

for the Patrahi-Lakheri watershed in Jhansi district of Uttar Pradesh. The Plan considers 

effective utilization of land, water and other available natural resources, linked to the 

vulnerabilities and livelihood opportunities in the geographical area. The Plan is designed in 

such a way that it provides useful inputs to the DIP of the Government, both in terms of water 

supply and demand management synergized with the land management and livelihood 

improvement. The IWRM Plan intends to promote the component of water demand 

management in the district level planning.  
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Patrahi-Lakheri River Watershed  

Patrahi-Lakheri river watershed is stretched between 78°54’10”E and 79°15’10”E longitudes, 

and 24°13’40”N and 25°37’00”N latitudes, having a total area of 965km2. The watershed 

covers parts of 4 blocks of Jhansi district and 2 blocks of Tikamgarh district. Average annual 

rainfall of the watershed is about 850 mm, of which about 91% is received during the south-

west monsoon season, i.e. June – September (Source: CGWB). July is the rainiest month, and 

by end of each November, the area starts becoming dry. 

 

 

 

 

 

 

 

 

 

 

 

  

District Block Area 

covered 

(ha) 

Villages 

covered 

Towns 

covered 

Jhansi Bamour 1132 5 - 

Bangara 27412 56 1 

Gursarai 37499 69 1 

Mau Ranipur 21742 43 - 

Tikamgarh Niwari 8300 16 1 

Palera 449 2 - 

  96534 191 3 

Table 1: Number of towns and villages in the watershed 



4 
 

Integrated Water Resources Management (IWRM) Plan  

An IWRM Plan has been developed to address the issues of current water stress situation of 

Patrahi-Lakheri river watershed through scientific practices of land and water management. 

The Plan also suggests livelihood options for the villagers to decrease their vulnerability 

risks. IWRM plan aims at fulfilling the water demands in the entire watershed including 

domestic, livestock, agricultural and other demands. In addition to current demands, planning 

has been given to mitigate any future water crisis by recharging water to subsurface aquifers. 

The complete plan has been suggested at block level considering the local level water 

diversity scenarios; however agricultural and livelihood aspects are similar for all. This is 

because of the similarity in agricultural or cropping pattern within a watershed area. The 

major crops are same for each block coming under watershed and hence the suggestions for 

crop management are same for all. 

 

Development of the IWRM plan started with holding an interaction workshop with the local 

stakeholders in the watershed. The development issues and water-related problems in the 

watershed were mapped and possible solutions discussed with the local stakeholders. A 

vulnerability assessment exercise was conducted to identify the vulnerable areas in the 

watershed. The sustainability of the area can be understood from Livelihood Vulnerability 

Index (LVI), which is an index used to 

assess risk and the level of vulnerability of 

an area under impacts of natural disasters 

and other changes.  

 
Components of IWRM Plan 

 

1. Water Management: It includes 

incorporation of water harvesting 

structures based on the topography and 

land use of the area. For agricultural 

usage, farm ponds are best suited as a 

means of collecting rainwater at the site 

and using it for irrigation. Check dams 

and percolation dams can be 

constructed to harvest rainfall excess at 
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suitable location to supplement irrigation. The plan provides suitable locations and 

component under which it can be constructed. (see Table 3). Apart from this, for domestic 

usage like drinking, bathing and cooking, rooftop rainwater harvesting can be an effective 

solution to store water. 

 

In the Patrahi-Lakheri watershed, groundwater is the primary source of drinking water. 

From the database maintained by the Ministry of Drinking Water and Sanitation (GoI), 

data was retrieved for 55 deep tube wells in different villages in the watershed for the 

period of 2012-2017. Water quality results for water bodies in Patrahi-Lakheri watershed 

suggest that the area had poor water quality for past 5-6 years, and thus require immediate 

attention for its improvement (Table 2).  

Table 2: Water Quality Index for Patrahi-Lakheri Watershed 

Year WQI Overall Quality 

2012-2013 105.27 Poor 

2013-2014 82.25 Good 

2014-2015 115.78 Poor 

2015-2016 111.53 Poor 

2016-2017 149.05 Poor 

 

2. Land Management: This section provides different ways of improving agricultural 

production, maintaining soil health and 

efficient irrigation technologies 

importantly (Table 4 & 5). To make 

best utilization of available land 

resource, changes in land use have 

been suggested in terms of a Land 

Resource Management map. 

 

Land Resources Management: The 

type of land usage in an area reflects 

the activities carried out within the 

region which determine its 

sustainability. Thus implementing land 

use changes is necessary to regulate 

those anthropogenic activities which in 

long run, might harm the sustainability 
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of the watershed. Under this section, Land resources Management strategies have been 

proposed (Table 6) in terms of land use changes feasible for the area under study. 

 

3. Livelihood Management: As part of livelihood management, the aim is to increase both 

availability and options of livelihood while conserving the natural resources in terms of 

quantity as well as quality. Through this approach, emphasis has been given on utilizing 

the locally available resources to create livelihood opportunities that will ensure food 

security and nutrition, curb hunger and poverty, provide sustainable agricultural practices 

and help in combating climate change and related impacts, etc. The suggestions for 

livelihood management were given on the basis of a Livelihood Vulnerability study (LVI-

IPCC approach) conducted for the watershed. 

 

 

IWRM Inputs for “Strategic Action Plan” Component of DIP 

The DIP of Jhansi district includes district water profile, water availability, water 

requirement/demand, and provides a strategic action plan at Block/Sub-district level for 

improving groundwater levels through recharge measures, enhancing irrigation coverage, soil 

and water conservation through structural and non-structural watershed measures, improving 

the agriculture production and other livelihood activities.  

 

The IWRM Plan for Patrahi-Lakheri watershed, designed in three sections of (1) water 

management, (2) land management, and (3) livelihood management, provides suggestions on 

the activities under these three themes. The Plan considers effective utilization of land, water 

and other available natural resources, linked to the vulnerabilities and livelihood 

opportunities in the geographical area. The Plan is designed in such a way that it provides 

useful inputs to the DIP of Jhansi district, both in terms of water supply and demand 

management synergized with the land management and livelihood improvement. 

Identification of the needs and priorities of various water users, as well as the threats that 

water poses in terms of land degradation, droughts, contamination of water sources, were 

deliberated with the stakeholders during consultations at various stages.  

 

1. Water Management 
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Table 3: Suggested sites for water harvesting structures 

S. 

N. 

Block Village Activity Component Total 

Number 

Location 

Latitude Longitude 

1. Bangara Magarwara 

 

 

Farm Pond PMKSY 

Watershed/  

Har Khet Ko 

Pani 

3 25°16’31.667” N 

25°17’23.461” N 

25°16’52.864” N 

79°00’03.769” E 

78°59’20.074” E 

78°59’21.239” E 

Check Dam 4 25°17’45.745” N 

25°17’09.672” N 

25°16’29.351” N 

25°16’31.150” N 

79°00’00.285” E 

78°59’54.341” E 

78°59’38.970” E 

79°00’34.221” E 

Percolation 

Tank 

1 25°17’03.003” N 79°00’44.901” E 

Uldan Farm Pond 4 25°23’26.664” N      

25°23’09.276” N 

25°23’00.946” N 

25°23’15.987” N 

79°00’38.083” E 

79°00’38.115” E 

79°00’59.486” E 

79°01’58.430” E 

Check Dam 4 25°23’40.489” N      

25°22’58.036” N 

25°22’40.561” N 

25°23’19.342” N 

79°01’41.385” E 

79°00’44.718” E 

79°00’03.729” E 

79°00’32.965” E 

Percolation 

Tank 

4 25°23’38.043” N      

25°22’58.974” N      

25°22’42.997” N 

25°22’56.004” N 

79°01’03.372” E 

79°00’32.152” E 

79°02’08.005” E 

79°01’26.146” E 

2. Mau 

Ranipur 

Dhamna 

Payak 

Farm Pond PMKSY 

Watershed/  

Har Khet Ko 

Pani 

3 25°18’16.600” N      

25°18’50.189” N      

25°18’43.225” N 

79°10’28.172” E 

79°10’25.399” E 

79°09’09.693” E 

Check Dam 3 25°18’49.943” N 

25°18’51.897” N 

25°18’59.097” N 

79°09’13.565” E 

79°10’08.294” E 

79°10’40.642” E 

Percolation 

Tank 

4 25°19’31.061” N 

25°19’26.778” N 

25°18’30.827” N      

25°18’58.136” N 

79°09’23.053” E 

79°10’34.901” E 

79°10’27.099” E 

79°09’42.967” E 

3. Gursarai Bhadokhar 

 

Farm Pond PMKSY 

Watershed/  

Har Khet Ko 

Pani 

4 25°34’39.341” N      

25°34’22.504” N 

25°34’21.651” N      

25°34’51.270” N 

79°05’14.590” E 

79°04’49.457” E 

79°05’15.350” E 

79°04’58.687” E 

Check Dam 1 25°34’12.330” N 79°05’20.637” E 

Percolation 

Tank 

3 25°35’33.820” N      

25°34’07.731” N 

25°34’00.450” N 

79°05’02.828” E 

79°04’12.717” E 

79°04’59.830” E 

Rajwara 

 

Farm Pond 3 25°27’31.667” N 

25°26’04.499” N 

25°25’48.874” N 

79°05’10.935” E 

79°04’09.670” E 

79°04’43.181” E 

Check Dam 3 25°25’30.711” N 

25°25’44.681” N     

25°26’24.771” N 

79°04’49.631” E 

79°05’13.895” E 

79°04’42.460” E 

Percolation 

Tank 

2 25°25’46.527” N 

25°27’53.134” N 

79°04’13.018” E 

79°04’39.744” E 

Tondi 

Fatehpur 

(Town) 

 

Farm Pond 2 25°28’08.107” N 

25°28’06.715” N 

79°06’55.860” E 

79°06’25.665” E 

Check Dam 1 25°27’31.929” N 79°05’54.586” E 

Percolation 

Tank 

1 25°28’10.030” N 79°06’37.720” E 

Lidhora Farm Pond 3 25°24’10.514” N 

25°25’40.891” N 

25°25’01.054” N 

79°14’12.251” E 

79°12’25.528” E 

79°13’03.551” E 

Check Dam 2 25°25’57.664” N      

25°24’14.320” N 

79°12’55.692” E 

79°14’15.780” E 

Percolation 

Tank 

3 25°25’01.909” N      

25°25’30.911” N 

25°24’35.800” N 

79°13’37.599” E 

79°12’41.982” E 

79°12’58.538” E 
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2. Land Management 

The main emphasis of land management is to maintain a judicious combination of crops, 

water, human and financial resources, to ensure long term sustainability. The planning is 

done in order to create agri-based livelihood opportunities, increase productivity, maintain 

soil health etc. The suggestions are aimed at ensuring more production with less crop failure. 

Suggestions pertaining to the major crops that are grown in the area included System of Crop 

Intensification, drip irrigation for high value vegetable and fruit crops, Wadi model for fruit 

and vegetable crops, crop rotations, line sowing, and crop diversification, considering the 

local soil conditions, nutrition value of crops, crop diversification potential, etc. 

 

 

 

 

 

 

 

 

 

 

Component Water Efficient Irrigation Technologies Crop Rotation 

Agriculture 

Technology and 

Management 

Agency (ATMA) 

SRI (System of Rice 

Intensification) 

Rice  Wheat  Green gram  Rice 

 Wheat  Green gram  Maize 

 Soybean  Wheat  

Blackgram  Mustard  

Soybean 

 Groundnut  Cowpea  Rice 

SWI (System of Wheat 

Intensification) 

Wheat 

SCI (System of Crop 

Intensification) 

Maize, Sorghum, 

Mustard, Blackgram 

Component: Integrated Nutrient 

Management (INM) 

Per drop more 

crop (Micro 

Irrigation) 

Drip Irrigation Maize, Vegetable 

and Fruit crops 

AIBP Irrigation at critical stages Wheat (including 

crown root initiation 

and flowering stage), 

Soybean 

Crop Diversification 

Kharif Rabi 

National 

Horticulture 

Mission 

Wadi (Agri-Horti based 

model) 

Fruit (Aonla, Guava, 

Mango) and 

vegetable crops 

Cowpea + Groundnut 

+ Sorghum 

Groundnut + 

Blackgram 

Gram + 

Wheat + 

Pea 

National food 

Security Mission 

(NFSM) 

Line Sowing for all types of crops like Blackgram, Groundnut, Rice, Wheat, Mustard, 

Maize etc. 

Table 4: Suggestions for crop management 
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Crop System Problems Solutions 

 

Rice – Wheat  Soil nutrient deficiency 

 Soil health deterioration 

 Groundwater level 

depletion 

 Increase in crop diseases 

and pests 

 Inefficient use of fertilizers 

 

 Taking Green gram (summer crop) between wheat 

(Rabi) and Rice (Kharif), i.e. Wheat  Green gram 

 Rice 

 Soil testing, followed by efficient usage of fertilizers 

 Carbonic manure, bio-fertilizers, green manure 

usage to maintain soil fertility and productivity for 

long 

 Coordinated management 

 Adopting direct seeding of rice technology 

 

Maize – Wheat 
 Soil nutrient deficiency 

 Weeding problem 

 Inefficient use of fertilizers 

 Water logging causes 

maize crop destruction 

 On time sowing 

 FIRB (Furrow Irrigated Raised Bed) method of 

sowing to manage efficient water exit 

 Soil testing, followed by efficient carbonic and non-

carbonic fertilizer usage 

 Both maize and wheat decrease soil fertility, so 

usage of green manure and pulse intercropping to 

improve soil health 

 To manage adequate water exit, construction of 

drains in maize crop field 

(Source:Labhdayak Fasal Pranaliya: Samasyaye evam Samadhan (2013)Indian Agricultural Research 

Institute, New Delhi 110012. ICN: H-130/2013) 

 

Table 6:  Land use change suggestions for LRM 

 

  

Current Land Use Block(s) Suggested change 

Scrub and Degraded Forests Gursarai, Bangara Gap plantation 

Single Crop, Fallow Land All blocks Double cropping 

Wasteland 
Gursarai Lay farming and fuel wood 

plantation 

Built up All blocks No action 

Dense forest Bangara and Mau Ranipur No action 

Double Crop All blocks No action 

River and Water bodies All blocks No action 

- All blocks Action to agro-forestry 

Table 5: Major crop systems: problems and solutions 
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3. Livelihood Management 

As a part of livelihood linked natural resource management, the aim is to increase both 

availability and options of livelihood while conserving the natural resources in terms of 

quantity as well as quality. Through this approach, emphasis is given on utilizing the locally 

available resources to create livelihood opportunities that ensure food security and nutrition, 

curb poverty, provide sustainable agricultural practices and help in combating climate 

variability and related impacts, etc. 

 

Using LVI-IPCC approach, vulnerability value of each block falling in the watershed area 

was calculated. Among the four Blocks, Gursarai has been found to be the most vulnerable 

and Bangara as the least vulnerable Block (Gursarai > Bamour > Mauranipur > Bangara). 

Suggestions to reduce the vulnerability values in future are given as: 

1. Raising awareness on climate change – causes, impacts and mitigation of extreme events 

2. Building health and education infrastructures 

3. Promoting off farm and non-farm occupations (e.g. livestock and poultry rearing, 

pisciculture, beekeeping, handicrafts) 

4. Increasing community networks and social interaction amongst the villagers 

5. Facilitate micro-financing support 

6. Practicing fishery in suitable water bodies as a livelihood option. 

The conventional livelihood practice in both this watershed has been agriculture, which as a 

result of climate variability and other crop failure consequences, has resulted in diminishing 

employment and financial gains. A focus shift on non-agricultural, employment generating 

opportunities will help prevent people from migration, which is one of the biggest social 

challenges these watersheds are currently facing. Off farm activities like poultry, fishing, 

handicrafts, are being promoted to engage people in a variety of livelihood activities. The 

following livelihood activities related to handicraft, bee keeping, etc. are suggested for 

villages falling under Patrahi-Lakheri river watershed (see table 7). 

 

Under capacity building, one-day workshops will be organized in the selected villages on 

organic farming and village livelihood generation. 
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Table 7:  List of activities proposed in the selected villages of Patrahi-Lakheri Watershed 

 

* 
 Agroforestry 

 Crop rotation, inter-cropping, crop diversification 

 Soil testing based decision on fertilizer application 

 Water quality testing 

 Line sowing 

 Crop intensification techniques (SRI, SWI, etc.) 

 Establishment of seed bank 

 Singhara cultivation 

 Use of net-shade and poly houses for high value crop cultivation 

 

 

Block Village Activities 

Mau Ranipur Dhamna payak 

Organic farming/Vermicomposting, Agriculture/Horticulture 

demonstration, Edible mushroom cultivation, , Jute items making/ 

bamboo craft,Roof water harvesting model. 

Bangara 

 

Magarwara 

Pisciculture , Organic farming/Vermicomposting, Bee Keeping, 

*Agriculture/Horticulture demonstration, Edible mushroom 

cultivation, Jute items making/ bamboo craft, Roof water harvesting 

model. 

Uldan 

Organic farming / Vermicomposting, Bee Keeping, 

*Agriculture/Horticulture demonstration, Pisciculture, Jute items 

making/ bamboo craft, Roof water harvesting model. 

Gursarai 

Rajwara 

Organic farming / Vermicomposting, Edible mushroom cultivation, 

Jute items making/ bamboo craft, Agriculture/Horticulture 

demonstration, Roof water harvesting model. 

Najarganj 

(Town- Tondi 

Fatehpur) 

Organic farming/Vermicomposting,  Bee Keeping, 

Agriculture/Horticulture demonstration, Edible mushroom 

cultivation, Jute items making/ bamboo craft, Roof water harvesting 

model. 

Bhadokhar 

Organic farming/Vermicomposting, Agriculture/Horticulture 

demonstration, Edible mushroom cultivation, Jute items making/ 

bamboo craft, Roof water harvesting model. 

Lidhora 

Organic farming/Vermicomposting,  Bee Keeping, 

Agriculture/Horticulture demonstration, Edible mushroom 

cultivation, Jute items making/ bamboo craft Roof water harvesting 

model. 
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Summary 

IWRM planning is shown to be a practical tool in district level planning for implementation 

of water management activities. The IWRM Plan of Patrahi-Lakheri river watershed, 

designed in three sections of (1) water management, (2) land management, and (3) livelihood 

management, provides suggestions on the activities under these three themes. The IWRM 

Plan, developed through a participatory approach, is better positioned to provide useful inputs 

to the District Irrigation Plan (DIP) as articulated by the stakeholders during consultations. 

Identification of the needs and priorities of various water users, as well as the threats that are 

posed in terms of land degradation, droughts, contamination of water sources, were 

deliberated with the stakeholders during these consultations.  

 

The IWRM Plan considers effective utilization of land, water and other available natural 

resources, linked to the vulnerabilities and livelihood opportunities in the geographical area. 

The Plan is designed in such a way that it provides useful inputs to the DIP of Jhansi district, 

both in terms of water supply and demand management synergized with the land 

management and livelihood improvement. The IWRM Plan suggests interventions to promote 

the component of water demand management in the district level planning. A unique feature 

of the IWRM plan presented here is that mostly secondary data as available at the district 

level was used in developing the plan.  
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Annexure I 

Stakeholder Workshop for Patrahi-Lakheri watershed IWRM Planning 

 

 

The workshop was organized on Dec 22, 2016 at Jhansi. It was presided over by Sri Navneet 

Singh Chahal, C.D.O.  Jhansi. As an opening remark, Dr V. C. Goyal, Principal Investigator 

of the project, described objectives and goals of the project and future line of action. Later on, 

discussion related to suggested water harvesting structures and their incorporation in district 

planning was discussed. The Executive Engineer, Minor Irrigation has informed that 29 

check dams have been built by his department and these dams should be kept in mind and 

before suggesting any new check dams in the watershed. Sri Navneet Singh Chahal, CDO 

Jhansi in his address shown his happiness for selecting watershed from Jhansi and stressed 

that undulating topography and soil limitation are main reason for low availability of water 

and soil moisture in the region. He informed that the structure suggested in the study would 

be selected in the district planning of Jhansi so that these structures can be considered under 

different development schemes. 

Venue Vikash Bhawan, Jhansi 

Date and Time 22/12/2016  11:00 AM – 1: 00 PM 

Attenders 

 Chairperson: Sri Navneet Singh Chahal (CDO, Jhansi) 

 Sri Shyam Sunder Singh, Ex-MLA 

 Farmers, local residents and people from different line 

departments 

 NIH team from Roorkee and Bhopal 

 UPRSAC team from Lucknow 

 MPCST team from Bhopal 
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Given are some pictures from the workshop. 

 

 


