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ABSTRACT 
 

About 70% of the working population of the State of Madhya Pradesh, India are 
directly engaged in the agriculture sector. All rivers of the State are non-perennial; 
hence surface water irrigation is possible only through storage of monsoon runoff 
water. Limited access to surface water irrigation results in groundwater exploitation. 
Since independence, the State has constructed many surface water resources 
development projects. Yet the actual irrigated area through these projects was much 
lower than their designed irrigation potential mainly due to lack of optimal operation 
and maintenance.  
 
The most important among various actions that have taken place to overcome the 
challenges are- (i) speeding up completion of projects; (ii) rehabilitation of some 
schemes; and (iii) significant improvement in performance of existing schemes. 
Though the roles of actions (i) and (ii) have been very important and are discussed, 
action (iii) is the focal discussion of the paper. In 2010, Madhya Pradesh Water 
Resources Department (WRD) decided to overcome these challenges through the 
application of elementary water management principles. The management approach 
has been successful because of strong leadership, storage measurements of 
reservoirs, target setting based on available live storage, regular and transparent 
monitoring supported by a web-based management information system, pre-irrigation 
inspections, pre-emptive maintenance of canal systems, empowering and orienting 
the staff towards service delivery, rewarding good performance and eliciting 
cooperation from Water Users Associations and farmers.  
 
Keywords: Irrigation Service Delivery, Irrigation Projects, Water Management, 
Maintenance, Water Resources Department, System Utilization, Irrigation Potential 
Created, Irrigation Potential Utilized. 
 

1. INTRODUCTION 
 
Irrigation is an important intervention to ensure economically viable agriculture and to 
achieve higher crop production in locations with uncertain or inadequate rainfall. The 
food security in the State of Madhya Pradesh in India is closely linked to irrigation and 
hence to water resources management. This is particularly relevant in Madhya 
Pradesh where 70 per cent of the working population is directly dependent on 
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agriculture for their livelihood and where the net sown area is about 50% of the total 
land area (Census 2011, https://data.gov.in/catalog/land-utilization).  
 
Management of water resources involves development of new water resources 
infrastructure as well as improved water management in existing infrastructure 
(Burton, 2010). Whilst Madhya Pradesh too has laid emphasis on speedier 
completion of ongoing irrigation projects, provisioning of pipe based distribution 
systems and micro-irrigation while planning for new projects it has made dramatic 
improvements in recent years in increasing the irrigated area and agricultural 
production on existing schemes through improved management.  

This paper details the approach adopted and discusses the key factors that have led 
to the significant improvement in irrigation service delivery and thereby agricultural 
production in Madhya Pradesh during the last 6 years. 

2. BACKGROUND 
 
The State of Madhya Pradesh, located in central India comprises ten river basins 
(Figure 1) 

 

Figure 1. River basins of Madhya Pradesh (Source: WRM Cell, WRD, Bhopal) 
 
All of the ten rivers are sourced through rainfall in monsoon season (e.g. June to 
September) carrying most of the water during these months. The river flows during 
December to May are very low and most of the rivers get dry during this period. The 
state has high potential of cultivated land. However, with natural rainfall and flow 
regime as they are, it is difficult to achieve the full harvest potential and supplemental 
irrigation is essential for pre-winter Kharif crops. The winter season Rabi crops 
(mainly wheat, Oct/Nov to Feb-Mar) fully depend on irrigation (Chambal & Sind River 
Basin Plans).  

WRD manages irrigation from the water stored during the monsoon, in about 5000 
dams and tanks, which is provided mainly for Rabi crops and supplemental irrigation 
for Kharif crops. The irrigation potential created (IPC) and irrigation potential utilized 
(IPU) and utilization percentage discussed in the paper refer to WRD managed 
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surface water irrigation. Table-1 brings out that though it is essential to expand 
surface water irrigation service through construction of new schemes, much more can 
be achieved through increase in irrigated area from better management (Burton, 
2010) of existing schemes. 

Table 1. Salient data of WRD managed irrigation areas 

Category 2009-10 2015-16 

Built and operational (Mha)* 2.67 3.43 

Area irrigated (Mha) 0.85 2.91 

Increase due to new schemes since 2009-10 (Mha) - 0.76 

Increase due to improved management of existing 
schemes since 2009-10 (Mha) 

- 1.30 

Average utilization efficiency (%) 32% 85% 

* Million hectares. 

 
Accelerated completion of ongoing and new irrigation projects also contributed to this 
expansion of irrigated areas. Depending upon the size of the project, it is ensured that 
the projects deliver irrigation service within the timeframe and that sufficient resources 
are available to realize the benefit. Minor projects (<2000 hectares) take 1-2 years, 
medium projects (2000-10,000 hectares) take 3-4 years whilst major projects 
(>10,000 ha) take 5-6 years to be completed under the timeframe. During the period 
2009-10 to 2015-16 an additional 0.76 Mha from new schemes was added to 2.67 
Mha of operational schemes making a new total irrigable area in 2015-16 of 3.43 Mha 
(Figure-2). However, as shown in Table-1 and as discussed further, management of 
existing schemes contributed more to the expansion of irrigated area. 
 

 
 

Figure 2. Irrigation Potential Created (IPC) since 2009-10 (million hectares) 
 

3. IRRIGATION SERVICE DELIVERY 
 
3.1  Irrigated Area 

 
In 2010-11 the total irrigation command area under WRD management was 2.79 
Mha. Of this only 0.94 Mha was irrigated in the main Rabi season (35% utilization). 
For the Rabi season in year 2011-12, the WRD management resolved to reduce the 
gap between the irrigation potential created and utilized. They set a target of 1.6 Mha, 
which was considered unachievable by many. The reason for the skepticism was the 
fact that the Department had achieved only 0.94 Mha and 0.85 Mha in the preceding 
years. However this target was based on measurement of available live capacity in 
reservoirs and observed performance of some efficient systems which indicated that 
the overall performance could be improved. The observed good performance (the 
benchmark) indicated that 1 million cubic metres (MCM) of water stored in a reservoir 
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could irrigate around 170-200 ha in the Rabi season. The target was achieved in 
2011-12 and in subsequent years more under-utilized areas were irrigated5 resulting 
in a 3-fold increase in the irrigated area since 2010-11 (Figure-3). 
 

 
  

Figure 3. Area under Rabi Irrigation in MP, 2009-10 to 2015-166 
 
During the period 2009-10 to 2015-16, the actual irrigated area has risen by 2.06 Mha 
while additional area due to new schemes was 0.76 Mha during the period. Thus 
about 1.30 Mha of additional irrigation resulted due to improved management of 
existing schemes. Figure-4 shows how the gap between created irrigation potential 
(IPC) and actual irrigation (IPU) was closed through improved management of 
existing schemes. 
 
3.2  Improving System Utilization  
 
With an emphasis on pre-irrigation maintenance, rehabilitation of old irrigation assets 
and significantly improved management with target setting and continuous 
measurement and monitoring of system performance through conventional as well as 
web-based tools, the gap between irrigation potential created and that utilized was 
bridged. Figure-5 shows the improvement in system utilization as a result of improved 
management of existing schemes since 2009-10. 
 
 

                                                
5 The areas in the irrigation commands that did not receive water from the irrigation system were either left 

fallow or grew crops on residual moisture from the monsoon rainfall or were irrigated using groundwater. 
Once surface water supplies resumed the groundwater use in the irrigation commands reduced, either to 
providing supplementary irrigation to surface water, or kept as a backup. 

6 2015-16 means planting in Oct-Nov 2015 and harvesting in Mar 2016. Rainfall data available on 
https://data.gov.in/catalog/annual-rainfall-madhya-pradesh. Sourced May 2016. (2015 data yet to be 
published by India Meteorological Department) 
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Figure 4. Management of gap between IPC and IPU, 2009-10 to 2015-16 
  
 

 
 

Figure 5. System Utilization (Percentage of Irrigation Potential Utilized (IPU) against 
Irrigation Potential Created (IPC), 2009-10 to 2015-16.  

 
3.3  Agricultural Production 

 
Where rainfall is unreliable or scarce irrigation is a vital input for agriculture. A 
dramatic change in input in the form of irrigation is expected to result in a correlated 
change in agricultural outputs. The increase in irrigation service delivery is one of the 
major reasons for the State becoming the new grain bowl of India. Madhya Pradesh is 
the now the leading State in the country in foodgrain production as well as in pulses 
and oilseeds production. Figure-6 illustrates the relationship between the increases in 
foodgrain production as compared to the increase in irrigated area.  
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Figure 6. Increase in Irrigated (Rabi) area and Foodgrain Production in Madhya 

Pradesh, 2009-10 to 2015-16  
 

4. THE MANAGEMENT APPROACH 
 
4.1  Stocktaking and Setting Objectives 
 
The state level senior management carried out an extensive stocktaking exercise in 
the first four months of 2010. This included travelling to basin headquarters, visiting 
different projects, a series of meetings with WRD field staff, farmers and farmers' 
organizations to assess their views and perceptions. As a result of this exercise the 
objective of increasing the irrigated area by ensuring reliable and efficient irrigation 
service delivery to the existing command areas and command areas in the pipeline 
(new projects) was formulated. The political leadership supported this objective and 
passed a resolution called Sankalp 2010 in the Legislative Assembly. Sankalp 2010 
called for (a) accelerated expansion of the State's irrigation potential and (b) closing 
the gap between created and utilized irrigation potential.  
 
4.2  Issues and Challenges 
 
A long-list of issues as identified by various stakeholders was considered. It was 
found that the key issues faced by WRD were: (a) long project gestation periods; (b) 
deferred maintenance in many projects; (c) insufficient lining in the canal systems; (d) 
ad hoc canal operations; (e) lack of motivation among WRD staff; (f) insufficient 
communication with farmers and WUAs with regard to operation and maintenance; 
and (g) low target setting and archaic monitoring mechanisms. 
 
4.3   Measuring the available water resources  
 
In order to realistically plan for delivering irrigation, it was necessary to establish a link 
between the quantity of water available for irrigation and the irrigation targets. It was 
also realized that an accurate assessment for all tanks and reservoirs (about 4500) 
was a herculean task. Therefore only a hundred large reservoirs accounting for nearly 
80% of the total storage were chosen in 2010. As internet availability at dam sites is a 
constraint, a SMS-based module was integrated into the WRD Enterprise Information 
Management System (EIMS)7 to which the dam chowkidar would send the gauge 

                                                
7 This EIMS had been developed and established for the WRD as part of the World Bank financed Madhya 

Pradesh Water Sector Restructuring Project. It was readily accepted by the WRD and revolutionised the 
data collection, processing and analysis processes within the Department.. 
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reading. No unit conversion or to volume was to be done manually as the EIMS 
application was fed with the relevant dam specific processing requirements. The 
report of this application was made available in public domain 
(http://eims1.mpwrd.gov.in/fcmreport/control/main). This was one of the initial re-
engineering processes by which the previous method of paper-based reporting was 
eliminated. For relatively smaller reservoirs and tanks this web-based reservoir 
monitoring system was also subsequently established. A screenshot of the report is 
shown as Figure-7 which shows the reservoir name, location, full reservoir level 
(FRL), capacity at FRL, current water level with live capacity and percentage of live 
capacity on that date and live capacity and percentage capacity on the same date last 
year. 
 

  
Figure 7. Screenshot of Reservoir Level Monitoring Report 

 

4.4 Performance based management 
 
The live reservoir capacity available on 25th September of each year, i.e. after 
recession of monsoon, is used for planning the irrigated area in the coming Rabi 
season and for assessing system performance. The performance of the irrigation 
system, taking account of identified physical constraints, is the basis for evaluating 
system performance including the performance of WRD staff (World Bank ICRR, 
2015). 
 
4.4.1  Irrigation Planning, Operation and Monitoring 

In planning the Rabi irrigated area a benchmark value is set of between 170-200ha 
irrigated per one million cubic meter (MCM) of live capacity. The figure applied for 
each reservoir varies depending upon the agro-climatic location and after 
consultations with the field staff up to sub-division level. The responsibility for fixing 
the irrigation target was delegated to the sub-divisions and divisions. However in 
cases where the targets were below the benchmark, a written justification was 
required to be submitted.  
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As mentioned above a web-based irrigation monitoring system (EIMS) was also 
established to record and monitor the actual irrigated area on a near real-time basis 
(Julaniya, 2016). The target and actual irrigation figures were made available on 
public view. The transparency of this system ensured that there was no misreporting 
by the field staff. A snapshot of the public report is shown in Figure-8 which gives the 
scheme details, culturable command area (CCA), and available storage at season 
start, irrigation target and actual irrigation done on the date. The public information 
was also triangulated through ground monitoring, calling (tail-end) farmers, WUA 
functionaries and the district administration. Weekly video-conferencing between the 
WRD senior management and field staff at Divisional level was also carried to monitor 
irrigation performance during October to March.  

Field staff were instructed to follow basic principles of irrigation like tail to head 
irrigation protocol and rotation of distributaries. The Superintending Engineers and 
Chief Engineers of each basin ensured that the canals supplied water at full supply 
levels i.e. ON-OFF system was followed. WRD Engineers worked closely with the 
farmers and the elected office bearers of the WUAs (under the framework of the 
State’s Farmers' Participation in Management of Irrigation Systems Act, 1999) and 
convinced the farmers that despite their initial disbelief or scepticism, irrigation would 
in fact be available on time to the tail-end reaches and they should prepare their fields 
to receive this irrigation. The partnership between WRD and the farmers has since 
been reinforced and disbelief has given way to higher expectations.  

 
 

Figure 8. Screenshot of Irrigation Monitoring Report 
 
4.4.2  System Evaluation and Monitoring 
 
The performance of each irrigation system in different years and under different 
conditions of water availability and cropping patterns provides key insights into its 
state and required interventions. Continuous decline in system performance calls for 
immediate preventive maintenance to avoid costly future maintenance and loss of 
forgone production. The regular system evaluation and monitoring mechanism now 



2nd World Irrigation Forum (WIF2) 
6-8November 2016, Chiang Mai, Thailand 

W.1.1.04 

 

 
9 

 

forms the basis for deciding upon the scale of required maintenance - regular annual 
maintenance, special repairs, remodelling or complete rehabilitation.    
 
4.4.3  Maintenance Planning 
 
Timely pre-emptive maintenance was recognized as the key factor contributing to 
improved system performance. WRD staff were required to conduct pre-Rabi 
inspections and to take corrective actions to have a system fit to deliver water at full 
supply levels. This has required delegation of authority to the Divisional Offices so 
that small maintenance works could be carried out within the month long system 
maintenance timeframe between mid-September to mid-October. It has also required 
adequate and timely budget flow for carrying out annual repairs and maintenance. 
The significant increase in annual maintenance expenditure per unit area from Rs8. 
112 per ha in 2009-10 to Rs. 820 per ha in 2015-16, as shown in Figure-9, brings out 
the consistent focus on maintenance.  
 

 
 

Figure 9. Annual Maintenance Expenditures per unit area since 2009-10 
 
The Department's manpower and equipment were mobilized wherever it was evident 
that a contractors’ cartel was leading to delay in finalising the contracts for 
maintenance works or where very high rates were being received.   
 
WUAs were encouraged to participate in and to even to carry out maintenance works. 
Civil works of value less than Rs. 5 million each were delegated to 50 WUAs under 
the Madhya Pradesh Water Sector Restructuring Project. These contracts furthered 
the participation of water users and WUAs in maintaining and rehabilitating minor 
irrigation schemes.  
 
4.4.4  Staff Performance 
 
The Divisional Executive Engineers and subordinate staff were given a greater 
responsibility to ensure that the systems are in fit state to supply water and that the 
water is distributed efficiently and productively. Tail-end farmers have been a valuable 
source of information and feedback on how water distribution is being carried out. On 
many occasions, field staff had to be held responsible for laxity but such instances 
have been far and few in recent years. Improved irrigation delivery requires motivated 
staff at all levels, therefore staff contribution to well performing systems are rewarded 

                                                
8 Rs stands for Indian Rupees (INR). 1 US Dollar = 67.28 INR. 
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and recognized9. This system of recognition, started in 2011-12, has instilled 
motivation and healthy competition among the staff. Wherever the systems have 
performed below the expectations, the Divisional staffs were required to investigate 
the reasons and provide measures to improve performance in the next season.  
 
4.4.5  Envisioning 
 
Sustainable water resources systems require design and management to best serve 
current and future users (Loucks et al, 2005). Water will continue to be a valuable and 
critical resource for the State and therefore future irrigation development will require 
very high delivery and application efficiencies. Traditional canal based delivery 
system and command area development will be gradually replaced by piped delivery 
and, for some crops, micro-irrigation. WRD is encouraging pressurized piped 
distribution system coupled with sprinkler and drip irrigation in its new projects 
wherever gravity systems are techno-economically unfeasible.  
 

5. CONCLUSIONS 
 
This paper has described the management measures adopted since 2010-11 in 
Madhya Pradesh which have resulted in a near 3-fold increase in irrigated area from 
0.94 Mha in 2010-11 to 2.91 Mha in 2014-15.  
 
At its core the approach has striven to achieve higher levels of irrigation service 
delivery through better management of the irrigation systems. Senior WRD 
management have modernised the management processes in the Department with 
their performance-based approach. Sound business management principles and 
practices have been applied of setting performance targets, closely monitoring 
performance and holding staff (individually and collectively) accountable for that 
performance. Importantly the WRD has focussed on monitoring the outcome (irrigated 
area, agricultural production) of its water delivery service rather than limiting itself to 
its outputs (water delivery to the outlet). In focussing on outcomes the Department 
has actively engaged with the water users through their Associations to assure them 
that reliable, timely and adequate irrigation water supplies will be made available 
during the coming season. Farmers in turn have responded by planting increased 
areas and improving the quality of their inputs (seeds, fertilizers, crop husbandry, 
etc.), thereby achieving higher yields. 
 
As part of the performance-based mantra10 and the need for systems to be able to 
deliver the required performance levels the funds for maintenance and repair of the 
irrigation systems have been substantially increased by a factor of seven, from 
Rs112/ha in 2009-10 to Rs 820/ha in 2015-16. With these levels of maintenance 
funding the State is moving away from the previous build-neglect-rehabilitate model to 
one of sustainable irrigation development and management. 
 
 In achieving these outcomes it is recognised that support from the political leadership 
is essential (GWP, 2000). This has been obtained and the procedures endorsed 
though the results achieved. This performance-based management approach has 
resulted in measurable increases in irrigated area and financial benefits to farmers, 
particularly those at the tail end and peripheries of the irrigation systems. Politicians 

                                                
9  Where performance has been good or improved, staff have been rewarded with award payments and 

certificates in recognition of their contribution since 2011-12. 

10 a word or phrase that is repeated often or that expresses someone's basic beliefs; a mystical formula of 
invocation or incantation (Source: Merriam-Webster's Learner's Dictionary) 
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have been eager to associate themselves with contributing to the bringing of these 
benefits to constituents. 
 
The improved water management practices described in this paper have led to a 
much greater utilization of the designed irrigation command area and reclamation of 
lost irrigation potential. The mix of modern business management tools and classical 
water management supported by modern technology, rigorous monitoring and a 
critical mass of highly motivated staff has been responsible for turning the Madhya 
Pradesh Water Resources Department into a modern, professional and service 
orientated department which has made a significant improvement to the incomes and 
livelihoods of the farming community in the State. 
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