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Surface Water Use and Sustainability. 

-By S.Prasham(Research Associate, Arun Jaitley National Institute of Financial Management) 

There has been an old saying – “Water is life”. The importance of water is not understood 

until its scarcity or unavailability requires us to take some time off our schedule and arrange 

for it. To put things in perspective, only 3% of the water available on earth is fit for use by 

humans. Ninety Seven percent of water on earth is salt water and would have to be treated by 

reverse osmoisis, an energy intensive technology to give water that can be used for 

consumption. Out of the three percent of water available for consumption, thow thirds is 

frozen in either permafrost form (a thick permanent layer of ice, found near the polar region 

that is frozen year around and has been in the same state for millions of years). Sources of 

fresh water include surface water, under river flow, ground water and frozen water. Artificial 

sources of fresh water can include treated waste water(reclaimed water and desalination 

seawater as mentioned earlier. 

Figure 1: 

 
Source:https://lotusarise.com/water-resources-upsc/ 

 

Water has been recognised as being vital to India’s economic growth, wellbeing of its people 

and sustainability of the ecosystem. Government of India and State Governments have 

implemented many programs for the efficient use and recharge of surface water resources. 

These programs focus on responsible use of water for agriculture, use of technologies such as 

micro irrigation. The government has consolidated institutional structures under the Ministry 

https://lotusarise.com/water-resources-upsc/


of Jal Shakti and has brought interrelated water management functions to drive more 

effective outcomes. 

 

This report provides a policy brief on the Comprehensive Water Management Index (CWMI) 

2019 conceptualised, proposed, calculated and compiled by the NITI Aayog (National 

Institute for Transforming India). The CWMI measures the performance of States on a 

comprehensive set of water indicators and reports the relative 

 

Background: 

 India is experiencing a water challenge. If not managed in time and effectively could lead to 

an acute water crisis. Close to 82% of rural population does not have piped water supply. 

Around 163 million Indians live without access to clean water in their vicinity1. 70% of 

India’s surface water is contaminated2. Average per capita water availability is expected to be 

1341m3 by 2025 and 1140m3 by 2050. Per capita water availability less than 1000 m3 is is 

categorised as a situation of water scarcity. The projections for India are close to water 

stressed regions. This problem is about to exacerbate with time. As time passes, India would 

require to invest close to Rs. 20 Lakh Crore to bridge the expected water supply gap by 

20303. 

Droughts in agrarian states are becoming more frequent, and water shortage in cities is on the 

rise. While declining per capita water availability contributes towards India’s water crisis, 

failure to manage its water resources effectively is also a major reason. If nothing changes, 

the status of water availability will deteriorate rapidly. The best estimates indicate that India’s 

water demand will exceed supply by a factor of two by 2030, with severe water scarcity on 

the horizon for millions. 

One of the key challenges driving this water crisis is the lack of water data. Data systems 

related to water in the country are limited in their coverage, robustness, and efficiency. To 

solve a problem effectively, a country must understand challenges scientifically and 

practically. Data issues directly impact policy formulation, increase problem in infrastructure 

maintenance, promote sub-optimal user behaviour and limit research and innovation. From 

the year 2000 onwards, the government has taken several steps to move the country further 

along the path of effective water governance. 

 

Table1: Water Policy Timeline In India (not Exhaustive) 

Year Policy by Government 

2001 “Right to Water” recognised. Supreme Court recognises ‘Right to 



Water’ as part of ‘Right to Life’ 

2011 National Water Policy Revamped. Policy Focus shifts from treating 

water as an economic good for effective use. 

2013 National river linking revitalised. Government allocates funds to 

prepare detailed project reports. 

2014 Ministry of Water Resources, River Development and Ganga 

Rejuvenation Established. Several functions consolidated under central 

ministry of water resources.  

2014 Deen Dayal Upadhyay Gram Jyoti Yojana. Government begins 

separating electricity feeders for agriculture, reducing incentive for 

excess irrigation. 

2015 Pradhan Mantri Krishi Sinchaye Yojana. Government expands efforts to 

make irrigation efficient by focussing on nicro irrigation. 

2016 Model Groundwater Bill Framed. Govt. publishes initial bill asserting 

state control over groundwater extraction.  

2017. India Israel water partnership formalised. Government signs MoU to 

leverage Israel’s expertise for a national campaign for Water 

Conservation in India. 

Source: Page no. 30, Central Water Management Index 2019. 

 

Global events like the case of Cape Town in South Africa have shown the acute problem of 

water scarcity where the city hovers around “Day Zero” where the city runs out of water and 

has caused water rationing and has caused civil strife in the city. This has highlighted the risk 

and challenges that lie ahead for many Indian cities. Including Bangaluru4. Such crisis, 

combined with global examples of countries managing water effectively in a long term 

sustainable manner, such as that of Israel have pushed the government to effective water 

management and increasing the sector to be accorded a high priority in national policy 

agenda. 

Building on this policy push, NITI Aayog established a Composite Water Management Index 

(CWMI) for the country. The Index established a national platform in the public domain 

which provides information on key water indicators across states. This platform helps in 

monitoring performance, improving transparency and encouraging competition, thereby 

boosting the country’s water achievements by fostering the spirit of “competitive and co-

operative federalism”. 

 

Objectives, Scope and Structure of the Index: 

The index comprises of nine themes with weights attached to each theme. They help in 

covering the groundwater and surface water restoration, major and medium irrigation, 

watershed development, participatory irrigation management, on-farm water use, rural and 



urban water supply, and policy and governance. Each theme is subdivided into further 

indicators (28 exactly). 

  

Table 2: Indicator themes and weights. 

No. Themes Weights 

1 Source augmentation and restoration of Water bodies 5 

2 Source Augmentation 15 

3 Major and Medium irrigation-Supply side Management 15 

4 Watershed Development-Supply Side management 15 

5 Participatory irrigation practices-Demand Side Management 10 

6 Sustainable on-farm water use practices-Demand side management 10 

7 Rural Drinking water 10 

8 Urban water supply and sanitation 10 

9 Policy and governance 15 

Total 100 

Source: Page 33, Comprehensive water management Index. 

 

The details of themes and data can be dealt with, in depth, by going through the original 

report.Indicators were categorised into positive and negative indicators. An indicator for 

which high values indicated a good result, were termed as positive indicators. Similarly, the 

ones for which lower values indicated a good result, were termed as negative indicators. For 

each of the positive and negative indicators a scaled value is calculated. 

For Positive Indicators, the scaled values are calculated using the formula: 

 

After scaling, the values were distributed between 0 and 1, with the best performing states at 

1 and the worst performing states at 0. 

 

In case of Union Territories, which are only Delhi and Puducherry, the following 

methodology has been applied. 

 

Similarly, for the negative indicators, the scaled values were calculated as follows: 

 

After scaling, values were distributed between 0 and 1, with the best performing state at 1 and 

the worst performing state at 0., with the best performing states at 1 and the worst performing 

states at 0. In the case of UTs, the UTs with lowest figures have been given full score.  

 

Index Calculations 



After scaling, based on weights of each indicators, a Composite Index was calculated for FY 

15-16, FY 16-17, and FY 19-18 for each state, using the following formula: 

 

To arrive at the weights of the indicators, the weight of a theme was equally divided amongst 

its constituent indicators. The calculation of the scores for the three years enabled the 

tracking and comparison of state level performance over time. 

 

Key Findings: 

The states and UTs have been scored on the index which comprises nine themes, and a total 

of 28 indicators across those themes, and have been divided into three categories: non-

Himalayan states, Noth-Eastern and Himalayan States, and Union territories. The five broad 

observations we observe are: 

 

1) A majority of the states are demonstrating progress on the Water Index.  

Promisingly, approximately 80% of the states (19 out of 24) have shown improvements 

on their water management scores over the last three years. 13 Non-Himalayan states and 

6 North-Eastern and Himalayan states improved their water management scores between 

FY 15-16 and FY 17-18. 

Figure 2: Changes in the State Level Performance over time-non-Himalayan states and North 

Eastern and Himalayan States. 

 
Source: Composite water Resource Management Report by NITI Aayog, Pg. 57, 

http://social.niti.gov.in/uploads/sample/water_index_report2.pdf 



10 states across these categories showed improvement greater than 5 points. The average 

change in scores across states was +5.2 points during this period. North-Eastern and 

Himalayan states displayed stronger improvement, with +6.2 points being the average 

change, higher than the +4.8 points observed in the case of non-Himalayan states. Haryana 

reported the maximum progress (of ~26 points) across three years, driven in large part by 

higher scores on four themes—restoration of water bodies, watershed development, onfarm 

water use, and policy and governance. Goa, Uttarakhand, Himachal Pradesh, and Assam are 

four more states displaying improvement greater than 10 points during the three-year period 

(Figure 5: Change in state-level performance over time—non-Himalayan states and North-

Eastern and Himalayan states). On the other end, 5 states reported a decline in performance 

during the three-year period. This includes 4 non-Himalayan states and 1 North-Eastern and 

Himalayan state. Odisha reported the largest decline of 7.27 points, followed by Tripura 

which reported a decline of 4.27 points. 

2) High performing states continue to lead on the index. 

High performing states retained their top spots in Index rankings, and the ranks of the other 

states largely remained the same as well.  

Figure 3: 

Evolution of the theme average scores over the years. Theme wise median score (FY 15-16, 16-17, 17-18)

 
Source: Composite water Resource Management Report by NITI Aayog, 

Pg.60,http://social.niti.gov.in/uploads/sample/water_index_report2.pdf 



 

Gujarat retained the top position for the third consecutive year with 75 points and is closely 

followed by Andhra Pradesh with 74 points. Himachal Pradesh regained its top spot amongst 

North-Eastern and Himalayan states with 67 points, after slipping to the second position in 

FY 16-17. In middle- and low-performing states, ranks have remained largely the same as 

well and change was limited to 2 positions in most cases. Only 5 states—Haryana, Goa, 

Odisha, Chhattisgarh, and Maharashtra—displayed a change beyond 2 positions in their ranks 

between FY 15-16 and FY 17-18. While Haryana and Goa displayed a notable improvement 

of 9 and 6 positions, respectively, Odisha, Chhattisgarh, and Maharashtra’s ranks declined by 

5, 5, and 4 positions, respectively. The fall in ranks can be explained by a lack of 

improvement (resulting in relatively lower scores as score of other states improved) or even a 

decline amongst states across themes. 

3) Improvement overall is piecemeal 

Improvement demonstrated by states and UTs is not consistent across themes, and the 

average state performance declined on four themes.While states and UTs demonstrated 

notable improvement on Policy and Governance and Source augmentation (Groundwater) 

themes, reflected in the 2.39-point and 1.06-point increase in respective median scores 

between FY 15-16 and FY 17-18, the median score of four themes declined during this 

period. These include Source augmentation and restoration of water bodies, Participatory 

irrigation practices, Rural drinking water, and Urban water supply and sanitation (Figure 3: 

Evolution of theme average scores over the years). The decline was highest in the case of 

rural drinking water, with the median and mean scores declining by 0.79 and 0.46 points, 

respectively. While the decline under all themes may not be considered large, it is still 

concerning given the failure of states to demonstrate progress on these themes, even as the 

water crisis is expected to get worse in the future. Conversely, data discipline is improving 

amongst states. Incidents of states not reporting data on indicators have reduced by ~70% 

compared to last year. 

 

4) Improvement is also insufficient in states where it is most required. 

 

Figure 4: 

State level performance on water resource management [The scores for ‘Non-Himalayan states’, ‘North-Eastern and 

Himalayan states’ and ‘Union Territories’ were calculated separately, by using only the range of scores in the given category in the 

calculations. Thus, scores for ‘North-Eastern and Himalayan’ states were scaled considering only the range of scores in the ‘North-

Eastern and Himalayan states’, while ‘Union Territories’ were scored through a different methodology, to account for the different 

hydrological conditions and geographical area of these states and UTs as compared to the rest of the country. This means that the 

scores of all states have been scored fairly and are, thus, comparable at even the national level across categories.] 

State Scores on CWMI, Range 0-100 (FY 17-18) 



 
Source: Composite water Resource Management Report by NITI Aayog, 

Pg.61,http://social.niti.gov.in/uploads/sample/water_index_report2.pdf 

 

Apart from Haryana, Goa, and Telangana none of the other low-performing states from FY 

15-16 have advanced beyond the 50-point mark in the last three years. 16 out of the 27 states 

and UTs assessed on the Index in FY 17-18 scored less than 50% of total achievable score, 

and remained in the lowperforming category (Figure 8: State-level performance on water 

resource management). These include 7 (out of 17) non-Himalayan states, 7 (out of 8) North-

Eastern and Himalayan states, and both the UTs assessed on the Index. The average 

improvement amongst the low-performing states stands at 3.1 points, lower than 5.2-point 

average improvement observed across states in the last three years. Haryana, Goa, and 

Telangana are the only three low-performing states from FY 15-16 and FY 16-17 that crossed 

the 50-point threshold in the reference year. Bottom-performing states from FY 15-16 such as 

Jharkhand, Uttar Pradesh, Odisha, Bihar, Nagaland, and Meghalaya still scored less than 40 

points on the Index. Delhi, assessed on the Index for the first time this year, scores lowest 

with 20 points. This is alarming considering Delhi’s position as the country’s capital territory, 

and its population of ~2 crore people whose water, arguably, is being poorly managed. The 

presence of majority of states in the low-performing category is reflected in Index averages. 

The median score continues to stand below the 50-point mark, at 47.19 points, a 2-point 

increase compared to the base year. Given the severity of the water crisis in India, this modest 

improvement falls short of what is required to address the challenges that lie ahead of us. 

 

5) Worryingly, these low performing states bear the largest burden of national 

population and economic production. 

The 16 low-performing states collectively account for ~48% of the population, ~40% of 

agricultural produce, and ~35% of economic output5 for India.6 4 large non-Himalayan states 



in this category alone—Uttar Pradesh, Rajasthan, Odisha, and Bihar—make up ~35% of 

India’s population, and produce ~35% of its agricultural output. Further, Uttar Pradesh, 

Rajasthan, Kerala, and Delhi, 4 of the top 10 contributors to India’s economic output,7 have 

scores ranging from 20 points to 47 points on the Index. Looking beyond the 50-point 

threshold, none of the top 10 agricultural producers in India,8 exceptGujarat and Madhya 

Pradesh, score more than 60 points on the CWMI. This is concerning given that assessment 

on almost half of the index scores is directly linked to water management in agriculture. Lack 

of improvement in water management in all these states can have a national-level impact, 

given their substantial contribution towards India’s food production and economic output, 

apart from being home to substantial proportion of the country’s population. This could also 

result in significant risks for India’s social stability, economic growth, and food security if the 

situation remains unchanged. Severe water shortages in these states can even destabilize 

society and politics at the national and regional levels. 

 

Conclusion 

India can tackle its water crisis only if all of its regions cooperate and coordinate their 

response to the challenges their citizens are facing. The results of this year’s exercise reveal 

an overall improvement in state performance, but severe disparities remain between states, 

and across themes, which must be bridged. States that are performing well have a 

responsibility and are well placed to become torchbearers of good water management for 

other regions in the country. Low-performing states need to give substantially greater 

attention to their water management practices, given that these regions account for a 

considerable share of the country’s population and agricultural production. Improved 

knowledge-sharing amongst states can enable them to learn from each other and solidify their 

water management practices further. In addition to the water metric related analysis and 

commentary, this report also shares examples of progressive water management by leading 

states, from which others can seek inspiration. Such practices can be leveraged by states to 

enhance their performance on the Index and improve their overall water management. States 

should actively seek out guidance and solutions from one another and encourage diffusion of 

knowledge (including through exchange programmes of scientists and administrators) across 

borders. 
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