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FOREWORD 

 

During the financial year, the challenging times, due to pandemic situation, ACIWRM 

had to make several adjustments - both operational and programmatic - project planning, 

staff management, office logistics and how best the realistic results across the various 

activities could be steered through. ACIWRM’s partnership approach, redefining the training 

structure and leveraging online stakeholder consultation processes have evolved to suit to 

the new requirements. 

ACIWRM continued the development of decision support system modules in 

upgrading the  Karnataka Water Resources Information System (KWRIS) along with news user 

interface, etc. Significant progress was achieved in terms of elaborate river basin profiling of 

Ghataprabha (K3) river basin. Given the uncertainties of the pandemic, the training was held 

using different means of interaction - virtually, hybrid or in smaller in-person batches. 

ACIWRM’s continuous engagement with the Indian Institute of Science (IISc) resulted 

in meaningful partnership aimed at further building the capacity of our engineers. I am happy 

to share with you that, IISc agreed to admit ten WRD engineers, every year, under sponsored 

category, for an M.Tech. course in Civil Engineering with Water Resources specialization 

starting from academic year 2021-22. 

I acknowledge the support of Asian Development Bank, the UNESCO-IHE Institute for 

Water, The Netherlands, National Institute for Water & Atmospheric Sciences, New Zealand, 

National Water Mission, NERIWALM, Indian Institute of Science, Visvesvaraya Technological 

University, Spatial Thoughts, Nigam’s – KNNL, KBJNL, CNNL and VJNL of WRD, the various line 

departments and their agencies, partners for their continued support. 

 
 

Warm regards, 

 

 
 

Rakesh Singh 

Additional Chief Secretary to Government,  

Water Resources Department 

& Director General, ACIWRM,  

Government of Karnataka 
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PREFACE 

This financial year has thrown up the frontiers of challenges in the water sector to the unseen levels 

in the form of responses offered by the society and governments to the COVID-19 pandemic. The 

COVID-19 pandemic recalls the vital importance of achieving Sustainable Development Goal (SDG) 6: 

Ensure availability and sustainable management of water and sanitation for all. The pandemic is very 

closely related to water and IWRM as part of SDG-6 has become even more highly relevant. 

Ensuring sustainable access to safe water and sanitation, achieving sustainable water resources 

management, and preventing or reducing pollution, to ensure water quality, scarcity and flooding 

events are key global challenges of the twenty-first century.  

Water is also essential for agricultural production and food security. It is the lifeblood of ecosystems, 

including forests, lakes and wetlands, on which our present and future food and nutritional security 

depend on. Yet, our freshwater resources are dwindling at an alarming rate. Agriculture accounts for 

70 to 90 percent of freshwater withdrawals and water demands from other sectors is growing. That is 

why sustainable water resource management to increase water productivity in food and agriculture 

remains critical. 

The Food and Agriculture Organization of the United Nations (FAO) promotes a multi-sectoral 

approach to integrated water resources management under the One Water One Health concept of 

water, reflected in SDG6. This approach recognizes that decisions regarding land and water use have 

real implications for health. FAO’s One Water One Health concept provides an integrated water 

resources management approach that embraces the value of water in all its forms and recognizes the 

intrinsic role of water in protecting human, animal and ecosystem health. We need to rethink our 

relationship with nature and view water and the use we make of it with new eyes. 

With well-documented evidence of growing pressures on water supplies and overuse of existing 

surface water and groundwater resources, coupled with the ever-present threat of zoonotic diseases 

as demonstrated by the ongoing COVID-19 global pandemic, alternatives are clearly needed. 

These new challenges clearly indicate that the monitoring and assessing the water resources regularly 

with clear indicators is the key for good water resources management and IWRM must be made part 

of the One Health integrated multi-sectoral approach with special focus on the emerging water quality 

challenges and creating the healthier ecosystems. 

ACIWRM’s activities are well aligned to address these emerging challenges and the Karnataka Water 

Resources Information System (KWRIS) and the River Basin Plans for various sub-basins in the State, 

focus on water quality assessment and enhancement are the solid foundation for sustainable 

management of water resources.  

To assess the outlook of water security in the State, for the first time, the Karnataka Water 

Development Outlook (KWDO) was computed using a set of various datasets covering all the aspects 

of water sector, applying the Asian Water Development Outlook (AWDO) methodology . 

ACIWRM’s resilience to the pandemic has renewed our commitment to deliver the intended outputs. 

Dr P. Somasekhar Rao 
Director (T) 
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INSIGHTS 

It is my pleasure to present the Annual Report for 2020-21. This year marked significant 

progress on multiple fronts. ACIWRM continued to set high standards in working towards its 

vision through collaboration and coordination at different levels. 

At ACIWRM, we remain committed to advancing IWRM in the State. The competing water 

needs continue to rise in Karnataka and water resources have been experiencing intense and 

sustained pressure demand from a range of development and irrigation activities. While this 

has spurred the basins’ economic growth, it has also led to implications on the environment. 

By integrating IWRM practices in agricultural planning processes and land and water-use 

issues, we have been able to identify and provide technical support and promote sustainable 

innovations in the area of irrigated agriculture while preserving important ecosystems. Our 

basin development plans ensure the integration of basin perspectives in water governance 

and various water related policies. 

So, clearly, there are encouraging signs and opportunities alongside the towering social and 

environmental challenges. We are looking at a plethora of new activities that will drive impact 

over the coming years.  

As we move deeper into times of global environmental change, it’s evident that more 

integrated approaches to water management, growth and development will become part of 

the solution. At ACIWRM, we hope to remain at the forefront of providing state-of-the-art 

policy-relevant knowledge towards these solutions. 

I would also like to acknowledge our strong partnerships and ACIWRM colleagues who are 

central to how the organization works for impact and change. 

Warm regards, 

 

S.B. Siddagangappa 

Registrar & Engineer-In-Chief,  

ACIWRM  

Water Resources Department 

Government of Karnataka 
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1. Background 

i. About ACIWRM 

The Government of Karnataka established Advanced Centre for Integrated Water Resources 

Management (ACIWRM the first of its kind institution in India. The rationale for this initiative was to 

create an enabling environment for the GOK to pursue its objective of moving towards achieving 

water and food security. The Integrated Water Resources Management (IWRM) framework provides 

the opportunity to integrate the land and water-related management aspects at the Sub-basin and 

River Basin levels. 

The ACIWRM will act as a think tank to the Water Resources Department (WRD) and will 

engage in policy analysis, research, planning, capacity building and develop the knowledge base for 

gearing up the department to its vision of 2030. The ACIWRM will work with the various departments     

of Government of Karnataka, and agencies of WRD, such as Nigams, WRDO, CADA, KERS & WALMI 

and Ministry of Jal Shakti, Government of India and its agencies viz., Central Water Commission, 

Central Groundwater Board, National Water Mission etc., civil society organizations, the private 

sector, farmers and Water User Cooperative Societies (WUCS), and other organizations to produce 

integrated advice to the WRD for managing the State’s water resources. 

The vision of the ACIWRM is: “Scientific and Sustainable management of water resources to 

get the maximum water, food and energy security by balancing the demands of various sectors and 

to ensure harmonious sharing and utilization of resources by mutual understanding and coordination 

of various stakeholders”. 

The ACIWRM mission is: 

1. To be a global Centre of Excellence in enabling adoption of the principles of the Integrated 

Water Resources Management (IWRM). 

2. To facilitate the exchange of expertise, knowledge and experience in adoption of IWRM 

principles and to drive IWRM as a process. 

3. To provide a platform for enabling partnerships of various stakeholders and interested 

agencies in   IWRM to carry out policy analysis, action research, capacity building and 

networking. 

Objectives: 

• To bring the principles of the Integrated Water Resources Management into the water 

resources sector in Karnataka and to apply them as practical tools 

• To bring about a joint and synergistic working approach of departments, sectors and civil 

society with coherence in thinking, strategies and approaches. 

• To integrate the management of surface water, groundwater, rainwater, waste/ recycled 

water; water quality and quantity for long-term sustainability 

• To study and facilitate up-to-date institutional frameworks with clear responsibilities for 

policy, resource management, service delivery of water and user engagement 

• To build knowledge and information systems and apply a scientific and evidence-based 

approach to the management of resources 
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• Reform the state’s water resources management approach from that of development and 

construction to one centered on management, performance and service delivery 

• To bring about improvement in the management of water resources that will benefit the State 

economy, society, farmer livelihoods and the environment, and integrate the issues of water, 

food and energy security 

• To raise awareness and involve civil society and water users in   the   management of water 

and related resources.  ACIWRM will also work to further the National Water Resources 

Framework agenda in collaboration with national water agencies 

• To facilitate the guiding vision of the water security so that “societies can enjoy water security 

when they successfully manage their water resources and services” to: 

• Support productive economies in agriculture and industry 

• Restore healthy rivers and ecosystems 

• Satisfy household water and sanitation needs in all communities 

• Develop vibrant, live able cities and towns 

• Build resilient communities that can adapt to change 

 

Governing Body: 

The Advanced Centre, is guided by the Governing Body consisting of the Hon. Chief Minister 

as the Chair Person, Hon. Minister for Water Resources as the Co-Chair Person, Hon. Chief Secretary 

to Government, Additional Chief Secretary & Development Commissioner and others  as members. 

Additional Chief Secretary, Water Resources Department who will also be the Ex-Officio Director 

General of The Advanced Centre will be the Member Secretary. 

 

Executive Committee: 

The Executive Committee consists of the Hon. Chief Secretary to Government of Karnataka as 

the Chair Person, and Principal Secretaries/ Secretaries of various departments dealing with water as 

members. Additional Chief Secretary, Water Resources Department who will also be the Ex-officio 

Director General of The Advanced Centre will be the Member Secretary.  

The overall Policy advice and guidance of all the affairs of the Advanced Centre, are provided 

by its Executive Committee constituted under Rule 8 of the Rules and Regulations of the society. 

 

Management Committee: 

The management committee consists of Additional Chief Secretary, Water Resources 

Department as the Chairman for day-to-day management of the ACIWRM. The administration and 

management of all the day to day affairs of The Advanced Centre, are conducted by its Management 

Committee constituted under rule 12 of the Rules and Regulations of the society. 
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ii. About KISWRMIP 

 The Government of India (GOI), Government of Karnataka (GOK) and Asian Development Bank 

(ADB) have agreed to implement the Karnataka Integrated and Sustainable Water Resources 

Management Investment Program (KISWRMIP).    

 The concept underlying the KISWRMIP is shown in the following diagram.  While the major 

program investment is in modernization of irrigation infrastructure, the greatest return to cost is by 

establishing an effective ACIWRM. This will result in strong and sustainable water resources 

management including, aware and involved communities; allocation and sharing of water between 

users and uses; water moving to high value uses over time; droughts, floods and climate change that 

are managed proactively; Nigams that move from basically construction agencies to water service 

providers focused on operations and maintenance and with a service orientation; and conservation of 

the water environment.  

 

Figure 1:  KISWRMIP Framework 

Scope of KISWRMIP Project 1   

 Key aspects of the KISWRMIP are specified in the Program’s Facility Administration Manual 

(FAM, August 2014) as follows; 

Impact and Outcome 

 The impact of KISWRMIP is improved sustainable water security in selected river basins in 

Karnataka. The expected outcome will be IWRM successfully implemented in selected river basins in 

Karnataka.  
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Project 2 (Tranche-2) of KISWRMIP comprises of three outputs: 

a) Output-1: Provision of support and capacity development to strengthen state and basin 

institutions for IWRM, including 

(i)  Preparing Middle Krishna Basin plan (for sub basins K2, K3 and K4); 

(ii) Expanding the Karnataka Water Resources Information System; 

(iii) Further strengthening Water Resources Department staff with IWRM training; 

b) Output-2: Modernization of Irrigation System infrastructure and Management 

(i) Modernizing the Vijayanagar Channels including repairing anicuts and intake 

structures and about 442 kms of main, distributary and minor canals; 

(ii) Establishing and strengthening WUCS; and 

(iii) Providing farmers with extension services to improve on-farm water management 

and crop production, and developing and asset database and management plan, and 

c) Output-3: Operationalization of program management systems to provide support for 

procurement, coordination, safeguards, monitoring and reporting, a preparation of the 

subsequent project under the investment program.  

 

The project is expected to be completed by 31 March 2024. 

ACIWRM is responsible for Output-1 of the project. KNNL is responsible for Outputs-2 & 3. 

• Dates of Approval, Signing, and Effectiveness of ADB loan; 

The multi-tranche financing facility (MFF) for the Karnataka Integrated and Sustainable 

Water Resources Management Investment Program (KISWRMIP) was approved by ADB on 

25 September 2014 and the periodic financing request (PFR) for Project 2 is approved by 

ADB on 4 October 2019. 

The loan agreement was signed on 18 November 2019 and the loan effective date is 24 

January 2020. 

 

iii. About SSAPCC for Water Sector 

  

The Government of India through the Ministry of Water Resources launched the National Water 

Mission (NWM) as part of the larger National Action Plan for Climate Change (NAPCC) to address the 

issues faced by the water sector. Government of India recognized that the water resources situation, 

its development, management and availability vary considerably from State to State. Many of the 

identified strategies/actions to achieve the goals of the National Water Mission (NWM) are required 

to be taken by the State Governments/Union Territories. In this context, it is highly desirable to 

develop State Specific Action Plans for Water Sector aligned with the State Action Plan on Climate 

Change formulated by the States under NAPCC which give the holistic roadmap to achieve the desired 

goals. 

 

In this context, National Water Mission Requested States to prepare the SSAPCC for Water Sector. 

The broad scope of work is:  
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➢ Preparation of Status Report on Water Resources Development and Management:  

i. Data in respect of water resources shall be collected/ compiled. The Status Report shall draw 

relevant latest information of the State Ministries/Departments/Agencies and Central 

Ministries/Departments/ Agencies. Primary data collection is not expected, however, if it 

becomes necessary to achieve the objective then may be collected. The source of information 

should be mentioned in the Status Report and where possible should be appended with the 

Report. All the maps being used in the reports may be converted in GIS format and put-on Water 

Resources Information System (WRIS). The geo-spatial data may also be put in WRIS. The 

various data being collected for preparation of reports may be converted in to useful 

table/figures for easy understanding and inference.  

ii. Status report shall include assessment of gap in potential created and utilization of water 

resources in domestic, irrigation and other sectors including recycle and reuse of water.  

iii. Organizing State level workshops for dissemination of draft of the status report in order to 

obtain feedback about its correctness and completeness. Accordingly, relevant Government 

Officials, NGOs, other stakeholders should be invited to the workshop. National Water Mission 

and its goals should also be disseminated during the workshops. Status report shall be finalized 

incorporating the suggestions/ observation in the workshop. 

 

➢ Preparation of interim report  

i. Assessment of impact of climate change  

   Assessment / study of impact of climate change on the Water resources sector in the 

state/basin shall be made for the next 30 years from year 2015. The Interim Report would 

include the latest available scenarios of impacts of Climate Change on State’s water resources 

and how that may further affect the water resources services for various uses.  

ii. Evolution of set of alternative interventions  

Evolution of a set of alternative interventions required to address each of 

issues/concerns identified in the Status Report in consultation with appropriate 

Central/State/UT Government Institutions, Local Government Bodies 

(Corporations/Municipalities/Panchayati Raj Institutions).  

iii. Organize sessions in the state for Policy makers for sensitization.  

The policy makers and senior officers in the state should be sensitized to the challenges of 

climate change specific to water resources sector. State level meetings and discussion sessions 

need to be organized and the details of the status report and the modeling scenarios shared. 

➢ Preparation of State Specific Action Plans  

i. Preparation of State Specific Action Plans which shall be built on the interim report and 

suggestions/comments received during the interim level workshops with appropriate roles of 

Central/State agencies, fund requirement and possible sources of funding.  

ii. The final draft of the State Specific Action Plans should be thoroughly discussed in third State 

level workshop. The invitees should include High level Officers involved in final decision making, 

planning and policy making.  

iii. The State Specific Action Plans should be finalized after suitably incorporating 

suggestions/comments received during the workshops.  
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2. KISWRMIP 

i. River Basin Management 

Increased pressures from water resources developments in the basin demand a basin 

perspective of the state’s water resources development plans and their cumulative impacts. At 

ACIWRM there’s a key focus on overall river basin management and assessment of basin-wide 

development scenarios aimed at sustainable IWRM-based basin strategy. A slew of activities 

were undertaken during FY 2020-21 towards this. 

River Basin Profiling of Middle Krishna (K2), Ghataprabha (K3) and Malaprabha (K4) 

As part of the river basin profiling of the Krishna river basin including Middle Krishna 

(K2), Ghataprabha (K3) and Malaprabha (K4) priority activities of data collection, data gap filling 

and analysis were performed. A template was developed to offer a holistic view of the current 

status of each of the sub-basins through situation assessment (yields and needs). 

The following activities were undertaken during 2020-21: 

• Extensive literature review to understand river sub-basin profile and its importance in water 

resource management was performed by referring to existing river basin planning studies on 

national and international river basins. 

• Data sets pertaining to the socio-economic development of the river sub-basins such as 

political and administrative boundaries, demographic data, gender ratio, industries and 

employment, agriculture and allied sectors was analysed and reported. 

• The geographic and topographic analysis such as sub-basin terrain, land use and land cover, 

soil information, watershed and drainage network, agro-climatic zones and seismicity of the 

study areas was conducted. 

• Analysis of the hydro-meteorological set of data such as rain-gauge, stream gauges, surface 

and groundwater quality monitoring station, and reservoir sediment analysis was performed 

and reported.  

• The assessment of surface water and groundwater availability was hydrologically analysed 

and reported. 

• The existing surface water quality was analysed and reported using the set of water quality 

data available from Karnataka State Pollution Control Board and literature studies. 

•  The assessment of consumptive use such as drinking and domestic, industrial, and thermal 

use was analysed. The non-consumptive use such as hydro-power, fisheries, navigation and 

recreational works was also analysed and reported. 

• Assessment of flood and drought at sub-basin scale was performed, analysed and reported. 

• The impact of climate change on hydrological parameters such as rainfall, stream flow and 

temperature were analysed and reported. 

• The current institutional arrangements and governance practices were analysed and 

reported. 
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 Figure 2 :  Hydrologically defined map for Ghataprabha river sub-basin 

 

 

Figure 3:  Hydrologically defined map for middle-Krishna river sub-basin 

file:///C:/Users/ACIWRML16/Desktop/Annual%20Report%20FY2020-21/Final_Annual_Report_2020-21.docx
file:///C:/Users/ACIWRML16/Desktop/Annual%20Report%20FY2020-21/Final_Annual_Report_2020-21.docx
file:///C:/Users/ACIWRML16/Desktop/Annual%20Report%20FY2020-21/Final_Annual_Report_2020-21.docx
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Figure 4:  Hydrologically defined map for Malaprabha river sub-basin 
 

ii. River Basin Plan Implementation for Tungabhadra (K8) and Vedavati (K9) Sub-basins  

The proposal towards the implementation of the basin plans for Tungabhadra (K8) and 

Vedavati (K9) was prepared with extensive consultation with the various departments and the 

agencies. The proposal broadly covers the list of activities to support the implementation action plan 

for each of the Key Results Area (KRA’s).  Priority areas mentioned in the proposal include critical 

watersheds, water quality and over-exploited groundwater areas. The proposal is presently under 

review post which it will be submitted for approval by the Government 

Additionally, a checklist has also been prepared for each of the Key Result Areas (KRAs) to help 

understand and promote coordination between the ACIWRM and lead agency departments towards 

implementation and monitoring of the river basin plan.  
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Figure 5:   An introductory training on Hydraulic and Hydrological modelling using InfoWorks 
ICM being conducted for the ACIWRM staff 

 

iii. River Basin Modelling  

                Development of river basin models for Middle Krishna (K2), Ghataprabha (K3) and 

Malaprabha (K4) is one of the key activities under Tranche 2 of the KISWRMIP project. The data 

required for the eSource modelling has was collected and analysed along with data collection for river 

sub-basin profiles. The river basin models are being developed using e-source Water Resource 

Planning platform.  

           The batch of trained eSource modelers (Assistant Engineers) at ACIWRM have been extensively 

involved in developing the sub-basin baseline models for the three priority sub-basins. The team is 

also engaged in capacity building within ACIWRM in eSource modelling by conducting periodical 

training and hands-on workshops. The hydrological models have been built and calibrated. The water 

resource planning model is under progress for three sub-basins. Going forward, the input data 

required for modelling such as temporal and spatial data, sectoral demands from competing sectors, 

allocation and sub-basin yields will be identified and used for testing the future scenarios. 

iv. Karnataka Water Resources Information System (KWRIS) 

           The Karnataka Water Resources Information System (KWRIS) is a single window portal 

on Data and information of Karnataka’s water resources. The core of the KWRIS is a Data warehouse 

and GIS framework that supports search, access, visualization, analyses and data sharing for all 

stakeholders and users. KWRIS is designed to serve the purpose of monitoring, planning, development 

and assessment of Integrated Water Resources management (IWRM) in the state.  
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One of the key focus of KWRIS is to create a geospatial inventory of river basins and sub-basins 

which significantly feeds into and supports the Karnataka Integrated and Sustainable Water Resources 

Management Investment Program (KISWRIMP) outputs. Going forward the capacity of KWRIS will 

evolve and expand, enabling faster access and more comprehensive data, decision support modules, 

reports and forecasts.   

Development of KWRIS Decision Support System Modules 

A two-day online technical meeting was held between ACIWRM technical team and the 

software development team to discuss the working methodology and a workplan for the 

proposed Decision Support System modules. During the reporting year the following modules 

were developed and will be released after the security audit. 

1. News Module 

The News module has been developed both as a mobile and Web application. The 

objective of this module is to serve as a mobile communication tool to share various 

departmental activities and best practices from the field with multiple audience. It will also 

serve as a platform to interact with various experts/officers and will also enable the 

stakeholders to post their queries pertaining to different programs and have them addressed 

in a right manner.  The app screen captures are given below: 
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Figure 6:  KWRIS mobile app front interface for news app 
 
 

                                 
 

Figure 7:  New mobile app with test news items 
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2. Survey Application  

A generic tool to create a data collection form for any survey to be undertaken has been 

developed. The tool can be used as a mobile application to collect the data in the field. The 

survey application allows seamless transfer of the questionnaire from the web application to 

multiple users through the mobile app. Similarly, both online and offline data collected can be 

synced with the KWRIS database for further analysis.  The Figure 8 and 9 below shows some 

of the user interfaces. 

                                           

                       
 

 
Figure 8:  KWRIS survey app front interface for starting a survey and synchronizing to database 

 

 

 
                

Figure 9:  KWRIS survey app with some survey questions that are customizable 
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3. FES CLART Module 

A non-financial MoU was signed with Foundation for Ecological Security (FES) on February 19, 

2020 to collaborate with ACIWRM towards providing data analysis, assessment, development and 

management of water resources in the catchment areas. The main scope of the work is to leverage 

the technical knowledge of FES to analyse State specific data sets for water conservation and 

management. An important outcome of the MoU is the integration of Composite Landscape 

Assessment and Restoration Tool (CLART) in KWRIS. All requirements for the FES CLART application to 

be integrated into KWRIS was completed. The application pages will be hosted at the State Data Centre 

post the security audit. The methodology for creating the MBTiles layers will be shared with ACIWRM. 

The Rural Development and Panchayat Raj (RDPR) department has also entered into a MoU with FES 

CLART for identifying sites for water bearing structures to be taken up under the MGNREGA works. 

The KWRIS CLART will facilitate the monitoring of the progress made by the RDPR department on 

implementing water resources structures. Figure 10 and 11 shows the dashboard of the application. 

 
                                                      

Figure 10:  KWRIS CLART dashboard with test data 

 

 
 

Figure 11:  KWRIS CLART page with test requests for structures from mobile app identification 
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4. Ground Water Module 

An online meeting was held on July 17, 2020 with the Ground Water Department (GWD) 

officials to present the demonstration of the desktop version of the Ground Water Resource Analysis 

and Storage Program (GRASP) and to understand the requirements of GWD vis-à-vis KWRIS.  The 

GRASP desktop version features have already been integrated into KWRIS. The GWD official 

requirements will be incorporated once received. Based on the data availability, the user testing of 

this module will be conducted. Figure 12 and 13 shows the GRASP menus and graphs in KWRIS portal.  

 
 

Figure 12: GRASP menus 

 

 

 
Figure 13 : GRASP hydrograph plots 

 

 

5. Surface Water Reservoir Information System 

a. Cauvery Water Management Authority (CWMA) and Cauvery Water Regulation Committee   

(CWRC) Report Generation 

The Cauvery Neeravari Nigam Limited (CNNL) had requested ACIWRM to furnish data 

analysis for reservoir data (current and previous year) along with the normal flows (previous 

30 years) as per the mutually agreed format during the meeting with CWMA and CWRC.  The 

input data that is routinely collected by Inter State Water (ISW) and made available to 

different agencies includes: a) Reservoir level b) Corresponding gross capacity c) Outflow d) 

Withdrawal e) Inflow f) Evaporation losses g) Other abstractions like drinking waters, lifts etc.  
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ISW also computes gross capacities, live above Minimum Draw Down Level (MDDL), live 

above Sill, cumulative inflows, outflows, withdrawals for the year and percentage of gross 

storage to the maximum storage.  ACIWRM Engineers and experts together with the software 

team expedited a software tool to aid the analysis of the Cauvery basin reservoirs with online 

tables and graphs. The tool can be used to generate reports in future with minimal manual 

interventions.  

 

 

  

b. KWRIS Reservoir Level Monitoring System 

The Inter State Water (ISW) had come up with a requirement to develop a mobile app and 

a web application to receive daily reservoirs (Major) of both Cauvery and Krishna basins. The 

Reservoir Level Monitoring and Reporting System is being developed with inputs from ISW 

officials. The system will consolidate data of major Cauvery and Krishna Basin reservoirs and 

use it for daily reporting to all stakeholders. The system will have a web application and a 

mobile application. It will offer three levels of access: Field Reservoir Operator/Engineer for 

submission of the daily data, Division Office – for approval of the submitted data and ISW 

Officers for the final update and report generation. The pilot system was developed and put 

to test by the officers assigned by ISW office. The live data will be entered from June 1, 2021.  

The User Interface of the KWRIS mobile app was also changed in line with the overall 

KWRIS web application. Screenshots of the new UI are given below: 

 
 

Figure 14: Mobile app welcome and sign-in page 
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Figure 15: Design for reservoir levels and canal withdrawals 

 

 

  
Figure 16: Reservoir level monitoring app interface 
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c. Catchment Delineation and Yield Estimate Module 

In the module on catchment delineation and yield estimation, the map interface to 

explore K8-K9 sub-basin and its watersheds has been developed. For catchment delineation, 

Google Earth Engine has been used. So far, the delineation has been successful up to the sub-basin 

levels. In the upcoming updates the module will be refined to enable delineation at the watershed 

levels. Additionally, the yield estimation has also been attempted using two methods – 1. Strange’s 

Table Method and 2. SCS-Curve Number Method. The rainfall data from 2010-2019 is being used 

for estimating the yield. Subsequently the data will be refined to estimate the yield for last year, 

last 10 years and last 30 years.  

 

 
Figure 17:  Map interface to explore K8-K9 watersheds 

 

 
 

Figure 18:  Google Earth Engine implementation of catchment delineation 
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6. Central Dashboard 

 

Revised and new user interfaces for the Rainfall, Reservoir and Groundwater were 

designed and adopted for data display and visualization. To consolidate this with the landing 

page and other central dashboard user interfaces, an intensive internal workshop - day long 

session was organized from March 23 to 26. The UI / designer and developer from New Delhi 

participated in the meeting along with ACIWRM KWRIS Team – Water resources Specialist, 

Data Management Specialist and Assistant Engineers. The screens will be adopted in the next 

release version of KWRIS. In addition to new looks, the Microsoft Power Bi Q&A module like 

semantic search in plain English will be initiated. Going ahead the search functions will be 

dynamic and adoptive with the user needs.  

The following user interfaces were designed in these sessions. 
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Figure 19:  Landing page new interface 

 

  

 
Figure 20: Rainfall dashboard user interface 
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7. KWRIS Water Users Cooperative Societies (WUCS) Module 

 

  The Command Area Development Authority (CADA) had requested the support of 

ACIWRM in developing a WUCS management information system. In this regard a meeting was held 

with the CADA officials. The requirements were outlined in the meeting and the Microware 

developers presented a demo of the web application developed on WUCS using benchmarks set by 

the World Bank. A meeting was held with CADA Director and Administrators on February 25, 2021. 

In the meeting the existing systems at the State and Centre were presented. Also, the data that 

might be useful for the CADA report generation was presented and discussed. It was agreed during 

the meeting that a draft format for data collection will be developed and field visits will be made to 

different CADAs to understand the requirements from the field offices The WUCS module is 

currently under development 

 

8. Water Balance Module 

Water Balance/Water Budget calculations at the State, regional and other levels are required 

from time to time for water assessments. In this regard the report on State Specific Action Plan on 

Climate (SSAPC) was prepared at ACIWRM for the state level water assessment. Using this as a base, 

a pilot module was designed and developed for the Water Balance at the State level with specific 

parameters. The screenshots are given below: 

 

  
 

Figure 21:  KWRIS water balance/ water budget with state level inputs 
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Figure 22: KWRIS Water Balance / Water Budget with Tables and Charts 

 

9. Application Program Interfaces (API) module 

            The API module was initiated with limited sets of KWRIS datasets available for specific 

users. Both spatial and non-spatial data will be made available to users. The first set of links 

will be shared with QGIS training participants on a trial basis.  
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v. Capacity Building of Engineers 

Capacity building is integral to ACIWRM’s mission to achieve water security and boost the 

knowledge and skills of field level engineers towards enhanced water governance and management 

structures. At ACIWRM, capacity building is an ongoing process, incorporating regular updates based 

on stakeholder feedback, evaluation and global best practices and developments in water 

management. 

At the beginning of 2020, the global pandemic completely disrupted the `normal' way of 

working. Given the uncertainties of the pandemic, the training was held using different means of 

interactions - virtually, hybrid or in smaller in-person batches.    

    

1. IWRM Training  

 

During 2020-21 four in-person training was organized bringing together a total of 129 

participants.  

Majority of the trainees were from CNNL (56), followed by KNNL (25). V-LEAD, Mysuru 

conducted three training programs and one training program was conducted by ATREE, Bengaluru. 

For ACIWRM, inclusiveness and gender sensitivity has always been a core value and is promoted across 

all levels and activities including capacity building. The IWRM training in 2020-21 witnessed 45 percent 

participation of female engineers. In addition to external resource persons and subject matter experts, 

as many as six ACIWRM staff members participated in the training as faculty.  Gender balance in the 

IWRM training has been better during 2020-21 accounting for participation of 58 (45%) female 

engineers completing the course. The details of the training program are provided below:  

 

  

84
(65%)

45
(35%)

Category of Engineers 
trained in IWRM: 2020-21

AE JE

71
(55%)

58
(45%)

Gender participation in 
IWRM training: 2020-21

Male Female
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• After mutual consultations and approval of academic council of IISc, Bengaluru, 10 WRD 

engineers can be deputed to M.Tech course in Water Resources starting from 2021-22 academic 

year.  

 

2. M.Tech Course in Water Resources from IISc, Bengaluru for in-service Engineers of WRD  

 

   The Government of Karnataka embarked on promoting Integrated Water Resource 

Management (IWRM) in the State. The ACIWRM has since then been engaged in developing planning 

at the river basin level. ACIWRM has been collaborating with IISc in climate change studies of 

Tungabhadra River basin, short term advanced technical trainings, and also organized a few 

workshops. These initiatives have been of immense value to the state. Based on the inputs from the 

engineers participating in various technical trainings and the recommendation of ACIWRM, the GoK 

has come to the conclusion that imparting higher education to the existing engineers will strengthen 

its capabilities in addressing the integrated water resources management issues more effectively. 

This will strengthen the collaboration between IISc and ACIWRM to utilize the expertise of IISc to 

realize its vision of better management of Water Resources of the State.  

In furtherance of the above objective, a series of meetings and mutual consultations were held 

between the IISc and the ACIWRM during the reporting year. Post the approval of the Academic 

Council of IISc, ten WRD engineers can now be deputed to the coveted M.Tech course in Water 

Resources. The eligible engineers from the WRD (ten seats) can seek admission for the Master’s 

course starting from 2021-22 academic year.  

WRD has already been deputing and sponsoring the engineers for pursuing higher education. 

Partnership with IISc is a step forward in WRD’s endeavor to build the skill sets of its engineers and 

establish a range of dimension related to water resources management. 
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3. Thematic Training 

In 2020-21, the thematic training was organized online. ACIWRM facilitated an online training 

course in Basic Q-GIS by IHE, The Netherlands. As many as 24 participants from across the State 

including WRD Engineers, attended the training. Further training on Advanced Q-GIS and Google Earth 

Engine for Water Resources Management was conducted by Spatial Thoughts, Bengaluru. The details 

of different thematic training programs organized during 2020-21 are given below:  

 

 

 

 

 

vi. Strengthening Operational Hydro-meteorology  

 

Changes in hydrometeorological characteristics and risks are projected to increase under 

climate change. Hydrometeorology evaluates methods for observing, analyzing, modelling and 

forecasting processes related to energy and moisture fluxes occurring between the atmosphere and 
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the hydrosphere, which are crucial aspects for flood control, drought monitoring, water management, 

etc.  

ACIWRM has undertaken a comprehensive assessment of the Hydro-meteorological network 

in the State as part of KIWRMIP. A series of activities were undertaken by ACIWRM in FY 2020-21 to 

further strengthen the hydrology unit of WRDO. 

Optimization of Stream Gauge Network in the State 

A comprehensive survey of the existing hydrometric network of the State was conducted in 

2017 and 49 additional river gauging stations were suggested by the International Hydrology Expert. 

These locations were re-examined for the feasibility of installation of stream gauges. Amongst the 49 

stations, installation of seven stations were finalized under World bank funded National Hydrology 

Project (NHP). Under KISWRMIP, nine stations were found suitable for the installation of gauges. The 

proposal is under review and will be finalized after discussions with the concerned authorities. 

A Purpose Driven Study (PDS) on ‘Optimization of Hydrometric Network using Spatial 

Regression Approach’, was initiated during the reporting year. The study presents a methodology for 

optimization of a hydrometric network using spatial regression in generalized least square framework. 

It involves computation of redundancy information using cross-correlation matrix and identification 

of most/least influential station using Cook’s D statistics. It was proposed to apply this study on 

Tungabhadra sub basin as a pilot.  

An inventory of stream gauge station details, including site name, type, location, jurisdiction 

and period of data availability, purpose etc. were also prepared. Ongoing studies are being conducted 

on the development of rating curves for the existing stream gauging stations, and quality control of 

the data. 

Real Time Monitoring of Canal Systems and Reservoirs 

A field visit to the various projects including Gondi canal, Tungabhadra Project, Narayanpura 

Left Bank Canal and Ramthal, Marol LIS was undertaken to study the existing installations of telemetric 

canal discharge measurements. Following the visit, a detailed project proposal based on the 

Tungabhadra model and the Composite Water Management Index (CWMI) data provided by Nigams 

was drafted to arrive at the tentative cost. The Nigams (KNNL, KBJNL and CNNL) were requested to 

provide the details of their respective canal networks suitable for implementing canal telemetry. 

The following projects were suggested by KNNL for adopting the canal telemetry system:   

• Upper Tunga Project 

• Bhadra project 

• Ghataprabha Project 

• Malaprabha Project 

After thorough evaluation of the need for telemetry among various completed projects, the 

Malaprabha project was chosen for the implementation. 

During the reporting period, the relevant data pertaining to Malaprabha Canal System (MLBC, 

MRBC and NBC) was compiled. The tentative locations for installation of flowmeters based on the 

design criteria were also identified on the main canal and the distributaries. 
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A five-member team was identified and deputed to Malaprabha Project for carrying out the 

reconnaissance survey and assess the feasibility of the identified locations for installation of flow 

meters.  

 

 

 

 
Discussions with officials at distributary offtake 

 

 

Offtake of Naragund branch canal from MRBC    
Cross regulators before the sub division 

handover point 

  

Inspection at a distributary of MRBC 

The main canals - Malaprabha Left Bank Canal (MLBC), Malaprabha Right Bank Canal (MRBC) 

and Naragund Branch Canal were examined at the identified locations and the condition of the canal, 

discharge and the geographic disposition was noted. The cost estimate for providing flow monitoring 
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devices at Malaprabha canal system was calculated by adopting the rates from National Project 

Management Unit (NPMU). The NPMU is responsible for establishing and maintaining financial 

management arrangements for the National Hydrology Project (NHP). 

Accordingly, technical specifications were updated and locations re-revised to obtain an 

optimum number of measuring devices on main canal. The draft bid document was prepared as per 

the ADB’s standards. 

The number of proposed flow-measuring sensors required for Malaprabha canal system are 

mentioned in the table 1 below: 

 

No Name of the Canal system 
No of flow measuring devices  

 
Main Canal Distributaries  

1 Malaprabha Left Bank Canal      

  Transit Time 4    

  Non-Contact Ultrasonic/Radar   13  

2 Malaprabha Right Bank Canal      

  Transit Time 8    

  Non-Contact Ultrasonic/Radar   16  

3 Naragund Branch Canal      

  Transit Time 1    

  Non-Contact Ultrasonic/Radar   11  

  Total 13 40  

Table 1:Details of proposed flow measuring sensors 

 

A note on taking up Malaprabha project for canal telemetry for concurrence by the State 

Government and ADB was prepared and is under review. 

 

Initiatives to Strengthen the Hydrology Unit of WRDO, Bengaluru 

 

Generation of hydrometeorological data and services requires an integrated system including 

observation network, transmission of data, database management, processing tools, enhanced skills 

of the staff etc. in order to ensure successful operation. 

To achieve the above, the following initiatives were advanced in FY 2020-21. 

 

a. Constituting the Technical Support Group (TSG) 

 

  Regular follow up actions were taken up with WRDO for the issuance of a formal order by 

the Government of Karnataka (GoK), to formalize the functioning of the TSG and enabling the usage 

of TIDEDA software. 
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b. Data Management 

The data files containing daily rainfall data for the sub basins K1- K9 (433 Stations) were 

extracted from Surface Water Data Entry System (SWDES) and imported to TIDEDA software at 

ACIWRM.  

The data is being perused by International Hydrologist for potential gaps and trends and a 

standard document is being prepared to carry out necessary validations and analysis on data sets using 

the TIDEDA software. 

The spatial interpolation was carried out for few datasets of K3 and K4 sub basins using spatial 

homogeneity testing of rainfall (nearest neighbor analysis). The procedure was also demonstrated 

using QGIS software during a training session conducted by Mr. Ujjwal Gandhi. 

Trainings 

The TSG members enrolled in - `International Distance Learning Course on Basic Hydrologic 

Sciences for the Asian Regions’, organized by the National Water Academy (NWA), Pune in association 

with World Meteorologic Organization (WMO) and COMET programme.  from 27th July 2020 to 28 

September 2020. All the participating 21 WRD Engineers received certificates on the successful 

completion of the course. 

Hydrology Outlook 

                 The ACIWRM in partnership with the Indian Institute of Science (IISc) and UK Centre for 

Ecology and Hydrology (UKCEH), had proposed to develop the Hydrological Outlook for the 

Tungabhadra sub-basin. The Hydrological Outlook will provide an insight into future hydrological 

conditions including likely trajectories for stream flows, rain forecasts and groundwater levels on a 

monthly basis, with particular focus on the next three months. Further, it will also enable the water 

managers to foresee how the availability of water might change over the near future, thus enabling 

them to render water management and planning accordingly. 

The proposed model adopts three methods: 1) Statistical method based on persistence and 

historical outcomes 2) Probabilistic forecasts using historical rainfall available in ensemble and 3) 

Probabilistic forecasts using GloSea5 rainfall ensemble. 

In view of the above, an online workshop on ` Hydro Status and Outlook for Tungabhadra Sub 

Basin’, was organized jointly by CEH, IISc and the ACIWRM on March 05, 2021. Over 30 participants 

attended the workshop. Various modalities for practical implementation in Karnataka were discussed 

during the workshop. The current Hydrological Information Services in the Tungabhadra sub-basin was 

highlighted by Hydrology Expert, ACIWRM followed by a session on `Hydrological Outlook, UK: 

Methods, Development and Operational Requirements’, by Dr. Ali Rudd, UKCEH. Prof. P. P. Mujumdar, 

ICWaR, IISc Bangalore talked about ‘Hydrological Outlook, India: Status of Seasonal Forecasts and 

Hydrologic Modeling’.  

The workshop also featured a panel discussion on `Roadmap to Future Research and 

Operationalization of a Hydrological Status and Outlook for the Tungabhadra Basin’. During the panel 

discussion it was observed that with the variation in different agro-climatic zones due to varieties in 

Land Use and Land cover, different options of seasonal forecasting should be considered.  
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The workshop concluding with the partners agreeing to collate the data and form a core group 

to further develop the Hydrological Outlook. 

 

 

vii. Land and Water Management 

                   In the state of Karnataka, various challenges to water security exist under different agro-

climatic zones/basins and sub-basins. A comprehensive analysis is required to ensure agricultural 

water management which consumes bulk of the available water and to meet growing demand for 

water to provide food security, household water needs, industrial and other requirements. Currently 

the land, water and crop information is available with the various departments and there is a need to 

integrate information for analysis/ evaluation/ information dissemination & recommendations. 

As part of the Karnataka Integrated and Sustainable Water Resources Management 

Investment Program (KISWRMIP), ACIWRM has taken up a series of activities related to land, water, 

crop and environment assessment in terms of water use efficiency, water productivity, irrigation 

systems, implementation of land and water management pilots, dissemination of findings with 

stakeholders and facilitating participation of related agencies in river basin plans. The key activities 

undertaken in FY 2020-21 include:  

Implementation of Land and Water Management (LWM) Pilots 

During the reporting year, an Expression of Interest (EoI) was announced on the ADB 

Website-CMS and in two leading newspapers to identify and onboard a Support Organization (SO) 

and a Technical Support Agency (TSA) for implementation of the LWM pilots. A total of seven 

applications were received for the SO and six for the TSA.  

An internal evaluation committee was formed to assess the applications received post which 

the scores were allotted. Two agencies for each category were shortlisted to provide Request for 

Proposal. Bid documents were also prepared and submitted to the ADB for approval. 
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On-Farm Research to Develop Irrigation Schedules in Selected Distributary of TLBC 

The ACIWRM partnered with the Indian Institute of Technology (IIT) Kanpur incubated 

startup - Kritsnam Technologies to develop irrigation schedules at Distributary No.17 of TLBC. The 

initiative serves as starting point to the implementation of LWM Pilots. The work was initiated during 

the second crop season and significant progress has been made in conducting sample studies with 

farmers, WUCS, installing automatic weather station and sensors at the main canal, distributary, and 

measuring devises at the pipe outlet level. A WUC wise land survey using drones and canal alignment 

has also been performed. 

An online progress review meeting was also organized which was attended by Prof. Shivam 

Tripathi, IIT Kanpur, staff of Kritsnam Technologies and ACIWRM.  

 

 

Canal survey for calibration at Distributary No.-

17 of TLBC 

WUCS wise land survey with drone at 5-10 cm 

precision at Distributary No.-17 of TLBC 

 

 

 

Water level sensor installed at the TLBC main canal 

to know the water level and water discharge to D-17  

‘V’ notch installed at the pipe outlet to 

monitor water deliveries on real time basis 

at Pilot D-17 of TLBC  
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Micro weather station on the banks of pilot D-17 of 

TLBC 

 

 

Study on ‘Agriculture Water management in Karnataka” Study 

The ACIWRM initiated the procurement of International and National Specialists to conduct 

a study on ‘Agriculture Water Management in Karnataka’. The Terms of Reference for the same have 

been prepared. 

 

viii. Water Governance- Policy and Institutional Assessment Study 

   As part of the Karnataka Integrated and Sustainable Water Resources 
Management Investment Program (KISWRMIP), it is proposed to carry out a water resources 
policy and institutional assessment study for the state to make recommendations for 
institutional strengthening and capacity building towards implementing the IWRM/ IRBM 
roadmap for the state. 

 

ACIWRM engaged a National Water Resources Policy and Institutions expert to carry out a 
water resources policy and institutional assessment study for the state during Tranche 1. The 
reports prepared under the study were as follows: 

 

i. Karnataka Water Resources Policy and Institutional Study Report; 

ii. Preliminary assessment on the feasibility and scope of a Karnataka State Water 
Resources Law; 

iii. Guidelines for preparing an asset management planning-based operation and 
maintenance plan for major and medium irrigation scheme; 

iv. Water basin management institutional arrangement for the K-8 and K-9 Sub-basin 
including the roles and required capacities. 

 

It was proposed to carry forward the water resources policy and institutional assessment 
studies for the state under the Tranche 2. Based on the findings and recommendations made 
on the water resources policy and institutional assessment study carried out during Tranche 
1, the following follow up studies are proposed to be carried out during Tranche 2 to further 
the IWRM/IRBM program for Karnataka: 
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i. Develop scope of a Comprehensive Water Resources Data System for Karnataka; 

ii. Develop a Water Resources Performance Management Monitoring System; 

iii. Prepare State Water Policy Implementation Roadmap; 

iv. Prepare O&M Plan for Irrigation Schemes; and 

v. Prepare Roadmap for Institutional Re-organization for IWRM. 

 

ACIWRM engaged a National Water Resources Policy and Institutions expert on September 
01, 2020 to carry out water resources policy and institutional assessment studies for the state.  
However, due to the global Covid 19 pandemic and the consequent national lockdowns, there 
has been a delay in making effective the studies and the Notice to Proceed (NTP) was later 
approved on November 02, 2020. Following the NTP, the expert fielded his first study mission 
during the period November 17-05 December, 2020 during which time an inception report 
was also submitted. The work on certain studies is already in progress. 

 

ix. Stakeholder Consultations: 

                At ACIWRM, we use communications across multiple platforms and stakeholders to maximize 

the impact of our work and share best practices and updates related to our work and developments 

in the water sector. Regular stakeholder consultations and trainings are organized not only towards 

knowledge sharing but seeking active feedback and participation from our communities.  

           COVID-19 however not only challenged our thinking but completely changed our 

communication calendar. We learned to work differently and to respond to the new, unexpected 

normal. But the one thing that the pandemic did not alter was ACIWRM’s commitment to delivering 

positive change by working in partnership. We started to leverage the online space and tools to engage 

with various stakeholders. The robust evidence generated by ACIWRM to inform policy at local and 

national scales was presented and shared at various global events online. Our experts provided 

analysis, comment and way forward on a gamut of issues related to water management, water 

security, policy and governance among others. 

ACIWRM participated in various webinars and online events. Some of these include the following: 

a) ACIWRM was invited to an online seminar hosted by the Interdisciplinary Centre for Water 

Research (ICWaR), Indian Institute of Science, on September 29, 2020.  Dr PS Rao, Director 

(Technical), ACIWRM was the key speaker and presented a talk on `Water Science – 

Interface with Policy and Governance'. Nearly 100 participants attended the seminar 

online. In his talk, Dr Rao highlighted the partnerships between the government and the 

scientific institutions in bringing a paradigm shift in perspectives on water resources 

management.  
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b) To celebrate World Rivers Day (September 25, 2020), Public Affairs Foundation in 

partnership with Bangalore Political Action Committee (B.PAC), hosted a webinar on 

`Bengaluru Rivers and the Water-Energy Waste Nexus’. Dr PS Rao, Director (Technical) 

was on the panel that discussed river health, water governance, ways to address waste 

water management and promoting further dialogue to ensure water security for all. 

  

c) Dr PS Rao, Director (Technical) presented the Karnataka Water Development Outlook – India 

AWDO 2020 Case Study in the session titled - Achieving Water Security and Resilience in Asia 

Pacific – AWDO 2020 during the World Water Week at Home 2020 (August 26, 2020). 

The session shared the latest water security findings from AWDO across each of its five key 

dimensions together with key governance and finance considerations and country case studies in 

the context of water security policy making and consideration of water-related climate risks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d) The Council on Energy, Environment and Water (CEEW), hosted a webinar to mark the release of 

the report: `Reallocation of Water for India’s Growth’. The programme kicked off with a brief 

overview of ‘Reallocation of Water for India’s Growth’, report, followed up by a panel discussion 

on policies and interventions and incentives for farmers to adopt practices and reforms for 

efficient water use practices. Dr PS Rao, Director (Technical) who was on the panel, shared his 

views on how various institutional and regulatory reforms could positively work towards farmers' 

interest while at the same time evoke the need to maintain and develop water use efficiency. 
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e) The Asian Water Development Outlook (AWDO) 2020 was launched on December18, 2020. The 

fourth edition of the ADB flagship publication series that began in 2007, the AWDO 2020 shared 

the current water security status in Asia and the Pacific, including main findings and 

recommendations on water governance and finance as well as application of 

the AWDO framework in policy development and water management. 

            ADB Vice President for Knowledge Management and Sustainable Development, 

Bambang Susantono kicked-off the virtual launch with his welcome remarks, followed by 

keynote speeches from ADB President Masatsugu Asakawa and other representatives 

of AWDO partner organizations. A video and presentation by the AWDO 2020 team facilitated 

and framed the succeeding discussion. During the launch, Dr PS Rao, Director (Technical), 

presented a Karnataka Case Study on Policy in action through AWDO application. 

 

 
 

f) ADB Water partnered with IHE Delft and IWMI to conduct water accounting studies in which 

remote sensing data are used to generate quantitative information and maps on major storages, 

flows, and fluxes of water resources within a river basin. This information is critical to ensure all 
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major water demands can be sustainably met, including for agriculture, domestic, energy, 

and environmental purposes.  

A webinar was organized where IHE Delft and IWMI shared the results of the water accounting 

studies. The concept of water accounting and the Water Accounting Plus (WA+) methodology 

was also introduced, along with examples on how water accounting can be used in decision-

making and a vision for the future of remote sensing-based water accounting. Dr PS Rao, 

Director (Technical), ACIWRM, was also part of the panel and spoke about `Vision for Water 

Accounting and Remote Sensing for Water Security’.  

 

 

 

         Now with a year’s experience under our belt and deep dive into the webinar data, we noticed 

that online events provided us a bigger audience and wider reach. The events were accessible 

to people across geographies. 

Stakeholder Consultations and Meetings 

A series of stakeholder consultations with various governmental agencies and trainings were 

also organized online. Two consultations with the CADA Director and with CADA administrators to 

finalize the data collection format for WUCs across the State for the WUCs module in KWRIS were held 

online. While there is no denying that in-person consultations and trainings provide better 

opportunities to interact, engage and network with remote participants, we continue to look for ways 

to create inclusive and accessible ways of communicating with our stakeholders. 

A virtual meeting on sharing of the training experiences on "Hydrology- International best 

practices and its applications" at NIWA, New Zealand” was held on 12.08.2020 at ACIWRM, Bengaluru. 

The participating TSG members shared the learning outcomes. The meeting was held in the presence 
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of Chief Engineer, WRDO, Chief Engineer, ACIWRM, Director(T), ACIWRM, Director, WALMI and the 

International Hydrologist. Few screenshots of the virtual meetings are presented below: 

 

 

 

 
  

E-mailers, New Website and Social Media 

            ACIWRM rolled out `In The Flow’ – a quarterly mailer series for continued engagement with 

targeted stakeholders. The mailers are being used used to drive call to action, sharing time sensitive 

messages, work updates, etc. 

The pandemic also made us focus on engaging with stakeholders using social media. Social 

media platforms and technologies allowed us to engage directly with wider, more diverse audiences, 

including informed citizens and different organisations. Social media accounts were created for 

ACIWRM and same are being populated and grown organically. From 98 followers on Facebook in July 

2020, the number of followers grew to over 500 by March 2021. In July of 2020, the Twitter handle 

was created and by March 2021, there were 151 followers. Together with WRD engineers, the 

formation of Neeruganti Samuha - an online community of WRD engineers, GoK, to drive 

conversations on all things water and be further developed as a resource hub, was also created. 

During the reporting year, the website re-design and migration to a new website 

(https://aciwrm.karnataka.gov.in) with link redirects, updated sitemap and landing pages and 

corresponding content and visuals was also undertaken.  The new website is responsive, bilingual, 

offers more ways to browse and went live in December 2020. 

 

https://aciwrm.karnataka.gov.in/


42 
Annual Report 2020-21 

 

 



43 
Annual Report 2020-21 

 

 

 

 

 



44 
Annual Report 2020-21 

 

 

 

 

 

 

 

 

 



45 
Annual Report 2020-21 

Capacity Building of WRD Staff in Communication Skills 

At ACIWRM, communications has a cross-cutting focus and therefore we also build 

and strengthen the communication skills of our WRD engineers as we advocate, share and 

programme for and measure the impact of our own work. 

As part of IWRM training, three training sessions were conducted for WRD Engineers 

on `Communicating Water Beyond Statistics’. The sessions focused on different 

communication approaches and the need for storytelling to communicate with a gamut of 

stakeholders to create a stronger community that is engaged and informed. The participants 

were also guided towards leveraging communications to foster collaboration and develop 

common interests and experiences. As part of the training session, the participants formed 

an online community `Neeruganti Samuha’, inclusive of as many voices as possible to drive 

conversations on all things water. 

 

 

3.Technical Partnership with IHE Water Institute, The Netherlands. 

a. Water Accounting  

             ACIWRM in collaboration with UNESCO-IHE Delft, The Netherlands and with the 

support of Asian Development Bank, implemented Water Accounting Plus (WA+) studies in the 

State as part of the activity on `Expanding support to water accounting in river basins and water 

productivity in irrigation schemes’, to support Nigam’s and Agriculture Department. 

The WA+ system designed by IHE Delft with its partners FAO and IWMI was applied to gain 

full insights into the state of the water resources in three sub-basins of Krishna located in 

Karnataka: Middle Krishna (K2) sub-basin, Ghatprabha (K3) sub-basin, and Malaprabha (K4) sub-

basin. The study led by Dr Elga Salvador from UNESCO-IHE and supported by core experts and WRD 

engineers from ACIWRM, KNNL and KBJNL was completed during FY 2020-21 and the report was 

prepared. 

Water accounting is the process of assessing and communicating water resources related 

information and the services generated from consumptive use (e.g. evapotranspiration) in a 

geographical domain, such as a river basin or a land use class, to users such as policy makers, Nigam 

officials, and water management officers at irrigation project level. WA+ is a specific water 

http://www.fao.org/in-action/remote-sensing-for-water-productivity/en/
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accounting framework, designed to provide easily understandable and coherent water resources 

related information across different river basins.  

During the financial year the team prepared water accounts to analyse the water resources 

conditions of the three sub-basins K2, K3 and K4. The analysis period included hydrological years 

from 2010-2011 to 2017-2018. The results were tabulated as spatial monthly and yearly maps, 

water accounting sheets and indicators (monthly and yearly scale). The inputs for the study 

including Remote Sensing (RS) global open-access datasets and in-situ measurements were 

collected by ACIWRM for validation purposes.  

An online workshop was organized by the ACIWRM in August 2020 to discuss the midterm 

report of the water accounting assessment of K2, K3 and K4. The workshop was followed by two-

day training sessions on various aspects of WA+. During the workshop, key findings of the 

assessment were presented to multiple stakeholders which included the remote sensing data 

analysis and data selection, the methodology used for the study, the final results and 

recommendations for water resources management. 

The training for the WRD engineers, KSRSAC and KSNDMC officers comprised of one session 

covering the data acquisition and data processing (using Python opensource software) and another 

online session covering the water balance computation, the accounting sheets generation and their 

interpretation.  

The analyses revealed that the amount of non-beneficial water consumption in agriculture is 

high across the sub-basins - 42% in rainfed agriculture and 48% in irrigated agriculture. High soil 

evaporation was observed in all three sub-basins, especially in paddy cultivations; other crop types 

have however high evaporation values as well.  The findings suggested that there is real potential 

to increase water productivity within the agricultural areas without increasing the total water 

consumption by reducing unproductive soil evaporation. Measures for limiting soil evaporation 

should be considered in the agriculture sector like for example improved irrigation scheduling and 

proper farm field water management. 

Another significant finding of the study based on the result of the pixel balance model 

indicated a total storage loss of 200 MCM /yr (7.06 TMC/ yr) for all the three sub-basins, which is 

less than 1% of the rainfall. Spatial variations, with K2 and K3 showing a loss and K4 showing a gain, 

were noted. Overall, no sign of over exploitation of the water resources for the period analysed 

was noted. However, it has been suggested that storage change (both surface and groundwater) 

should be carefully monitored at monthly/seasonal scale. The study is based on the pixel balance 

model used to generate the water accounting numbers, and is driven by remote sensing data with 

limited calibration parameters. The current version of the model does not incorporate routing and 

dam operations. Therefore, improvement of the model or using locally calibrated model outputs 

could further refine the water accounts.   

ACIWRM continued piloting of WA+ in Karnataka and also building the capacity of WRD 

engineers and other relevant water related staff from KSRSAC and KSNDMC in WA+ methodology. 

During this year, in addition to the WRD staff, ACIWRM also facilitated the participation of 

universities, NGOs, and the private sector in WA+ training to enable build the capacity in the State. 

Further teams were formed and participants were assigned to carry out water accounting. The 

teams were guided and supported by the UNESCO-IHE Delft and ACIWRM experts remotely. An 
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eLearning page for participants of the training where the methodology is described in details and 

which was used for communication and exchange between face-to-face training sessions has also 

been set up by the UNESCO-IHE.  

Figure 23 Spatial variability of average annual precipitation, 2006-2018 (CHRIPS data (Funk, et al., 2015)). 
The aggregation is done using the hydrological year (June-May) 
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Figure 24 Average annual actual evapotranspiration (period: 2006-2018, SSEBop product). Values are 
expressed in mm/yr 

                                                                                                                                                                                                 

 
Figure 25: Hydrological connectivity between the three analysed sub-basins. Light blue arrows identify inter-
basin transfers within the three sub-basins, dark blue arrows identify inflows from outside the three sub-
basins, green arrows identify known outflows. The size of the arrows gives an indication of the magnitude of 
the in and out flows. 
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b. Remote Sensing Based Water Productivity Assessment in Karnataka Applied to 
Narayanpur Left Bank Canal System Command Area 

 

   ACIWRM in collaboration with UNESCO-IHE Delft, The Netherlands and with the 

support of Asian Development Bank, applied remote sensing based, Water Productivity assessment to 

Narayanpur Left Bank Canal (NLBC) system’s command area in Karnataka as part of the activity on 

`Expanding Support to Water Accounting in River Basins and Water Productivity in Irrigation Schemes’. 

The study aimed to contribute to sustainable development of the State’s irrigation sector, create more 

value from scarce water resources and build capacity of WRD staff in remote sensing-based Water 

Productivity assessment. 

In the study, remote sensing techniques were used to map the extent of different crop types 

in Kharif 2019, estimate and analyse the yield and water productivity of these crops in Kharif 2019, 

and understand the water use dynamics in NLBC and Culturable Command Areas (CCA’s) for three 

Kharif seasons from 2017 to 2019.The main crops cultivated include sugarcane, cotton, paddy, 

sorghum, beans, and maize, among others. 

The study was completed during the reporting period and the final report was prepared. In 

addition to a gamut of maps on evapotranspiration, biomass production maps and crop productivity 

maps, the study also looked at underlying causes behind specific spatial trends of yield and water 

productivity.  

Based on high resolution crop type map of Kharif 2019, cotton was the major crop in the NLBC 

with an estimated area of 1,96,278 ha (43% of total NLBC command area). Paddy and Red Gram were 

also extensively cultivated in the NLBC each respectively occupying 1,73,264 ha (38%) and 82,600 ha 

(18%) in the study season. Paddy covers 68% area of the NLBC main and Hunasagi Branch Canal 

command area which is in the head reach of the canal. 

The analysis indicated that the command area of NLBC main and Hunasagi Branch Canal has 

remained constant over the years suggesting the command area has reached physical expansion and 

therefore lends a unique opportunity in terms of realizing real water saving in this command area. 

According to the study, 2019 Kharif season reported larger areas with more than 50% water 

deficit (60% area of NLBC main) while in 2017 and 2018 Kharif season it was around 46% of the total 

area. Indi LIS Command area reported larger areas under extreme water deficit all the three years 

under study (68%, 72% and 83% for 2017, 2018, and 2019 respectively). The average yield of cotton, 

paddy and redgram over the entire NLBC command area for the year 2019 Kharif season was found 

to be 2.6, 6.2 ,1.8 tons/ha respectively. While the average Water Productivity of cotton, paddy, and 

redgram over the entire NLBC command area for the year 2019 Kharif season was found to be 0.7, 

1.4, and 0.7 kg/m3 respectively. 

However, yield varied substantially in different commands of branch canals. For Paddy, NLBC 

main and HLBC command area reported an average yield of 7.4 tons/ha much higher than the scheme 

average, while Indi LIS command area reported an average yield of 4.9 tons/ha. In terms of uniformity, 

NLBC main and HLBC command area showed higher variation in yields for all the three crops, which 

demands further investigation to find the reason behind this heterogeneity in water reach within 

command area. 

While yield reported in NLBC main and HLBC command area and SBC command area was the 

highest for all the crops, yield Water Productivity showed reverse trends in case of paddy showing the 

inefficient overutilization of water to produce the reported yield in these command areas. Paddy in 
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SBC command area reported the lowest Yield water productivity of 1.1 kg/m3 attributed to the higher 

water use. A higher yield gap of around 4 tons/ha was reported for Paddy in SBC, JBC, IBC, MBC &amp; 

Indi LIS command areas other than NLBC main and HLBC command area. The potential target of Yield 

water productivity over the NLBC per crop was found to be 2.7 kg/m3, 1.12 kg/m3, and 1.1 kg/m3 for 

paddy, cotton and red gram respectively. 

Both biomass Water Productivity and yield Water Productivity were reported to be lowest in 

NLBC main and HLBC command area and SBC command despite the higher yield obtained. This 

suggested that the farmers in these command areas are less productive in the beneficial use of 

irrigation water. 

The variability of Actual Evapotranspiration (Eta) and Above Ground Biomass Production 

(AGBP) in the NLBC command area also indicate existing opportunities for productivity gains in the 

project. Locally targeted interventions could result in achieving higher AGBP, although there is 

evidence that these improvements might come at the cost of reduction of productivity in other areas 

where inherently suffer from low water availability. 

During FY 2020-21, an online training session was conducted by Dr Sajid Pareeth and Dr Polad 

Karimi from July 28-30, 2020. A total of 21 participants, including those from ATREE, VTU, UAS Raichur 

and KSRSAC, attended the training. The key learning objectives of the training were:  

• Understand ET and Biomass productivity 

• Work on Google Earth Engine to arrive at rainfall data from RS over the years. 

• Execute spatiotemporal analysis using scripting over a year/season  

• Execute spatiotemporal interpolation to gap-fill the actual evapotranspiration and 

biomass maps obtained from PySEBAL over a season/year  

• Develop Water Productivity maps  

• Perform land-use based analysis of the ET and WP maps 

Post the training the participants received hands-on assignments to encourage them to apply 

their learnings to real cases. The ACIWRM coordinated the formation of the working groups, each 

comprising of three to four members working on remote sensing based WP assessment for different 

selected (sub) schemes in the study area. Remote consultation sessions were also facilitated by the 

ACIWRM. The participants had access to resource persons from IHE Delft via email and periodical 

skype sessions (every three weeks). 

The trainees also learnt how to implement the gap-filling techniques to the processed data. All the 

relevant outputs and findings of the study are hosted in a map server 

(http://waterinag.org/application/ADB-WP)  and made available for stakeholders to enable 

interactive exploration of the results.  

4. State Water Policy 

       Karnataka Draft State Water Policy 2019  

• ACIWRM prepared the first draft State Water Policy in 2016 on the lines of National 

Water Policy 2012 and held extensive consultations with various departments, 

national and international water experts in 2017. A series of consultation workshops 

with stakeholder departments were organized in 2018, post which the draft was 

submitted to the Water Resources Department (WRD).  

http://waterinag.org/application/ADB-WP
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• During June 17, 2019 a meeting was held under the chairmanship of Additional Chief 

Secretary (ACS) & Development Commissioner (DC) who reviewed the draft policy 

suggested to share the draft policy with all the relevant departments to seek their 

opinion /comments and if required, update the same.  

• On August 07, 2019 a follow up discussion on the draft policy was held under the 

chairmanship of ACS & DC to the Government to seek the cabinet approval. ACIWRM 

was instructed to be the central point and prepare a single draft policy incorporating 

inputs from all departments.  

• ACIWRM prepared the draft State Water Policy 2019 and submitted it to the Government 

on August 26, 2019.The same was discussed with the ACS & DC on October 18, 2019.  

• Subsequently, on September 21, 2019 the ACS & DC held one to one consultation with all 

the line departments and asked them to provide their suggestions/opinions on the draft 

policy by September 25, 2019. 

 • Based on the suggestions/comments received from different departments the draft policy 

was revised and the final version was submitted to the Government on October 22, 2019 

with the draft cabinet note.  

• ACIWRM further received comments/suggestions on the draft policy and the cabinet note 

from various departments vide Government letter No WRD34.KAVE 2018 

dtd.27.01.2020. The policy was again revised considering the suggestions submitted by 

the departments and the same was submitted to the Government on February 20, 2020.  

Further the ACS & DC held a discussion with ACIWRM on March 18, 2020 and suggested 

a few changes the same were incorporated and revised draft State Water Policy 2019 

submitted to Government to seek the cabinet approval. 

Meanwhile the comments received from the Finance Department vide Government letter 

No WRD34.KAVE 2018 dtd.18.11.2020 pertaining the policy document were compiled and 

submitted to the Government on December 18, 2020 along with the revised draft State Water 

Policy 2019 in bilingual format to seek the cabinet approval. 

State Specific Action Plan (SSAP) for Water sector 

                The National Water Mission (NWM) envisaged the preparation of the State Specific Action 

Plan (SSAP) for the water sector based on the scientific assessment of the demand and supply side of 

water resources, taking into account the vulnerability to climate change. ACIWRM has been the nodal 

agency for preparation of State Specific Action Plan (SSAP) on water, sponsored by National Water 

Mission (NWM), Government of India. A report was submitted on the status of water resources of 

Karnataka way back in 2017. Later, NWM revised the format with the intention to formulate SSAP on 

water for sustainable development & management of its water resources by linking with the 

respective state action plan for climate change and suggested that the states prepare the same in the 

new format. A series of workshops and meeting were conducted to formulate the model template 

and finalize the draft SSAP on water.  
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In view of the above, Grassroots Research and Advocacy Movement (GRAAM), Mysuru was 

identified for the preparation of the SSAP report in the new format. During the year, a draft report 

submitted by GRAAM, was reviewed and GRAAM was advised to review the supply side calculations 

on water availability and share the same with ACIWRM, before the report is finalized. On December 

20, 2019, consultation workshops on SSAP for Water were held with line departments, NGOs and 

academia. The presentations made during the workshop stressed on the supply side and demand side 

assessments. Various suggestions were offered by the line departments, NGOs and academia 

included: relooking into the crop water requirement; inclusion of conveyance losses for rural and 

urban drinking water demand; demand of wildlife; infrastructure demand; inter linking of river basins 

to work out the strategies to make use of excess of water during floods; and building strong water 

related data base to help water sector in taking quick actions. GRAAM submitted the final report on 

31-12-19 incorporating the suggestion and comments received during the workshop. 

A virtual review meeting was held by the nodal agency NERIWALM to review the status of State 

Specific Action Plan (SSAP) on 18-08-2020. Director Technical brought to the notice of nodal agency 

that the draft report would be placed before the State Level Steering Committee for their clearance 

and onward submission to NERIWALM. 

5. Water Development Outlook 

Asian Water Development Outlook (AWDO) 2020 – Karnataka Case Study 

Water security has emerged as one of the key aspects towards achieving sustainable 

development measuring performance with appropriate indicators, which serve as benchmarks, as 

measures to plan, evaluate, review and communicate. In the past decade, the Asian Development 

Bank (ADB) and the Asia Pacific Water Forum (APWF) created the Asian Water Development 

Outlook (AWDO).  

In the framework of the KISWRMIP, agreed between the Government of Karnataka and 

the Asian Development Bank, the AWDO 2016 methodology for computing the water security was 

applied at the State level by the Advanced Centre for Integrated Water Resources Management 

(ACIWRM). The AWDO indicators were mapped with the NITI Aayog’s Composite Water 

Management Index (CWMI) which ACIWRM compiles for the State by collecting the data from 

several departments.  

After a two-year comprehensive study and collaboration with water and development 

partners, the Asian Development Bank (ADB) launched the new Asian Water Development 

Outlook 2020 – the fourth edition of an ADB flagship publication series on December 18, 2020. 

The virtual launch presented the current water security status in Asia and the Pacific, including 

main findings and recommendations on water governance and finance as well as application of 

the AWDO framework in policy development and water management. One of the key highlights 

of the launch was the session on `Case Studies: Karnataka, India and Thailand – Policy in action 

through AWDO application.’ 

Dr PS Rao, Director (Technical), ACIWRM, talked about the application of 

the AWDO methodology at a more granular level in a geographic sense to improve water security 

and the associated water resources policy. He further explained how future trajectories can thus 
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be charted based on AWDO indicators and associated goals to guide sustainable water resources 

management while ensuring the much-required water security in Karnataka. 

This case study has been included in the Asian Water Development Outlook 2020 edition. 

 

The water security indicators emerged as provided in the subsequent sections.  

Assessment of Key Dimensions for Karnataka 

Key Dimension 1: Household Water Security 

 

The scoring for key dimension 1 for Karnataka as per AWDO 2016 assessment is derived and presented 

in Table 2.   

Table 2 Scoring Of Household Water Security (KD 1) For Karnataka 
. 

No Sub-indicator Scores for Karnataka 

1 Access to piped water supply (%) 1 

2 Access to improved sanitation (%) 1 

3 DALY per 100,000 persons for incidence of diarrhoea 3 

KD 1 score for Karnataka 5 (of 15) 

Normalised KD 1 score for Karnataka 6.7 (of 20) 

KD 1 score for India as per AWDO 2016 3 

 

 

Key Dimension 2: Economic Water Security 

The scoring of the broad economic water security index (key dimension 2) for Karnataka is 

presented in Table 3. 
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Table 3 Scoring of Economic Water Security Index (KD 2) for Karnataka. 
 

No Sub-sub-indicator Scores for Karnataka 

1 Broad Economy Index 2 

2 Agriculture Index 1 

3 Energy  1 

4 Industry 5 

KD 2 - Economic Water Security Index for Karnataka 9 

KD 2 score for India as per AWDO 2016 11.38 

 

Key Dimension 3: Urban Water Security 

 The scoring for urban water security (key dimension 3) for Karnataka is presented in Table 4. 

Table 4: Scoring of Urban Water Security (KD 3) for Karnataka. 
 

No Sub-indicator Scoring for Karnataka 

1 Water Supply Index 3 

2 Wastewater Index  1 

3 Drainage Index (SLB 2017-18) 5 

4 River Health Index Factor 1 

5 Urban Factor 0.9 
 KD 3 score for Karnataka 9 (of 16) 
 Normalized KD 3 score for Karnataka 11.25 (of 20) 
 KD 3 score for India as per AWDO 2016 5.4 

 

 

Key Dimension 4: Environmental Water Security 

The scoring for environmental water security (key dimension 4) for Karnataka is presented in Table 5. 

Table 5 :Scoring of Environmental Water Security (KD 4) for Karnataka 
 

No Sub-indicator Scoring for Karnataka 

1 River Health Index 5 

2 River Flow Management Index 5 

3 Infrastructure and Environment Protection Regulation 3 
 KD 4 score for Karnataka 13 (of 15) 
 Normalised KD 4 score for Karnataka 17.33 (of 20) 
 KD 4 score for India as per AWDO 2016 4 
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Key Dimension 5: Resilience to Water-Related Disasters 

 

Table 6: Scoring of Resilience to Water-Related Disasters (KD 5) for KARNATAKA 
 

No Sub-indicator Scoring for Karnataka 

1 Flood & Windstorm Resilience Indicator 0.2 

2 Drought Resilience Indicator 0.2 

3 Storm surge / coastal flood Resilience Indicator 0.39 

4 Water Related Disaster Resilience Indicator 0.79 
 KD 5 score for Karnataka 3.94 (of 15) 
 Normalised KD 5 score for Karnataka 5.25 (of 20) 

Computation of Water Security Index for Karnataka 

The water security index is an aggregation of all key dimensions summed to 100. The 

summarized score for Karnataka is given in Table 7. As can be seen, the scoring of Karnataka at 41.72 

on 100, falls into level 2, indicating ‘Engaged’ stage.  

Table 7: Water Security Scores for Karnataka 
 

No Key Dimension Scores 

KD1 Household (Rural) water security 6.7 

KD2 Economic water security 9 

KD3 Urban water security 11.25 

KD4 Environmental water security 17.33 

KD5 Resilience to water related disasters 5.25 
 

Total 49.5 

Mapping of CWMI and AWDO indicators 

A summary of comparison of AWDO and CWMI indicators, for the State, on account of these 

assessments are depicted as follows.
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6. Publications  

                     ACIWRM uses scientific research, links research with policy analyses and uses outputs for 

stakeholder action. Generating a gamut of quality evidence-based publications is a key ingredient to 

our ongoing capacity building and knowledge sharing approach. 

The following technical reports on various activities carried out by ACIWRM were prepared in FY 

2020-21: 

1. Tungabhadra Left Bank Canal (TLBC) Irrigation Modernization: Detailed command area 

mapping using remote sensing  

2. Karnataka State Water Resource Law: Feasibility and Scope 

3. Guidelines for Preparation of Operation and Maintenance Plan for Irrigation Schemes 

4. River Basin Profile: Ghataprabha Sub-Basin 

5. Ghataprabha Basin Atlas 

6. Status of Water Resources in Karnataka for SSAPCC for water sector 

7. Remote Sensing Based Water Productivity Assessment in Karnataka, India 

8. Water Accounting Study for Three Sub-basin of the Krishna Water System in Karnataka, India 

 

River Basin Atlas 

Ghataprabha Sub-basin, Karnataka India: 

An Integrated Water Resource Atlas was produced with the help of maps generated for the 

Ghataprabha sub-basin profile. The Ghataprabha sub-basin atlas is an attempt to present the data 

through visually appealing maps created by analyzing the existing data of several government 

departments and open-source data to show the spatial &temporal distribution. 

The area resource distribution was drawn up using administrative and demography maps, 

prepared with administrative boundaries, political, parliamentary & assembly constituencies, urban 

conglomeration and jurisdictions of the Ghataprabha sub-basin. In order to understand the need for 

better planning, development and management of the sub-basin, all hydro-meteorological 

parameters were collected, analyzed and mapped. Satellite soil mapping data (digitized) was used to 

study the behavior of the physical and chemical properties for hydrological, agricultural and 

environmental management in the sub-basin. Further, Land Use Land cover (LULC) was used for area 

classification and area coverage. The time series maps of Evapotranspiration (ET) (from 2009-2020) 

were prepared to illustrate the spatial variation of moisture which helps in quantifying the water 

consumption, irrigation systems and other water related studies. NDVI and LAI were mapped to 

measure the energy balance between energy received and energy emitted. Cultivated area under 

crops such as cereals, pulses, food grains, oil seeds, commercial crops, fruits and vegetables were 

mapped for 2017-18 to understand the supremacy of crop cultivation in the sub basin.  

Data was collected for groundwater assessment, level and decadal fluctuation. In order to 

understand the groundwater status & availability, groundwater extraction was analyzed and mapped 

in command and non-command areas. Groundwater quality data (Electrical Conductivity, Chloride, 

Nitrate, Fluoride, Calcium, Magnesium, Iron, Sulphate, Total Hardness, Total Dissolve Solids and 

sodium Adsorption Ratio content) was collected and tabulated. The data established was the 

processed to spatial format and maps were prepared for the River Basin Atlas. Finally, occurrences of 
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flood and drought maps were prepared to demonstrate the impact on agriculture land and nearest 

habitations.  

Ghataprabha sub-basin Atlas is in the final stage of completion. Malaprabha and Middle 

Krishna sub-basin atlas are in progress and is in their respective initial stage/s. 

 

River Basin Profile (Middle Krishna, Ghataprabha, Malaprabha and Bhima Sub-basins): 

 

River basin profiling is currently being done individually for Middle Krishna, Ghataprabha, 

Malaprabha and Bhima sub-basins. The data required for profiling was collected from the respective 

departments and various other sources. This data is also analyzed and mapped to understand 

important parameters such as water distribution and flow in their respective sub-basins.  

The mapping and analysis of groundwater data is helping to understand the various stages of 

exploitation (safe, semi-critical, critical, exploited or overly exploited). In order to assess the rainfall 

distribution pattern (in millimeter), the Team has also been able to formulate important datasets using 

non-spatial data, over a historical period of 30 years! Correspondingly, maps are being prepared for 

different themes based on requirement, and statistical analysis is also being carried out to study its 

behavior. 

 

Groundwater data analysis: 

Data Cleaning: 

Groundwater level data of the last 14 years (2007-2020) was acquired from the groundwater 

department and exported it into shapefile. Further cross-verified with the reference to village location 

data from the Karnataka State Remote Sensing Applications Centre (KSRSAC). Any conspicuous errors 

in location (lat, long) were amended accordingly. Making sure that all points are falling inside their 

respective village boundary. 

 

Raster generation: 

Following data cleaning process, working wells were identified and categorized and 

subsequently used to generate the raster for pre-monsoon (May month), post-monsoon (December) 

and average (Jan- Dec). 

 

Maps created: 

Over all 42 groundwater level maps were produced i.e. 3 maps per year (Average, pre-

monsoon, post-monsoon). 

 

Boundary Delineation using Digital elevation model (DEM): 

For sub-basin or catchment wise study, SRTM 30 m DEM was downloaded from the USGS website. 

The raw DEM was filled to remove imperfections from DEM. The direction of flow from each cell to its 

steepest downslope neighbor was determined using the flow direction tool. And determined the 

accumulated weight of all cells that flow into each downslope cell. Using the generated flow direction 

stream network raster was attained.  By locating a pour point or by using the stream gauge station 

locations boundaries are extracted. The delineated catchment boundaries in this duration are: 
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• Hemavathi delineated at upstream of KRS reservoir 

• Hemavathi catchment delineated at reservoir 

• Benni halla and tupri halla river catchment 

• Harangi Catchment 

• Ponnaiyar Basin 

• Bhima Sub-basin 

• Arkavati Sub-basin 

 Georeferencing, Map Projections and Coordinate Systems 

Scanned maps were georeferenced as they don't normally contain spatial reference 

information. With satellite imagery, sometimes the location information delivered is inadequate, and 

the data does not align properly with projection system. Thus, to use some raster datasets in 

conjunction with other spatial and non-spatial data, the images were georeferenced to a map 

coordinate system.  

Downloaded toposheets from survey of India (SOI) website and Georeferenced: 47L/07, 48I/9, 

47P/16, 48M/2, 48M/3, 48M/10, 48N/7, 56B/16, 56C/8 56D/1, 56D/3, 56D/7, 56D/11, 56D/14, 

56D/15, 56D/16, 56H/2, 56H/3, 56H/4, 57A/5,57A/9, 57A/16,  57D/1,57D/3, 57B/1, 57B/4, 57E/3, 

57E/4, 57G/11 

Using georeferenced toposheets missing waterbodies were vectorized and updated in the 

database. Further these waterbodies were used in map preparation.  

As per the request from the Karnataka Tank Conservation and Development Authority(KTCDA) 

georeferenced toposheets were sent. 

Ponnaiyar Basin – WRDO 

Ponnaiyar basin boundary was delineated using the Cartosat and SRTM 30m DEM. 

Georeferenced SOI (Survey of India) toposheets were then used as a base layer to digitize waterbodies. 

Statistical calculation was carried to obtain basin area and stream length. Map and schematic diagram 

were prepared including all the details. 

Others: 

Crop water requirement: 

Analyzed and tabulated crop water requirement for crop seasons using ET and Land Use Land 

Cover (LULC) 2018-19 for water year (Rabi, Kharif, Double triple) in Karnataka  

Population Segregation:  

Village-wise population segregation based on settlement location for the state. Segregation is 

further used for sub-basin wise River Basin Profiling. 

Database creation: 

• Located water quality monitoring stations for Krishna Basin from Karnataka State Pollution 

Control Board (KSPCB) 
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• Located the Sewage Treatment Plants (STP)  

• Located taluk headquarters 

• Database preparation of Gram Panchayat Boundaries for 31 Sub-watersheds 

• Database creation of region, basin, catchment, sub-catchment, watershed, sub-watershed 

and micro-watershed layers (Source: Soil and Land Use Survey of India - SLUSI). 

• Database preparation of Watershed-wise Groundwater Assessment 2017 for K8 and K9 

7. Composite Water Management Index 
            

The availability of both surface and ground water varies from one region to another. Due to 

limited water resources and rising demand for water, sustainable management of water resources has 

acquired critical importance.  

In view of the above, NITI Aayog developed a Composite Water Management Index (CWMI), 

a useful tool to assess and further enable effective water management in Indian states. The index 

provides useful information for the States and also for the concerned Central Ministries/Departments 

enabling them to formulate and implement suitable strategies for better management of water 

resources. The Index was finalized after seeking feedback from the States and consultation with 

reputed experts.  

CWMI comprises 28 Key Performance Indicators (KPIs) covering irrigation status, drinking 

water and other water-related sectors. Critical areas such as source augmentation; major and medium 

irrigation; watershed development; participatory irrigation practices; sustainable on-farm water use 

practices; rural drinking water; urban water supply and sanitation; and policy and governance have 

been accorded high priority. The index serves as a useful tool to track performance in the water sector 

and to take timely corrective measures for achieving better outcomes thereby meeting the citizens’ 

expectations satisfactorily. The themes prioritized for Composite Water Management Index include: 

1. Source Augmentation (Restoration of Water Bodies) 

2. Source Augmentation (Groundwater) 

3. Major and Medium Irrigation - Supply Side Management 

4. Watershed Development - Supply Side Management 

5. Demand Side Management – Participatory Irrigation Practices 

6. Demand Side Management – Sustainable on-farm Water Use Practices 

7. Rural Drinking Water 

8. Urban Water Supply and Sanitation 

9. Policy and Governance 

 

Composite Water Management Index, The State of Karnataka 

During the reporting year, an online stakeholder consultation was organized on May 14, 2020 

by the NITI Aayog for CWMI -3.0, 2018-19. The consultation was attended by the Registrar/Chief 

Engineer, ACIWRM and Director (Technical), ACIWRM. During the consultation it was suggested to 

modify a few Key Performance Indicators (KPIs). Following that the information pertaining to different 

indicators and the supporting documents was sourced from various stakeholder departments and 

uploaded on the NITI Aayog portal. The data received from the line departments for the year 2018-19 

was consolidated and uploaded on the portal on February 05, 2021. 
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Later, all the signed supporting documents pertaining to the year 2018-19 were submitted to 

the Independent Verification Agency (IVA) of NITI Aayog. ACIWRM also provided detailed clarification 

related to certain KPIs to IVA. 

The collection and compilation of data for the year 2019-20 for CWMI for the State has already 

been initiated. The Engineer -in -Chief, ACIWRM is currently the State Nodal Officer and is responsible 

for uploading the CWMI 3.0 for 2018-19 data on the portal. 

8. References from Water Resources Department 

a. New Agriculture Policy 

           The Karnataka State Government has initiated the formulation of the New Agriculture Policy. 

The State Government aims the policy to take an integrated approach towards agriculture and allied 

sectors. To achieve this, the Agriculture Department has formulated seven mission statements and 

constituted seven sub-groups/teams to develop strategies/propose initiatives under each of the 

mission topic. 

The Agriculture Department invited the ACIWRM along with the University of Agricultural 

Sciences, Bengaluru to provide expert insights and a strategy towards `conservation and optimal use 

of natural resources; particularly water and soil’. 

A series of meetings were held between experts from the ACIWRM, UAS and the Agriculture 

Department on key areas including institutional mechanism and enabling measures, micro irrigation, 

capacity building and institutional strengthening. The food and water security challenges were also 

discussed post which the following recommendations were proposed by the ACIWRM: 

1. Water Budgeting 

• Prepare water budgeting (calculating the water availability from various sources such as rainfall, 

surface water, groundwater and waste water on supply side and working out the water demand 

for various uses such as drinking and domestic, livestock, crops, industries and other livelihood 

activities on another side and finally deduce the water balance) for every sub-watershed 

(hydrological boundary) and appropriate it to Gram Panchayath level and aggregate at Taluka and 

District levels.  

• Plan agriculture and allied activities based on the water balance, agro-climatic conditions and 

marketing realities of each unit (GP, sub-Watershed, Taluka & District levels). 

• Enhance interaction with farming community for sharing the water budgeting exercise results and 

develop suitable plans for optimum utilization of water to maximize the benefits to all water users.  

 

2. Water Productivity 

• Assess Water Productivity (WP) using remote sensing data and field data using Open Data 

Kit (ODK) application and/or Crop Survey application data. 

• Share the WP assessment data with the farming community and the staff of department for 

better extension support to the farmers. 

• Promote and incentivize low water consumptive agriculture and allied activities. 

• Promote Water Productivity concept for every crop. 

 

3. Soil Moisture and Water Conservation 
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• Promote Integrated Farming Systems (IFS) to enhance higher carbon content to optimize 

water holding capacity of the soils. (0.5% carbon content will have 15mm water holding 

capacity – stays for 4 days). 

• Promote reduction of agro-chemicals (pesticides, weedicides, fertilizers) application to 

enhance the moisture holding capacity of the soils and reduce requirement of water. 

• Plan soil and water conservation activities/works and water harvesting structures based on 

the hydrology of the watershed. (Follow ABC – Agriculture, Bunding, Check dams). 

• Prepare a perspective plan for natural resource management and interventions to be taken 

accordingly from different departments and these be reviewed at least once in 10-15 years 

by giving importance to i) Soil resources mapping and ii) Delineation of watersheds as per 

the recent survey completed by SLUSI. 

• Initiate studies to estimate erosion and sedimentation in view of increase in intensity of 

meteorological events due to likely climate change and implement measures to reduce. 

• Integrated watershed development activities with groundwater perspectives need to be 

taken in a comprehensive manner to increase the soil moisture, reduce sediment yield and 

increase overall productivity. 

• Regulatory measures have to be taken to manage wet land problems – both in terms of soil 

and crops.  

• Implementation of the afforestation and dryland horticulture activities in a mission mode to 

conserve the soil erosion there by conserve the soil moisture on watershed basis. 

• Promote Natural /Organic/ Zero Budget Farming and Integrated Farming System in 

Agriculture, Horticulture and Sericulture. 

• Encourage Fisheries and Aquaculture in water logged and saline lands. 

• Incentivize farmers to adopt less water intensive crops. 

4. Capacity Building and Linkages 

• Build the capacities of the departmental staff on water budgeting, water productivity and 

new areas of water saving and water conservation techniques. 

• Build the capacities of the departmental staff to transfer the new knowledge and skills 

acquired to farming community on a continuous basis. 

• Strengthen the backward-forward linkages for animal husbandry (Dairying adds more % 

SGDP in almost all areas), farm machinery, farm inputs like improved seeds and cultivars. 

• Stakeholder participation in  land and water management with scientific inputs from 

academic institutions for evolving different strategies such as reducing soil erosion, improve 

the water conservation  and soil fertility. 

• Development of state data base regarding the water harvesting structures that are 

implemented by the various departments of the state government and geo-tagging of such 

structures, this will help in the further planning process. 

• Development of inter departmental co-ordination committee at each state to plan, execute 

and monitor the water related/water conservation activities.  

• Awareness and capacity building regarding importance of water as well as soil at panchayat 

level. 

• Building up a cadre of grass root water managers/water inspectors to monitor the activities 

with respect to water at panchayat level. 
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• Ensure integrated long-term planning by bringing in convergence of watershed, agricultural 

& water projects with unified mechanism for better coordination. 

• Increased Optimal investments for soil and water conservation based on strong data and 

science, focused targeting of treatments with enhanced community participation. 

• Develop comprehensive data bases and tools in the state for better outcomes in 

watersheds. 

• Apply improved data bases and tools for better agricultural outcomes. 

• Capacitate WUCS into FPO to broaden activities and create interest in members 

• Reclamation of problem soils such as saline, alkaline and water logged 

• Manage water deliveries in command areas based on science, technology and fact based. 

• Promote IWRM through conjunctive use and integrating land, water, agriculture and 

environmental concerns. 

• Promote Participatory Irrigation Management (PIM) 

5. Recycling of Waste Water 

• Industries should treat the affluents at source before letting into the river. 

• Sewage and drainage water also have to be treated before letting out. 

• Treated water needs to be tested and certified before use for various purposes including 

agriculture. 

•  Depending on quality test of treated water crops to be planned for irrigation, tank filling 

and rechange.   

The above recommendations/strategies have been submitted to Department of Agriculture 

for further action and presentation to the High-level Committee chaired by the Development 

Commissioner, Government of Karnataka. 

b. Supporting RD&PR Department in Natural Resources Management in the State 

According to the Government of India, 65 percent of the MGNREGA funds are to be used for 

works related to Natural Resources Management (NRM). In Karnataka State, activities, such as farm 

ponds (rain water harvesting), horticulture, increasing the green cover, improving soil moisture levels, 

reducing soil erosion and other conservation measures were taken-up to improve the crop and land 

productivity, across all the districts. Further, (during 2019-20), based on the Central Ground Water 

Board (CGWB) 2017 report, the Government of India, identified 78 Mission Water Conservation 

(MWC) taluks in the State.  

To implement the NRM measures and strengthen its components as part of MGNREGA works   

the technical services and expertise of ACIWRM was sought by the Rural Development & Panchayat 

Raj Department (RD & PR). A series of meetings were held between Rural Development 

Commissioner, RD & PR and ACIWRM to seek technical guidance from the ACIWRM on augmenting 

and evaluating groundwater recharge. Accordingly, a technical and financial proposal for the same 

was submitted by the ACIWRM. 

A few of the AICWRM officers also participated as resource persons in a training programme 

on “Preparation of action plan of watersheds on GIS based ridge to valley concept”, held on January 

27, 2021 at Hospet.  A case study on water budget prepared for Oorukunte Mittur Gram Panchayath, 

Mulbagal Taluk, Kolar District as part of national drinking water security pilot project was presented 

by the ACIWRM. The presentation focused on the need to compute the sectoral water demand and 

water availability from all sources, and the water balance. The presentation highlighted the 
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development of sustainable water security plans and interventions based on the water balance, 

community participation and addressing both the demand and supply side. ACIWRM officers also 

visited the field in Hadagali taluk on January 28, 2021 where NRM works based on ridge to valley 

concept under MGNREGA are being implemented. The team participated in the discussions with the 

implementing officers and the beneficiaries.  

 
Commissioner, MGNREGA, RD&PR addressing training participants virtually 

 
Mr. Raviprakash, Principal Co-ordinator for Engineer’ capacity building, ACIWRM  

presenting model water budget 

 
Executive Officer, Taluk Panchayath, Hagaribommanahalli, Ballari Dist briefing the   ridge to valley 

concept to training participants as a field demonstration. 
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Training participants with implementing officers at farm bund site 

 

c. Sustainable Development Goals  

The Sustainable Development Goals are a universal call to action to end poverty, 
protect the planet and ensure that all people enjoy peace and prosperity by 2030. There are 
17 Goals built on the successes of the Millennium Development Goals. 
In India, NITI Aayog has been assigned the role of developing national indicators, overseeing 
the implementation by ministries and coordinate with States for the achievement of 
development targets as set in the SDGs. Karnataka state also subscribes to achieve the targets 
as per the direction of NITI Aayog. The Karnataka SDG 2030 - Strategy and Action Plan is a 
road map for realizing the goals and targets of the State. Karnataka is emerging as a vibrant 
economy with more focus on human development and inclusive growth in recent years. The 
State has emerged as a frontrunner on various development sectors and has the potential of 
emerging as a model for other States in actualization of the Peoples Agenda 2030. Planning, 
Programme Monitoring and Statistics Department (PPMS) is the nodal agency responsible for 
formulating strategies for attainment of Sustainable Development Goals (SDGs) in Karnataka. 
In order to periodically monitor the progress of SDGs, a separate technical cell and goal 
specific committees have been set up.  
 

ACIWRM has been involved to provide the data on some of the indicators for Goal 
no.6 (Ensure availability and sustainable management of water and sanitation for all) and 
propose the achievable targets keeping in view the suggestions made by the goal monitoring 
committee. ACIWRM collected the information from all the four Nigams, Water Resources 
Department Organization (WRDO) and Command Area Development Authority (CADA) and 
compiled the same for the following indicators. 
 

The water sector goal has been more broadly framed and it recognizes conservation 
needs in addition to provision of drinking water and sanitation and thus sets the performance 
bar higher than the MDGs by addressing the reliability and quality of water. In addition, 
problems in demand management for water from households, manufacturing, energy, 
agriculture and food production, coupled with impacts of climate change, conflict, natural 
disasters and excessive groundwater consumption, pose challenges for water availability to 
all.  
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i: Per capita availability of fresh water (cubic meter per person) 
The baseline value has been computed as 747 m3 per person based on the tribunal 

awards and groundwater report-2017 of CGWB. The targets for 2022 and 2030 could not be 
set due to anticipated rise in population, higher sectoral demand, whereas the availability 
remaining the same as that of base year (2018).  However, it was envisaged that the higher 
targets could be set subject to higher allocation of water by the tribunals. At the same time, 
it can be emphasized that the water utilization across the sectors need to be managed 
efficiently, so that the water stress can be managed. 
 
ii: Per capita water storage capacity in surface water bodies (cubic meter per person) 

The surface water storage capacity has been arrived at 553 m3 per person for 2018 
based on the storage capacities of major and medium irrigation projects, MI & ZP tanks. The 
targets for 2022 has been set as 553 and for 2030 it has been estimated as 574 m3 per person. 
This has been calculated with an assumption that Government of Karnataka will be able to 
get the necessary clearances and create the additional storage capacities in Almatti dam, 
Bairagondlu reservoir and Mekedatu balancing reservoir-cum-drinking water projects.  
 
iii: Degree of Integrated Water Resources Management (IWRM) implementation (0 to 100) 

The IWRM implementation status has been worked out as 48% for the base year 2018 
based on the various policies and norms of the state. It has been projected to be 48% for 2022 
and 100% for 2030. IWRM plans for Tungabhadra and Vedavathi sub-basins have been 
prepared and remaining sub-basin plans are under preparation, and it is anticipated that by 
2030 all plans will be completed. Another indicator – Percentage of river basin area which 
have an inter-state operational arrangement for water cooperation (Tungabhadra and 
Cauvery) has been arrived at 15.16% for the base year 2018 and it will remain same for 2022 
and 2030, as only these two boards are in operation. This has been calculated based on areas 
of Tungabhadra and Cauvery against state geographical area. 
 
iv: Percentage of irrigated command area brought under Water Users Association (WUA) 

In Karnataka, Water Users Cooperative Societies (WUCSs) have been formed and as 
per the CADA’s report about 70.46% irrigated area is brought under WUAs for the year 2018-
19. It has been estimated to cover about 80% of the area by 2022 and 100% by 2030.     
 

The data for all the above indicators along with supporting documents have been 
submitted to Additional Chief Secretary, Planning, Programming Monitoring and Statistics 
Department, GoK.  

An interim report on ‘Decoding the role of Participatory Irrigation Management in 
effective water management and distribution: A study of its impact, issues and future 
challenges’ was studied and opinion was given to WRD, GoK for onward submission to 
Planning, Programming Monitoring and Statistics Department. 
 

d. Building Software Solution & Mobile App for ISW, WRDO 

Inter State Water (ISW), Water Resources Department Organization (WRDO), 

Government of Karnataka, compiles water level statements for the major reservoirs in 

Cauvery and Krishna basins of the State on daily basis. The data of four reservoirs in Cauvery 

basin and six reservoirs in Krishna basin is currently being collected from the project 
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authorities over phone and e-mail. Additionally, the water level statements of two reservoirs 

of Cauvery basin located in the state of Tamil Nadu and the flow data of Biligundlu Gauge 

Discharge (GD) site located on the common border between Tamil Nadu and Karnataka is also 

being compiled by the Cauvery Unit of ISW.  

To reduce the arithmetical and typographical errors that may occur during 

compilation of data and also for timely transmission of data from field to the concerned 

authorities, Chief Engineer ISW held discussions with the Registrar ACIWRM. ISW requested 

for development of a software solution and a potential mobile application for reservoir data 

collection on daily basis and to generate reports as specified. It was also desired that the 

software platform should aid with multiple validation checks at project level so that correction 

of data on later date if any can be avoided. The software shall also support the monitoring of 

the status of water resources projects taking into consideration the utilization of flows and 

the extent of utilization under different sectors. 

ACIWRM considering the request of ISW initiated software development of reservoir 

information management system module under its ongoing software development of 

Karnataka Water Resources Information System. Data flow schema from field to server was 

finalized after deliberations with ISW officers. Regarding data collection at field, it was agreed 

that the inflows shall be computed by the software itself from the inputs entered along with 

reference to the capacity table of the reservoirs. This eliminates the manual errors during 

computing inflows. The inflows and cumulative fields thus computed by the software can’t be 

edited manually.  

ACIWRM reviewed reservoirs capacity tables and discrepancies mainly of 

typographical in nature were corrected by referring them with project authorities. As per the 

suggestion from ISW, the mobile app for data collection was designed in such a way that every 

observation recorded at dam site in their gauge register are being captured. This also 

supported the report generation at detailed level. 

Reservoir data collection app is developed as a two-level system. The engineer at dam 

responsible for maintaining the gauge register will enter all particulars of the data for the day. 

After entering all the fields, the inflows computed by the software will be displayed to the 

engineer. The engineer confirms inflows and all other fields and submits to reporting officer 

for approval. The officer responsible for approving the data will check all the entries made by 

the reporting engineer, if officer finds any discrepancy in the data, the data will be sent back 

for correction. Data if found correct in all aspects can be approved by the officer. Once the 

data is approved at this level, the reservoir data is saved to the database and reports can be 

generated. 

As the reservoir data are important to know the water availability status and reporting 

requirements, the software has been developed in such a way that the entries for the day 

have to be made on the same day and no pre-dated entries can be made. Also, no corrections 

to data are permitted once it is approved. 
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The mobile application and software platform developed for this purpose by ACIWRM 

was intensively tested by ISW officers from February-2021. Weekly meetings were held with 

ISW officers, the reported software bugs in the system were addressed on priority. The 

system developed under KWRIS has addressed the requirement of error free data from field 

to server. 

Currently the reservoir system is hosted at ACIWRM development server. After 

security audit of the application, it will be moved to State Data Centre server. Beginning May-

2021, the system will be launched for testing at field and from June-2021 (water year) the 

system shall be rolled out officially.    
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9. Operational Overview 

a. Financial Progress 2020-21  
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b. Human Resources at ACIWRM 

 

 

 

 

  

                   

                                            

  

 

 

 

 

 

 

 

 

National Consultants (Intermittent) 

 Rahul Sen  Policy Institutional Expert 

Core Technical Consultants Team 

Dr Sashikumar N Water Resources Specialist 

M S Raviprakash Principal Co-Ordinator for 
Engineers (Capacity Building) 

Dr T N Reddy Land and Water Management 
Specialist 

Prathibha Ramesh Rao Hydrology & Irrigation System 
Expert 

Ravichandra Masuti River Basin Management 
Specialist 

Payal Pruthvi Principal Coordinator for 
Farmers Capacity Building and 
Communication Specialist 

Shylaja Shivaram Joint Registrar 

 Nagendra M Karjigi Assistant Registrar 

 Prasanna H.S Assistant Executive Engineer  

 Deepa D. B  Assistant Executive Engineer  

 Shashank K. C Assistant Executive Engineer  

 Reddy. N  Assistant Executive Engineer  

Ramya A. R  Assistant Executive Engineer  

 Sowmya M Assistant Executive Engineer  

Tejukumar. N  Assistant Engineer 

 Sunil Kumar S Assistant Engineer 

 Kavya S Assistant Engineer 

 Vijeth N Kashyap Assistant Engineer  

Poornima. R  Assistant Engineer  

Yogesha. M Assistant Engineer  

 Sangeetha. P Assistant Engineer 

Haffezunnisa Assistant Engineer 

Shivanna. R Assistant Engineer 

 Prabha P. B Assistant Engineer 

Pratima Halankar Junior Engineer 

Syed Nooruddin  First Division Assistant  

 Sujatha B. S Stenographer 

International Consultant 

Nevil Llyod smith International Hydrology Expert 

                    Rakesh Singh IAS 

Additional Chief Secretary 
 Water Resources Department  

Government of Karnataka 

Director Technical 
Dr P S Rao 

 

Chief Technical  
Clive Lyle 
Advisor 

         Registrar/Chief Engineer 

1. S. B. Siddagangappa  

2.  Mahesha  
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Manpower Staff 

GIS Team 

1 Dafia D Badami GIS Specialist  

2 Krupalini V H GIS Assistant  

3 Ramya GIS Assistant  

4 NagaPooja .H GIS Assistant 

Support Team  

1 Aravind Babu G Hiremath Civil Engineer (CWMI) 

2 Ramesh B Civil Engineer (NGMIS) 

3 Venkataramana Financial Advisor 

Research Assistants 

1 Mahalakshmi Pooja G Research Assistant 

2 Rashmi B  Research Assistant 

3 Pandurang Research Assistant 

 

c. Review Meetings 

• ACIWRM Review Meetings 

Review meetings were held with the subject matter experts under the chairmanship of 

the Registrar/Engineer- in- Chief, ACIWRM, Bangalore. The details are as follows: 

Subject Date 

1) Water Resources Specialist 04-03-2021  

2) Hydrology & Irrigation System Expert 05-03-2021  

3) River Basin Management Specialist 06-03-2021  

4) Land and Water Management Specialist 06-03-2021 

5) Principal Coordinator for Farmers/WUCS -NFE specialist 

(communication & participation Expert) 

09-03-2021  

 

• ADB Review Mission 

1) Virtual Loan Inception Mission for Loan No. 3836-IND: Karnataka Integrated and Sustainable 

Water Resources Management Investment Program Tranche-2, July 20-29, 2020.  

    In view of the travel restrictions due to COVID-19, the Asian Development Bank fielded a 

virtual loan inception mission Loan No. 3836-IND: Karnataka Integrated and Sustainable Water 

Resources Management Investment Program – Tranche 2 from July 20 – 29, 2020.  

The discussion focused on the mission agenda and other key points that were reviewed during 

the mission. The following participants from ADB attended the virtual meeting. 1. Ms. Marie L’Hostis, 

Water Resources Specialist/Mission Leader, SAER, 2. Mr. Lance Gore, Principal Water Resources 

Specialist, SAER, 3. Mr. Rajesh Yadav, Senior Project Officer (Natural Resources and Agriculture), INRM, 

4. Mr. Brando Angeles, Associate Environmental Officer, SAER, 5. Ms. Rachel Mendinueto, Associate 

Project Analyst, SAER, 6. Ms. Shalini Mishra, Gender Equality and Social Inclusion (GESI) Specialist. The 
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mission rated the Tranche 2 project as on-track. The compliance and confirmation of mission aide-

memoire was submitted on August 31, 2020. 

2) Management Committee Meeting 

The 8th Management Committee meeting of ACIWRM was held on February 15, 2021 

under the Chairmanship of the Additional Chief Secretary, Water Resources Department, 

Government of Karnataka.  

3) Executive Committee Meeting 

The 6th Executive Committee meeting of ACIWRM was held on March 26, 2021 under the 

Chairmanship of the Chief Secretary, Government of Karnataka 

 

 


