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Karnataka - River Basins

Table 1:  River Basins in Karnataka

River System
Drainage Area 

Sq. km.
Percentage

Avg. Annual Yield 
TMC

Krishna 113,290 59.48 969.44

Cauvery 34,270 17.99 425.00

West Flowing Rivers 24,250 12.73 1,998.83

Godavari 4,410 2.31 49.97

North Pennar 6,940 3.64

32South Pennar 4,370 2.29

Palar 2,970 1.56

Total 190,500 100 3,475.24

Fig. 1:  River Basins in Karnataka

There are seven major river basins in  
Karnataka (Table 1, Fig.1). The  
interstate Krishna and Cauvery River 
Basins are the most significant  
covering nearly 60% and 20% of 
the State drainage area respectively. 
These two river basins together 
cover, 81% of the State’s population 
with 48% of the State’s population  
living in the Krishna sub-basins  
(Fig.2). Karnataka is also important  
to the Krishna Basin with 44% of 
the basin drainage area followed 
by Maharashtra (27%), Telangana 
(20%) and Andhra Pradesh (10%). 
For the Cauvery Basin, 42% drainage  
area is within Karnataka, Tamil Nadu 
(54%), Kerala (4%) and Puducherry 
(0.2%).

The State’s annual water yield is  
spread in west flowing rivers with 58%, 
Krishna basin 28% and Cauvery basin 
12% of the total runoff.



The Need for River basin planning  

Fig. 2 : Krishna and Cauvery Basins

River Basin Consultation Workshop at Hosapete

Water demands and competition among  
industry, urban, rural, environment, agriculture 
for the basin’s water resources is already high 
and increasing in most of Karnataka’s river 
basins. Effective basin planning is the starting 
point for sustainable management of river  
basins. The river basin is the primary unit 
for water resources management and as a  
consequence, river basin planning is a  
foundation element for Integrated Water  
Resources Management.

Increasing water demand   and   competition, 
is throwing up challenges such as, an  
inadequate supply of water to water users; over 
extraction and mining of groundwater, water 
quality deterioration, high stress on the aquatic 
environment and conflict between upstream  
and downstream users both intra & inter States.

These challenges are the consequence of a 
fragmented sectoral approach to development 
without overall consideration of the extent 

and sustainability of water supply, inadequate  
governance of the water resource and little 
planning at the basin scale.

The phases of river basin development  
started from an initial un-coordinated approach  
leading to an engineering driven master  
planning approach; to be eventually culminated 
in an integrated water resources management  
approach inevitably by water scarcity and  
competition for the resources (Fig. 3). In the  
transition from the second to the third 
phase, the infrastructure focus was  
replaced by a legal, institutional, policy 
and management framework which aims to  
balance economic, social, and ecological  
imperatives and the more complex basin-wide 
challenges. This framework includes the  
control of water resources development  
through coordination, regulation and market 
driven and usually through some form of  
river-basin organization.

River basin management is an evolutionary  
and adaptive implementation process and can 
be envisaged as a ‘spiral model’ shown in Fig.4. 
As the integrated river basin management in 
Karnataka is a novel initiative the work is at 
the early stages of this spiral.



Fig. 3:  Phases of River Basin Management

Fig. 4: Progress of IWRM
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According to the World Water Assessment Program, 2012 the Krishna and Cauvery river basins  
are categorized as Scarcity and Absolute Scarcity  (Table 2). Basin planning approach is  
imperative in these two basins considering the significance of the basin to the State’s prospects 
and future growth.

Table 2:  Overview of Krishna and Cauvery basins

River 
System

Annual Yield 
TMC

Population 
in Million (2011)

Availability 
m3/year/person Basin Status

Krishna 969.44 29 936 Scarcity in the basin

Cauvery 425.00 20.3 586
Absolute Scarcity in 

the basin

Total / 
Average

1,394.44 49.3 761  

The Government of Karnataka recognized 
early this decade that the State has entered 
a stage of increasing water scarcity and that 
the era of infrastructure led water resources 
development need to be coupled with water 
resources management for informed decision 
making and sustainability of water resources.

As a result, it introduced a series of IWRM 
based initiatives including establishing  
a State level multi sectoral IWRM Steering 
Committee and establishment of the  
Advanced Centre for Integrated Water 
Resources Management. Further, the State  
partnered with Asian  Development Bank  
(ADB) for support to build its capacity and  
aapproaches for IWRM and river basin  
management for sustainable water resources 
management.

The ADB and Government of Karnataka  
along with Government of India agreed  
on the Karnataka Integrated and Sustainable 
Water Resources Management &  
Investment  Program (KISWRMIP) in 2014  
which includes assistance for a pilot 
river basin plan for the Tungabhadra sub-basin 
which is to evolve the process, procedures 

River basin planning is the process of  
identifying the way in which a river and its 
limited natural resources may be used to meet  
competing demands, while maintaining river 
health. It includes the allocation of scarce  
water resources between different users and   
purposes including at times of drought, 
providing transparent and equitable water 
security for water users, balancing  
environmental objectives and competing   
human needs; choosing between competing 
flood risk  management approaches and  
preparing for climate change.

The Fig. 5 shows the process for developing a 
river basin plan that will be further developed 
and followed for the sub-basins of Krishna  
basin in Karnataka. The River Basin Profile 
is a critical step that will enable easier, timely  
development of the River basin plan (RB 
Plan) that has good underlying data and  
information and is focused on the important 
prioritized issues.

River basin planning process

and protocols for river basin planning 
in Karnataka and then for  replication in two 
river basins.



Scope of River Basin Plan

Fig. 5:  The process for river basin plan development and management

adapted from Lao WREA, 2009

Define the scope of the Plan and Vision
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It is critical that the boundaries and scope of 
the RB plan are confirmed at the start of the 
project as very often there are challenging  
factors such as size of basin, administrative  
arrangements, jurisdictional boundaries, 
bio-physical conditions or other reasons 
that might justify departing from the strict  
hydrological boundary. The planning period 
should also be considered and for this project 
a 30-year (2050) period was selected.

The WRD, Government of Karnataka  
under KISWRMIP selected the Tungabhadra  
Sub-basin (K-8) to begin with as a pilot.  
During the analysis, it was found that the  
Vedavati sub-basin (K-9) discharges into  
Tungabhadra river within the State  
boundary. Hence although the Vedavathi 
sub-basin has a small part in other State,  
both K-8 and K-9 basins were included in this 
river basin planning scope (Fig. 6). The key 
features of this process which is underway are 
as follows.



Fig. 6 : Tungabhadra sub-basin 
        consisting K8 and K9

Stakeholders Consultation Workshop - Hosapete

Stakeholders Consultation Workshop - Bengaluru

Project Management

ACIWRM is leading the development of the 
River Basin Plan. In due course and after 
the processes are developed, a RB planning  
expert committee will be convened with the 
sector specific experts from various  
departments and institutes. The committee will 
assist further data gathering, undertake / lead 
sector specific studies, review and suggest  
modification of the plan and lead implementation 
according to agency responsibilities.

 Stakeholder participation

The need for acceptance, ownership and  
implementation of the plan; as well as the need 
for the best possible understanding of basin  
conditions, issues and planned and feasible 
options or interventions requires in-depth  
stakeholder participation. As a forerunner to  
undertaking consultations an in-depth  
stakeholder assessment was made so that 

key stakeholders were identified and  
appropriately involved.

Workshops were held with various  
stakeholders during preparation of the River 
Basin Profile and continue as the plan evolves. 
Workshops have been held in Bengaluru and  
throughout the Basin (Hosapete, Shimoga and  
Chitradurga) with representatives from  
government departments (Water Resources, 
Groundwater, Pollution Control, Agriculture, 
Horticulture and Fisheries), NGOs, and  
representatives of farmer Water User  
Cooperative Societies (WUCS).

Technical workshops were held in field to verify  
and discuss the results of river basin  
modelling studies with the two relevant Nigams: 
Karnataka Neeravari Nigam Limited (KNNL) and  
Visvesvaraya Jala Nigam Limited (VJNL).

 River Basin Profile

The first task in preparing the river basin 
plan is to compile a comprehensive ‘River 
Basin Profile’. This is a very significant and 
important activity and serves several critical 
purposes. Firstly, the RB profile enables us 
to understand the key issues in the basin so 
that the RB plan can be focused on the most 



Fig. 7:  Data Sources for River Basin Profile

Mapping System and Services for Canal 
Operation Techniques (MASSCOTE)

Water Accounting (WA+) and 
Water Productivity (WP)

State Specific Action Plan on Climate Change (SSAPCC) for water sector

 

important aspects and get the key  
stakeholders involved. Secondly, 
it drives the preparation of a  
comprehensive database based 
on the conditions in the river 
basin including existing and future  
developments as well as trends 
in water availability, usage and  
quality. Finally, the RB profile  
assists in the commencement of 
an open consultation process with 
stakeholders. The content of the 
river basin profile was identified at 
the scoping stage of the project.

 Data and Information 
 Compilation

Data and information was collected 
in line with the intended scope of 
the river basin plan. It has been 
assembled from many sources 
(Fig.7) and much of this is stored 
in the Karnataka Water Resources 
Information System (KWRIS).

Data and information has been 
collected from ACIWRM experts 
and their networks, Central and 
State government departments in 
both hard and soft copy formats. 
Currently much of the information 
is only available in hard copy  
formats which consumes much  
time in transcribing the data.

Discussions were held with  
experts and agencies at Central and 
State levels on data comprising  
water resources, groundwater, 
major and medium irrigation, minor 
irrigation, land and water  
management, pollution control, 
watershed development, 
agriculture, forestry, fisheries, rural  

development, soil survey and land use planning, natural  
disasters, and socio-economic statistics.

Since the data collected so far is inevitably less than  
ideal, some parallel technical studies have been  undertaken 
and incorporated into the river basin profile and plan. 
These include assessment of most of the large irrigation 
areas in the basin using the Food and Agriculture of United  
Nations (FAO)’s MASSCOTE approach, the Water  
Accounting Plus (WA+) and Water Productivity (WP)  
studies both by the Institute for Water Education (IHE)  
Netherlands, River Basin Modelling by eWater, Australia, the 
State Specific Action Plan for Climate Change (SSAPCC) 
for Water Sector, and Climate Change studies by the Indian  
Institute of Science. An assessment of water governance, 
policies and institutions, relevant to the water resources and 
management in the river basin was also made.

There are number of information gaps or ambiguities  
including the culturable command areas of major and  
medium irrigation projects; cropping pattern and crop  
areas in command area; industrial/domestic water use,  
watershed works and impact on runoff, irrigation water  
consumption, actual water releases from medium project,  
minor irrigation tanks and water utilization. The most critical  



River Basin Modelling Workshop at Chitradurga

 River Basin Consultation Workshop at Shimoga

data  that needs to be collected deals 
with projects that are under construction, 
planned, scoped or conceptualized.  
Identification of such projects is crucial for 
making an  assessment and develop a plan 
for 30-year period.

 Tungabhadra River Basin 
 Profile - Key Issues

The draft Tungabhadra River Basin  
Profile has identified and commented on many  
issues relevant to the future sustainable  
management of the basin. The most serious 
finding is that climate change is projected  
to reduce streamflow with more frequent 
and severe drought. This underlines the very  
urgent need to strengthen the knowledge and 
management approaches for water resources 
in the basin.

The draft Tungabhadra sub-basin profile  
identifies many key issues that the RB Plan 
should address including:

i. Better hydrological, water quality and  
groundwater monitoring and data assurance 
to enable better planning and management.

ii. River basin governance arrangements to 
coordinate water resource management  
institutions so that an integrated approach 
is taken to ensure sustainable use into 
the future with best use of the available 
resource.

iii. Strengthening the integrated  
understanding and assessment of  
surface and groundwater resources, their 
usage and management with improved  
systems of water entitlements and  
allocation to enable equitable sharing 
of water between users including the  
environment.

iv. Management of the downstream impacts 
of projects and policies by developing  
understanding, operational plans and 
rules for infrastructure including water  
harvesting by tanks. This should include 
water sharing rules during drought.

v. Strengthening approaches for provision  
of water for the environment and  
monitoring of environmental conditions.

vi. Addressing inequitable water availability 
and security as evidenced by the  
substantial tail ender effect in command 
areas.

vii. Watershed development programs and  
their impact on downstream water  
availability if water is harvested especially 
during low flow periods.



River Basin Modelling Workshop at Shimoga

Fig. 8 : Modelled storage volume at  Tungabhadra Reservoir with and 
without Upper Bhadra Project

 

viii. Farmer / water user involvement in the 
operation and maintenance of farm-level 
distribution systems; tanks; and  
micro-watersheds is critical to successful 
water resources management.

ix. Soil erosion and sedimentation in rivers, 
tanks, reservoirs and canals is a common 
issue throughout the basin.

x. The urban population and industrial  
development is growing rapidly causing 
increasing water demands and degrading 
water quality.

 River Basin Modelling- Scenario

River basin planning needs to consider and 
provide plausible and strategic solutions to  
the issues identified in the RB Profile. An  
initial assessment of hydrological drivers,  
conditions and some hypothetical scenarios, 
including  alternative development projects,  
was made for the Tungabhadra sub-basin.

In addition, more detailed assessments of 
key projects that could significantly affect  
water security in the basin were made, 
such as Upper Bhadra Project (UBP),  
modernization and changed operation of the 
Tungabhadra Left Bank Canal and changed 
operation of the Tungabhadra reservoir.

As shown in Fig.8 it can be observed that 
the modelled storage volume at Tungabhadra 
reservoir is not affected due to UBP except 
in few dry years.



Fig. 9 : Process of Scenario Assessments

River Basin Modelling Workshop at Hosapete

Source : Lyle, 2006

Baseline Conditions

The first of these baseline conditions is the 
current situation which details the impact of 
taking no-action and therefore needs to be 
fully understood and included in stakeholder  
consultations as well as raising awareness.

The second baseline condition is natural river 
flow conditions. The minimum (e.g. as 0.5% 
of the 75% dependable annual flow in cubic 
meters per second) flow gives an indication 
of the minimum flow needs for the aquatic 
environment as well as what the river and 

floodplain world have been like under more 
undeveloped conditions such as pre 1950s 
when major development commenced.



Table 3: Tungabhadra sub-basin plan - Scenarios

Future Changes

This includes a wide range of possible  
changes that might affect the water resource 
including increasing population and urban  
centres, expanding industry, increased or  
reduced irrigation, new water projects,  
changed cropping patterns, inter-basin  
transfers, catchment development,  
sedimentation and  operation conditions of 
reservoirs.

The opportunity should be taken to look at a 
wide range of ‘what-if’ possibilities including 
those not currently planned or which seem  
initially impractical. Importantly, an effort  
needs to be made to identify additional  
projects whether they be under construction, 
in planning or in conception so that these too 
can be assessed at the scenario level.

Risks from Extreme Events

Scenarios that are analyzed need to  
consider the possible impact of significant risks 
to water resources management in the river  
basin. These could include drought, periods 
of heavy precipitation and runoff, climate 
change, or the failure of management systems  
(e.g. dam failure).

 

Analysis of Scenarios and 
Management Interventions

Scenario analysis must include assessment 
of a range of economic, environmental and  
social impact. These anayses need to  
emphasize the near-term impact of the  
scenarios  but also considerthe longer-term 
impacts over the agreed (30 year) planning period.

In developing the plan’s proposed preferred 
interventions, such as infrastructure projects  
or more intangible measures such as  
policy or operational changes are preferred, a  
Multi-Criteria Analysis is being carried out as 
a way of making more objective rankings of 
potential management interventions.

This includes the likely significance of  
economic, environmental and social impact 
and the risk (likelihood Vs consequence) of 
any negative impact along with identification 
of any explicit impact on other sectors.

 Scenarios for Evaluation

The list of scenarios being evaluated for the 
Tungabhadra sub-basin Plan is shown in  
Table 3. The scenarios need to be  
discussed and agreed by the core team and in  
consultation with the stakeholders.

Hydrological 
Condition

Current conditions 
in a typical years

Current conditions 
in severe drought

Water Use in 2050 
without climate 

change

Water in use in 
2050 under Climate 

Change
Climatic condition Years 2000-2016 Years 2001-03 Years 2000-2016 Climate Change Projection
Land Use Current Current Current Current
Irrigation CA Water 
Use Current Current + lift irrigation Impl. 

Anicuts/Diversion
+ lift irrigation Impl. 
Anicuts/Diversion

Tungabhadra 
Sedimentation Current Current Projected Projected

Town Water Supply Current Current Projected 2040 
Population

Projected 2040 
Population

Rural Water Supply Current Current MVDWSS MVDWSS
Inter-basin Transfer Current Current Upper Bhadra Project Upper Bhadra Project
Environmental Flow Current Current KWDT Award KWDT Award



River Basin Modelling Workshop at Shimoga

  The Draft River Basin Plan

The draft Tungabhadra IWRM River Basin  
Plan is being developed with the assessment 
and transformation of the issues identified  
in the River Basin Profile into actionable 
Key Result Areas management interventions.  
Consultation with stakeholders on these  
issues and priority actions is taking place.

The scope of the plan is shown in the  
following diagram from which the Key Result 
Areas will be drawn which will include  
actionable items, their budgets and targets.



Water Supply and Use

 • Water resource availability

 • Surface and groundwater sustainable  
diversion limits

 • Water supply infrastructure and its 
management 

 • Water resource sharing, entitlements, 
allocations, control, and enforcement

 • Bulk and retail water supply services

 • Infrastructure operations 
(operational rules, flood and drought)

 • Demand management

 • Efficiency of water use

Water Institutions and Policy

 • Water Resource Department 

 • Water using and impacting  
agencies and sectors

 • Nigams (river basin and project 
manager)

 • Policies and Programs  

 • Stakeholder participation

 • Capacity building

 • Awareness raising

Water Resource Conservation 
 and Protection

 • Water quality protection

 • Watershed development and 
conservation

 • River and estuarine health

 • Protection of the environment

Information and Knowledge  
Management

 • Climate and water resource  
monitoring and assessment

 • Models and decision support tools

    - Climatic conditions

   -  Hydrology

   - Groundwater

   - Water quality

   - Environmental conditions

   - Drought

   - Flood

 • Research



 

The IWRM Roadmap 

IMPACT
Enhanced access and security of water 

resources and services in the river basins of 
Karnataka

Institutions 
and Policies 
for IWRM

Data, Information and 
Knowledge Management Stakeholder Involvement SUPPORTING 

THEMES

Integrated 
River Basin 

Management 

IWRM and Learning Processes 

Cross 
Sectoral  

Integration 

IWRM 
Based  

Irrigation 
Management 

KEY THEMES

 River Basin Plan Implementation

Currently, the responsibilities for water  
resources management, coordination of  
water using sectors and the overall river  
basin management are not well developed 
in the state. The Nigams (KNNL, CNNL, 
VJNL and KBJNL) have some responsibilities  
similar to those of the riverbasin manager 
although most of these are not being 
implemented. The State Water Resources 
Department is a project development  
department with limited State water  
planningand policy activity. The State IWRM 

committee which brings together all agencies 
with water resource impacting activities for  
information sharing and coordination need to 
be leveraged fully.

It is anticipated that in the absence of a  
defined river basin manager, that ACIWRM  
will lead implementation in coordination with 
the responsible line department. An in-depth  
assessment of water related policies, laws and 
regulation is to be made from a state-wide  
perspective with consideration given to the 
need for a State water law including improved  
responsibilities for river basin management.



ACIWRM

The ACIWRM was established to become a Global Centre of Excellence by  
Government of Karnataka in February 2012. ACIWRM acts as a think tank to the  
government’s  Water Resources Department (WRD). It is engaged in policy analysis, 
research,  planning, capacity building and develop the knowledge base for gearing up the  
department up to its future vision 2030. The ACIWRM works with the various  
departments, civil society, the private sector, farmers and water user associations, and 
other organizations to produce integrated advice to the WRD for managing the State’s 
water resources.

Advanced Centre for Integrated Water Resources Management (ACIWRM)
1st Floor, KSFC Bhavana, #1/1, Thimmaiah Road, Bengaluru - 560 052

Phone: +91-80-22262042/43/44; Fax: +91-80-22262045
e-mail: registrar@aciwrm.org; director@aciwrm.org Web: www.aciwrm.org

KISWRMIP

Karnataka, is one of the most water-stressed States in India, with 61% of the State, 
the 5th highest, considered drought prone area in 2003. State is facing severe drought 
condition for the 6th consecutive year. In order to develop the IWRM approach for  
Karnataka, the GoK sought the assistance of the Asian Development Bank (ADB) to 
develop the Karnataka Integrated Sustainable Water Resource Management Investment 
Program (KISWRMIP) to further advance the adoption of IWRM and its concepts in 
Karnataka, the GoK established the Advanced Centre of IWRM (ACIWRM) in Bengaluru 
from 2012.

One component of the KISWRMIP is to study and adapt to Karnataka the important 
IWRM concept of the river basin as the primary water planning and management unit 
to ensure water for people, food, nature and industry. The rationale for developing a 
River Basin Plan is to achieve equitable, sustainable, and acceptable water sharing by 
adopting the principles of IWRM.


