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Need of River Basin Profile

River Basin Plans are being prepared for priority 
basins in Karnataka commencing with Tungabhadra 
sub-basin. The core focus of the plan is expected to 
be water sharing and security and protection under 
conditions of water scarcity. 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. Since the River Basin Plan depends on 
the issues relevant to the basin, it is imperative to 
identify the issues to tackle in the RB plan. 

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 (River Basin) profile enables us to understand 
the key issues in the Basin so that the RB plan can 
be focussed on the most 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  

conditions.  Finally, the RB profile assists in the  
commencement of an open  consultation process 
with stakeholders. The guideline of the river basin 
profile was prepared and accordingly profile has 
been developed.

 Process for Preparation of Profile 

A river basin profile is identified as key for  
developing the RB Plan and has been developed to 
understand and prioritise the issues in  
Tungabhadra Sub basin. The RB profile which  
provides a summary of the current conditions,  
issues and trends in the river basin, a foundation for 
developing the River Basin Plan, and an information 
source to support future planning and government 
policy initiatives.

Preparation of  RB profile begin with collection, 
integrating and analysing  the data from various 
source like, Published Reports, News Items,  
Research Paper, Website, data from various  
department of GoK and GoI. This task is most  
challenging and requiring extensive visit to 
many government, semi-government and private  
agencies. (Fig 1)

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

Fig 1. Data Sources
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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. Individual discussions were conducted with  
experts and agencies at central and State levels  
including water resources on data comprising 
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, plan and other government policy  
studies.  These include assessment of most of the 
large irrigation areas in the Basin using the FAO’s 
MASSCOTE approach, the Water Resources  
Accounting Plus (WA+) and Water Productivity 
(WP) studies both by the Institute for Water  
Education (IHE) The Netherlands, river basin  
modelling by eWater Australia (ACIWRM, 2018b), 
the State Specific Action Plan for Climate Change  
for (SSAPCC) water sector, and Climate Change  
studies by the Indian Institute of Science (IISc, 
2017). An assessment of water governance, policies 
and institutions, relevant to the water conditions and 
management in the River Basin was also made.

Based on the data collected from various  
departments following thematic information is  
presented and identified challenges are listed.

 Thematic content

      Physiographic

      Agro-Climatic Zone

      Climate and Topography

      Administrative Division

Tungabhadra Sub-Basin 

River Basin planning is initiated for Krishna  
Basin of  Karnataka with Tungabhadra Sub-Basin  
as a pilot to evolve process, procedures and protocols 
and its standardization for replication in other river 
basins under KISWRIMP. Tungabhadra Sub-basin 
comprises the Tungabhadra (K-8) and the Vedavati 
sub basin (K-9) of the Krishna Basin in  
Karnataka. It is selected for  River Basin (RB)  
planning because of its significance in Karnataka 
as it occupies 23% of total State population  
contributing 30% of State milk production, 37% 
state food production and contributing  22% to the 
GSDP in the State with ave age per capita income of  
Rs. 97630/- covering 30% of state geographical 
area (Figure 2).  Tungabhadra Sub-Basin is also has  
diverse nature of issues/challenges in the basin 
such as relatively low value and low productivity of  
agricultural water use, increasing demands for  
water from non-agricultural sectors, inter-basin  
water sharing disputes, head reach and tail ender 
problems along rivers and in command areas,  
industrial and domestic pollution, declining  
groundwater (GW) availability and quality, 
and sedimentation of reservoirs. Moreover, the  
Tungabhadra Sub-basin is the major tributary 
of Krishna Basin which has 82% of its area in  
Karnataka.

      Demography and socio Economic

     Agriculture and Land use and Land cover

      Water Resource

     Consumptive Use of Water

      Non Consumptive use of water

      Water Quality

      Ecosystem and Environment

      Drought and Flood

      Tourism and Culture

      Governance in the Basin
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Fig 2. Important attributes of Tungabhadra Sub basin

Picture of Gangamoola- Origin of Tunga, Bhadra 

Physiography

The catchment area of the Tungabhadra river basin, up to its confluence with the Krishna in Telangana, is 
71,417sq. km which is 27.6% of the area of the Krishna Basin (259,077sq. km).The river Tungabhadra derives 
its name from the Tunga, and  the Bhadra, and confluence of the two streams at Koodli in Shimoga. Major 
tributaries are the Bhadra, the Haridra, the Vedavati, the Tunga, the Varda and the Kumdavathi. The catchment 
area up to Karnataka and Telangana Border is 57,548 sq Km excluding the portion of Vedavati river flowing 
through AP (7148 sqkm). 
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Kuduremukha is a mountain range in Western Ghats 

Tunga and Bhadra and Tungabhadra at Kudli 

 



Bhadra 
River

Tunga 
River

Tungabhadra River

Kudli
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Agro-Climatic Zone

Tungabhadra Sub-basin falls into six major  
agro-climatic zones with 66% area falling into Dry 
Zone, 18% in Transition Zone and 14% in Hilly 
Zone dominated by Western Ghats

Climate and Topography

The climate in  Western Ghats with an average  
elevation of 1200m, receives an annual rainfall 
of up to about 4,500 mm (average 2,300 mm),  
average annual evapotraspiration of 1300 mm and an  
annual average temperature of 24 °C. The middle 
reach of the basin, downstream of the confluence 
of the Tunga and Bhadra rivers and upstream 
of the Tungabhadra dam is undulating with an  
average annual rainfall of 800 mm, average annual  
evapotraspiration of 1,500 mm and annual average 
temperature of 26°C. The lower reaches,  
downstream of the dam are mostly irrigated black 
cotton soils, with an average rainfall of 600 mm,  
average annual evapotraspiration of 17,00 mm and 
annual average temperature of 27°C. 

The 70% of annual rainfall occurs in the 
months of July to October
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Fig 3: Trend of Annual Average temperature

Fig 4: Trend of Annual Average Rainfall

An overall increasing temperature trend from the  
linear regression trend analysis for the  
Tungabhadra Sub-basin (1951 to 2014) is  
observed whereas rainfall trend appears to be  
decreasing causing more negative water balance in 
the Basin

Administrative Divisions

Tungabhadra Sub-basin covers thirteen districts, 
about 68 taluks, 1,697 villages, 2 Municipal  
Corporations, 14 City Municipalities/Councils, and 
5 district headquarters.

Districts Bellary, Chitradurga, and Davanagere 
are wholly located in the sub basin and Haveri,  
Davanagere Koppal, Shivamogga and Chikamaglur  
district are substantially covered.

Demography and Socio Economic

As per 2011 census, the total population in the  
Tungabhadra Sub-basin is 14.2 Million and  
population density is 191 in rural area to 3,166  
persons per sq km in Urban. However most  
populated city is Davanagere and Bellary with  
more than 5200 persons per sq km.  Growth rate 
of urban population is 18%, which is 2.1 times  
higher than the growth of the rural population. Main  
issue is more water demand from Urban User  
leading to less water avaiable to other sector.  
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Fig 5: Land Use and Land Cover and its 
           distribution in the Basin (2013-14)

Fig 6: Area under Seasonal cultivation and its    
  distribution in the Basin (2013-14)

Agriculture & Land Use & Land Cover

Agriculture is the main occupation for 11 million 
people (77% of the total population) therefore the 
management of water for agriculture is critical for 
livelihoods in the basin.

Agriculture covers most of the basin (60.09%).  
Approximately 15.9% of the basin area is  
covered by forest (mostly in upper reaches), and 
around 3.9% of the basin area is covered by water 
bodies. The net sown area in the basin is around  
38,800 sq km of which 11,626 sq km is irrigated. 
The major crops grown are maize (7,252 sq km), 
paddy (7,139 sq km), pulses (5,839 sq km),  
cotton (4,681 sq km), jowar (sorghum, 2,858 sq km), 
ragi (finger millet, 2,844 sq km) and sugarcane  
(638 sq km).

The literate population is 12.6 million, 89% of the 
total population, of which 55.5 % are male and 44.5 
% are female.

The designed cropping pattern in irrigation  
Command Areas has been specified for protective 
irrigation of semi-arid crops, however, in reality 
paddy and sugarcane dominate. This has resulted 
in increased water logging and salinity in command 
areas, coupled with very poor drainage network.
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Year % change 
since 1989

Forest 0.02%

Not Available for Cultivation 0.72%

Other Uncultivated Land 
Excluding Fallow Land -0.55%

Fallow Land 2.20%

Net Sown Area -2.40%

Cropped Area 0.31%

Area Sown More Than Once 2.71%

Land Use Change since 1989-2014

Water Resources

Average Annual Rainfall (AAR) of TB  
Sub-Basin is 1,103 mm (1986-2015 for 321 Station), 
this mean 2,242 TMC of water on volumetric basis.  
The total average annual available flow  
varies from 297 to 605 TMC and average  
annual runoff in the Tungabhadra Sub-basin  
is 405 TMC. The net availability of GW is 189 
TMC and the volume of groundwater extracted 
was 114 TMC in March 2014. Irrigation is the main 
sector using 107 TMC which is 93 % of total GW  
extracted. 

Fig 7: GW Availability in Tungabhadra 
Sub-basin

Fig 8:  Annual Flow in Catchment Area of  
Tungabhadra Sub-basin 
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Fig 9: Monthly Volume at Gauging Stations for Average Year 2006

Fig 10: Monthly Volume at Gauging Stations for Dry Year 2012

For the average year most of the water 
is stored in TB reservoir, therefore flow  
generally is less than 5 TMC at Mantralayam 
in the month of June and July,  
whereas flow crossed 60 TMC in July month 
of dry (2012) year may be due to release of  
water downstream of TB reservoir. It is found  
that main source of water in the TB rivers is  
coming from Tunga catchment.

There are 9 major and 16 medium  
irrigation projects on 6 tributaries of  
Tungabhadra river having 275 TMC storage 
/utilisation. The total sectoral water  
allocation from  reservoirs of the Tungabhadra  
Sub-basin (337) for irrigation is 316.78  
TMC (94.3%),  domestic and drinking 
5.15 TMC (2%) and 14.74 TMC (4%) 
for industrial purposes. Minor irrigation 
tanks are extensive in the basin with 1,477 
tanks having storage  capacity of 46 TMC.
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Fig 11: Net irrigated Area by different Source in Tungabhadra Sub-basin

Sub Basin 
Name

Sub Basin 
Code

Drainage 
Area 

Sq Km
Percentage

Population 
in Million

Aver. 
Annual 

Utilisation 
TMC

Availability 
m3/year/
person

Tungabhadra K-8- 39,106 34.45% 10.07 338.22 940.02

Veravathi K-9- 18,442 16.24% 4.13 33.14 224.84

The estimated per capita water availability 
of K-8 is 940 m3/year/person and water  
availability is considerably lower at 224 m3/year/
person for the K-9. According to international  
standards (World Water Assessment Program, 
2012), water ‘scarcity’ is defined as where water 
availability is < 1,000 m3/person/year and ‘absolute 
scarcity’ as being <500 m3/person/year.

Consumptive Use of Water

Agriculutre is major consumer for crop production,  
in  Tungabhadra Sub-basin and comprises about  
30% of the net sown area in the basin. The area  
irrigated from all sources in the Tungabhadra  
Sub-basin is 11,626 sq km of which about 55% is  
from surface sources (canals, tanks, lift, etc) and 
45% from groundwater alone. Irrigation by wells 
is increasing in the basin. There is a steady rise in 
the use of groundwater for irrigation an increase of  
75% in the gross area irrigated with groundwater 
from 2000 to 2014 (Fig. 12).

The total water consumption has shown an  

increasing trend over the years and it is estimated 
an average water utilization of 364 from surface  
and 110 from GW.

The total volume of water supplied for drinking 
and domestic needs for urban areas is 518.3 MLD 
(6.68 TMC) and, of this, 5.15 TMC water is sourced 
from various reservoirs and from Tungabhadra. It is  
estimated that urban water demand will reach to 9.3 
TMC in 2040 and 11TMC in 2050.

There are 20,646 habitations in Tungabhadra 
Sub-basin which represent 34% of the state  
habitations and the estimated demand for drinking 
water is 14 TMC in the Tungabhadra Sub-basin. 
There are over 46 million livestock in the  
Tungabhadra Sub-basin and the total water demand 
is estimated as 5 TMC.

Water demand for industrial usage has not been 
estimated for Tungabhadra Sub-basin, however 
allocation to industries by the WRD is 9.73 TMC 
from various reservoirs and 14.8 TMC from various 
stretches of Tungabhadra river.
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Fig 12: Total Gross Irrigated Area by Wells from 2000-2014 in Tungabhadra Sub-basin

Fig 13: Water Utilization / Demand from different Sector

2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2000-11 2000-12 2000-13 2000-14 2000-15

Non-Consumptive Use of Water

There are 10 operational hydro power generation plants of small capacity at dams, canals and distributary 
networks in the basin. The total installed hydropower in the Tungabhadra Sub-basin is 204 MW.

Fishing is one of the major activities supporting livelihoods in the Tungabhadra basin with reservoirs as one 
of the major sources of fishing supporting 40% of the Basin’s fishing community. Total fish production in 
Tungabhadra Sub-basin is 81,000 tonne which is 14.6%  of the state fish production.
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Ecosystem and Environment

The Tungabhadra river is a haven for various  
aquatic flora and fauna with hundreds of species 
of wild fish and other aquatic wildlife. The GoK  
declared in 2015, 34 km stretch of river from  
Hole Mudlapura near Tungabhadra reservoir to 
the bridge of Kampli as the “Tungabhadra Otter  
Conservation Reserve” to protect the rare wildlife 
species.

The KWDT I provides a share of water for  
environment as, ‘the State of Karnataka shall  
maintain a flow of 90 cusecs from Upper Bhadra 
Dam to Tungabhadra dam and a flow of 100  
cusecs from Tungabhadra dam upto the confluence 
of Tungabhadra with Krishna river with a mean  
annual total of 2.83 TMC from Bhadra dam and 
3.15 TMC from Tungabhadra Reservoir’.

Other than this small and unmonitored allocation 
from Tungabhadra reservoir, there is no provision 
of water for the environment in rivers of the  
Tungabhadra Sub-basin.
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There are 5 Wildlife Sanctuaries viz, Someshwara Wildlife Sanctuary; Bhadra Tiger Reserve; 
Shettyhalli Wildlife sanctuary; Daroji Bear Sanctuary; Ranebennur Black Buck Sanctuary; and one 
National Park viz., Kudremukh National Park. The annual number of visitors in those parks is 45,000 
including foreign tourists.

Water Quality

Monthly water quality monitoring is  
undertaken by WRD at 4 locations in Tungabhadra  
Sub-basin and at 16 locations by the Karnataka 
State Pollution Control Board. Surface water  
quality is deteriorating at Bhadravati, Shivamogga, 
Harihar, Holehonnur towns due to release of  
untreated town effluents and chemicals from 
paper mills, chemical and other industrial  
establishments. River water quality downstream  
of Bhadravathi and Shivamogga town conforms to 
Class-C till 2011 and 2013, while it was D in the 
2016.

BOD downstream of Tungabhadra reservoir  
shows a steady increase from the desirable level of 
3mg/L to more than 8 mg/L during 2011-2015.
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Drought and Flood

Drought is more common in the Tungabhadra 
Sub-basin compared to flood because it is a  
semi arid to arid region. According to the Revenue 
Department, the Districts downstream of  
Tungabhadra Sub-basin especially Koppal, Bellary 
and Raichur have faced serious drought for more 
than 10 years out of the last 16 years.

In Tungabhadra Sub-basin, 75% of Taluks  
experienced drought in 2015 and 60% of Taluks  
experienced drought for more than 8 years between 
2001-2016.Various government programs assist 
with various drought proofing works for agriculture.

KSNDMC provides data on drought to the Revenue 
Department and the Revenue Department  
prepares damage and loss due to drought and prepares  
memorandum for financial assistance from the  
Central Government and it follows the  Guidelines 
in the Drought Manual 2009, Indian Ministry of  
Agriculture and Cooperation.

Tourism and Culture

There are number of sacred and cultural sites in the Tungabhadra Basin. Sringeri, a temple on the bank of 
Tunga river attracts more than 10,000 pilgrims (normal seasons) and 15,000 to 25,000 (special occasions). 
As a result the average water consumption is 70,000 to 100,000 litres per day, which is more than the water 
supplied by the local urban body to the town of Sringeri. Similarly, another temple at Horanadu, consumes 
around 25,000 – 30,000 KLD. 

Hampi is an ancient village situated on the banks of Tungabhadra river near Hospet and is a renowned  
UNESCO World Heritage site. The village stands within the ruins of the city of Vijayanagara, the former 
capital of the Vijayanagara Empire. The Vijayanagara canal network is partly within the heritage site area and 
is under the monitoring of Hampi World Heritage Area Management Authority (HWHAMA). This agency 
has set certain norms to be followed in the area development including the rehabilitation of system. However 
water requirement is not estimated for visiting tourist population.

There do not appear to be any specific water allocations or flow requirements provided for such sites and this 
does not appear to be an issue.
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Sringeri Temple Near Tunga River

Governance in Basin

There are over 30 organisations at the central and  
State level with responsibilities, policies and laws  
for the governance of surface, groundwater, the  
water environment and wate sheds. While this  
emphasises the importance of taking an IWRM  
approach to harmonize approaches and policies,  
there is also considerable overlapping of  
responsibilities between some of the organisations.

The WRD is principally a major and medium  
irrigation department focused on the construction 
and operation of projects. There is an  
important need to expand its activities into  
integrated  water resources management. A river  
basin organisation might be a useful mechanism  
for the coordinated management of the river  
basin by agencies, sectors and water users however  
further study is required of this.

Water security is being hampered due to absence  
of Water Governing Institute at basin level to  
decide the water allocation and prioritised to  
different stakeholders in the basin. There is  
limited or no exhaustive account (e.g. Basin  
Register) of water on availability, consumption 
and how it is being used for agriculture, domestic  
(Urban and Rural), industries, religious,  
environment, diversion etc.

The four level of hierarchy within each 
Nigams (Fig 14)  are Zones, Circles, Divisions,  
Sub-Divisions. The Managing Director is in charge 
of the Nigam and a Chief Engineer is in charge 
of Zone, Superintending Engineer for Circle,  
Executive Engineer for Division and Assistant  
Executive Engineer  for Sub-Division.
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Fig : 14 Administration and Jurisdiction of WRD Zone, Circle, Division and Sub-Division in Basin

Managing Director‐KNNL and VJNL

CE, Irrigation Central 
Zone Munirabad

1) Irrigation Central Zone, Munirabad 
2) Superintening 

Engineer, Tungabhdra Canal 
Construction 

Circle, Yeramarus,Raichur

Five Division (One in 
Munirababd and 4 in 

CE,  Upper Tunga 
SHimoga

1) Superintending 
Engineer, Upper Tunga  Project

2)  Bhadra Project Circle

Nine Division (5 in 
Upper Tunga Shimoga 

and 4 in Bhadra

CE, Upper Bhadra 
Chitradurga

1) Guarage Campus
2) J.C.R. Extension, Main 

Road, Chitradurga
3) Manangi Thanda, Manangi 

Eight Number Division 
( 2 In Guarage, 4 in 
Chitradurga and 2 inRaichur)

24 Numbers 
Sub‐Division

and 4 in Bhadra 
Project)

33 Numbers 
Sub‐Division

Chitradurga and 2 in 
Manaangi)

31 Number 
Sub‐Division

This River Basin Profile has identified and commented on many issues relevant to the future  
sustainable management of the Basin and these are summarized.  Perhaps the most serious 
finding is that climate change is projected to reduce stream flow 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.
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Challenges identified in RB Plan

Key issues identified in the Profile are:

 i. Better hydrological, water quality and groundwater monitoring so that planning and management can 
be done effectively.

 ii. Coordination of water resource management institutions so that an integrated approach is taken to  
ensuring its sustainable use into the future with greater efficiency

 iii. Strengthening understanding and assessment of surface and groundwater resources and their usage 
and management from a River Basin perspective to improve water entitlements and allocation for the  
equitable sharing of water between users including the environment.

 iv. Investigating the downstream impacts of projects and policies to develop operational plans and rules 
for infrastructure including for water harvesting by tanks, so as to limit the impacts on downstream 
water users.  This should include rules for drought management.

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

 vi. Addressing inequitable water use as evidenced by the substantial tailender effect in command areas.

 vii. Watershed development programs and the impact on downstream water availability if water is  
harvested especially at lower flow periods, during drought and with climate change.  Investigations 
are needed to understand these impacts.

 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 in the basin.

 x. Absence of Water Governing Institute at basin level to decide the water allocation and prioritised to  
different stakeholders in the basin.

 xi. The urban population and industrial development is growing rapidly in addition the aquatic  
environment is stressed due to poor water quality.  These will require additional water supply.
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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 organi-
zations 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.


