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A source tracking model to identify water quality 
consequences of multi-reservoir projects
HS2.2.2 Multi-dataset, multi-variable and multi-objective techniques to improve prediction of hydrological, 
ecological, and water quality models
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Water transfer pose a threat to recipient basin fish ecosystems 

Armoured catfish and Piranha 
species present in Godavari 
waters led to economic and 
environmental damage in the 
Krishna river

Source: https://timesofindia.indiatimes.com/city/hyderabad/nagarjuna-sagar-
dam-sees-an-influx-of-the-famous-devil-fish/articleshow/56137740.cms

Babu et al., 2016; Seshagiri et al., 2021

>Water quality and ecological evaluations critical at planning stage of large scale water projects
>Limited data records and/or expertise inhibit application of such models often

https://timesofindia.indiatimes.com/city/hyderabad/nagarjuna-sagar-dam-sees-an-influx-of-the-famous-devil-fish/articleshow/56137740.cms


Need for tracking the water source in multi reservoir systems 

3

Recipient

Donor

Releases 

Environmental flows (MEF) 

Demands 

Other transfers 

Excess releases 

In
fl

o
w

s

D
em

an
d

 
re

le
as

es

En
vi

ro
n

m
en

ta
l 

fl
o

w
 r

el
ea

se
s

Water 
transfer

D
o

n
o

r 
re

se
rv

o
ir

Within 
basin

Within 
basin

Outside 
basin

Outside 
basin

C
o

n
tr

ib
u

ti
o

n
 

to
 r

el
ea

se
s

Recipient 
reservoir



4

The source tracking modeling framework

Water balance model Modified source tracking water balance model

Add reservoir inflows 

Release MEF
If deficits >0

Release other transfers
If deficits >0

Release for demands
If deficits >0

Release for demands

Release MEF

Release other transfers

Add INS transfer
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Application of framework to the INS inter-basin transfer in Southern India

Multi-objective optimization considering stochastic 
uncertainties identifies water transfer alternatives 

Godavari 

Krishna

Objectives: 

MEF, irrigation, water supply
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The contribution of donor’s water to recipient’s environmental flows 
increases during low flow periods

The water intended to meet the recipient’s demands are being used to 
transferred to other basins. 

S
to

ra
g

e
s

Excess 

releases

/spills Releases Percentage contribution of transferred water

Annual 
(all / low)

Monsoon 
(all / low)

Non 
monsoon
(all / low)

Environmental 
flows

1%  / 14% 1%  / 14% 0%  /  4% 

Demands 8% / 54% 4%  / 54% 14%  /41%

External 
demands

65%  /  29% 63%  / 29% 77%  /0.2%
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Policy recommendations

Alleviates negative

consequences?
Yes NoMay be


