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People welcoming river water
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Drinking water as the substance to 
transformation

http://blueplantenetwork.org
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Sources and Options we have to 
address water supply issue?

OPTIONS
More inland reservoirs 
Interlinking of  rivers – to optimize the surface water  
Ground water
desalination plants, 
wastewater reuse facilities,
Coastal reservoirs

Sources: Rainwater, Surface water, Subsurface flow,
Ground water and  Sea water

Primary renewable source of  freshwater is Rainfall
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YEAR
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Global Dam Construction
- Very few large dams after 2000

- More and more people have realized the problems  of   large dam construction on land
- Silting process – reduce storage – 75% silt will be left on land
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India – A country of rivers

31-08-201916 16

7 MAJOR RIVERS
•Indus
•Ganga
•Brahmaputra
•Godavari
•Krishna
•Narmada
•Tapi
•Mahanadhi 
•400+ - Main Tributaries

India has more than 5000 large dams

3rd LARGEST DAM BUILDING 
COUNTRY IN THE WORLD
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COASTAL RESERVOIRS
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Coastal Reservoirs
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Coastal Reservoirs

20
Typical Cross Section of  Coastal Reservoir
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Schematic of  Coastal Reservoir that Enables storage of  Fresh water during river floods
(Jianli Liu et.al 2013)
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Coastal Reservoir with Soft Dam
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Coastal Reservoir with Soft Dam
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Sea based reservoirs Vs on Land reservoir’s
Item Coastal Reservoir On land reservoir

Dam Site Sea (Inside / outside river mouth) Valley (limited area)

Water level At sea level Above sea level

Pressure Low pressure along with wave surges High water pressures

Catchment area Entire Catchment of  the river course Partial catchment

Seepage By density difference (Slow) By head difference (fast)

Pollutant Land based and sea water Land based

Land acquisition Nil High

Environmental 
damage

Nil (no forest damage, no displacement 
of  people, etc.)

Very high (difficult to 
build dams now a days)

Water Supply By pumping Mainly by gravity

Construction cost Low High
24
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Advantages of sea based reservoirs

No harm to any of the river basins and 
no alteration to the river course (no 
temporary diversions as well)

No disturbance to any forest cover  

No submergence of land 

No physical displacement of people 
and their villages / towns

Agriculture activity can be augmented

Coastal erosion can be minimized 

Ground water recharge due to fresh 
water in estuarine areas 

Intrusion of saline water into wells will 
reduce

Freshwater dredging will provide sand 
for construction 25
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Advantages of sea based reservoir
Earthquake resistant sea walls

Solar panels on the sea wall – Solar energy

Tidal energy at the wall

Roadways over the sea wall, Fresh water Fishing, Navigation and
Tourism

Real estate opportunities

Length and width of sea wall - serve as a deep water fishing harbor -
benefit the fishing community.

Increase in industrial, recreational and fisheries activity around this
fresh water

26
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Existing Coastal reservoirs around the world 
(modified after Yang and Kelly, 2015)

Country Name Purpose

Netherlands 1. Afsluitdijk in the Ijsselmeer, 1932
2. Zuider Zee, 1937

Flood control
Flood control

India Thanneermukkom bund, 1974 Agriculture
South Korea 1. Sihwa, 1994

2. Saemanguem, 2010
Tidal energy
Land reclamation and
fresh water

Hong Kong 1. Shek pik, 1968
2. Plover cove
3. High land

Fresh water

China 1. Qingcaosha, 2011
2. Chenhang, 1992
3. Baogang, 1985

Fresh water

Singapore Marina barrage, 2008 Fresh water
United Kingdom Cardiff Bay project Freshwater and coastal

area development
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On 25 September 1933, the Afsluitdijk, NETHERLANDS was 
officially opened

28
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Construction of Large Freshwater reservoirs in Bays – Hong Kong

1963-64 – Water Rationing – every 4 
days for 4 hours  of  water supply – use 
of  sea water for flushing
Fresh water reservoirs in the sea 

The Shek Pik reservoir – 1957  to 1963 –
24M cubic meters
Plover Cove reservoir – 1968 – 230 M 
cubic m
High Island reservoir – 1978 – 290 M 
cubic meters

Continuous water supply was restored 
Desalination plant commissioned in 1975 
was even decommissioned

29
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Shek Pik reservoir High Island Reservoir
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Plover Cove Reservoir 

Coastal Reservoirs of Hong kong
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HOW DOES THE BARRAGE WORK?

Nine numbers of  26.8-
metre-long hydraulically 

operated steel crest 
gates, will be built across 

the 350m wide Marina 
Channel to keep out sea 

water. 
31

Marina Reservoir,

Marina Bay, 

Singapore -2008 

Operations 
started Nov 
20, 2010
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Saemangeum Seawall- KOREA
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Qingcaosha Reservoir in Shanghai
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Coastal reservoirs –Under Planning stage

34

1. Pluit Reservoir Revitalization Project, Jakarta, Indonesia,

2. Kalpasar project, Gulf of Kambhat, Indian Water Project, Gujarat,

3. Sydney and other coastal cities, Australia, 

4. New York , USA 

5. Netravati river project, Mangalore, India
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Rainfall
1176mm

Built more than 5000 Dams
Standing 3rd in World
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Fresh Water Shortage
Availability of  freshwater 
per capita is declining
WATER STRESS –
Developing world
Water demand in coastal 
regions  is also increasing
India is not running out of  
water but Water is running 
out of  India

36
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COASTAL RESERVOIRS

INDIAN SCENARIO
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Location of barrages across 
Vembanadu Lake

Bird’s eye view of 
Thannermukkom barrage

(S Kolathayar et.al 2018)
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Coastal reservoir in the Gulf of 
Khambhat in Gujarat State

Development plan to supply water 
for the entire Gujarat coast using the 

CR (Kalpasar (2016)
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First International Seminar on Coastal Reservoirs 
Research

&
Review meeting of BWSSB project on Feasibility studies 

of Coastal reservoir across Netravathi River
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Feasibility Implications
Enough water available?     YES upto 385 TMC per year

Can the water requirement of Bangalore & 
Mangalore be met? YES. Just with less than 10% of runoff

Is Water quality good enough? YES No major treatment 
needed

Is proposed reservoir safe from natural hazards? 
YES. Can provide extra safety against Tsunami hazard

Will this enhance the overall coastal livelihoods? 
YES Provided Fresh water fishing is encouraged. Need to bring 
awareness.

Cost Effective? YES
43 43
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An Attractive, Clean and Beautiful Mangalore Waterfront City 
in Future with proposed coastal reservoir 44
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The first International workshop on Coastal Reservoirs was 
organized on 19th July 2017 at Amrita University Coimbatore which 

was participated by 60 delegates from various organizations in 
India and abroad.
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-coastal reservoirs – 1110 BCM connected 
through sub surface pipeline in ocean –
Perennial water source by connecting to Ganga 
/ Hooghly river 

- Reservoirs along with solar 
power generating stations to 
generate enough power to pump 
the treated fresh flood waters to 
interior dams and ponds / tanks
- 4500 kms of  pipeline 
connecting 12 Reservoirs 
- Size of  reservoirs – can be 

small also if  we can use the 
kere’s and existing dams to 
store water in peninsular India

- Water will be available 
throughout as Ganga basin is 
being connected to southern 
grid

Sea based reservoir

Subsea pipeline

SAROVAR MALA

Indian patent No: TEMP/E-1/44294/2016-CHE – Smart water network to store river flood 
water in sea based reservoirs and a method of  Interlinking these reservoirs (Sarovar Mala)

0,308399:93458&60 
<<6=2<
42=226==
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River basins Considered
Godavari
Mandovi
Nethravathi
Mahanadhi
Ponniyar
Tapi
Vaippar
Kallada

23/4/2018 Amrita School of  Engineering 50
50
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Summary and Conclusion

1. IACRR recognises that world is not running out of water, but water is running 
out of our river mouths

2. Water dominates every policy and other Sustainable Development Goals. 

3. Coastal Reservoirs provide a solution to water-food-energy nexus

4. Water can quench disputation to promote peace and harmony life

5. Welcome to Join IACRR and make your contribution to the world
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1st IACRR World Congress in October 2020

iacrr.org
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