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ECOSYSTEM SERVICES are the enumerable direct and indirect, tangible and
Intangible benefits provided by ecosystem functions and processes that
contribute to human wellbeing.
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BIODIVERSITY PROFILE OF GANGA RIVER
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BIODIVERSITY OF GANGA RIVER

25 species of Reptlles

5 species of aquatic and | 140 species of waterbirds ‘
semi-aquatic Mammals '

Sl = ‘(Batagur k""j"‘

2= w3 y 4 -:
s e wam .»--1'4

%éﬂg_ﬁ‘@w—%ahisté gangetica)
= . a)

90 species of 236 species of Fishes ‘

Hilsa (Tenualosa ilisha)




ECOSYSTEM SERVICES PROVIDED BY RIVERINE ECOSYSTEMS

A) MAIN STEM RIVER

Consumptive use **Riverbed material
AV X (sand, stones etc.)
drinking, domestic, agriculture **Maintaining Populations &
P Ik & industry Habitats
w-""“ﬁ:‘ sl |1 o Non-consumptive use **Water cycling
e "iﬂ._i"‘;_';_"_"jﬁw e » power generation & “»Water purification
"-’-:_:“ ;‘::: = 213“1*—::*“ £ a- i navigation/transport **Nutrient cycling
._-.,1::}._-.____*'_f:-i_,.y-;ﬂ.-_':."“:.__:_.:;r_--_ P ¢ Aquatic organisms (fish +*Recreation
,ft#}a:_‘:' 7T -, etc.) < Religious & Spiritual
Sl e ’-..-,r : :.e“@. J ,.'.ﬁfff?ﬂ TR Raw (bioticl material
S—— i C) RIPARIAN AREA
B) FLOODPLAIN/ WETLAND “*Food “*Bank stabilization
Consumptive use “*Riverbed material **Raw (bi(?tic.) materiafl LAty
o < Maintaining <*Raw (abiotic) material | Populations & Habitats
drinking, domestic, agricul | populations & habitats s Pe.st SOl _ Sl
ture & industry s Water cycling “*Climate regulation “*Water supply &
Non-consumptive use “*Water purification *»Carbon s.torage & R
** power generation & “*Nutrient cycling seques.tratlon _ U LU e
navigation/transport SRecreation “*Erosion preve.ntlon “*Nutrient cycling
% Aquatic organisms “*Religious & Spiritual s Fl(?Od prote.ctlon LA
(fish etc) “+Soil formation **Religious & Spiritual
S —— «*Waste treatment




Objectives

To identify the key ecosystem services provided by the Ganga River.
To develop a framework for assessing the ecosystem services of
Ganga River.

» To evaluate select ecosystem services provided by the Ganga River
at select sites.

>

Reflecting the variations in geology, geomorphology, soil
type, climate, flora and fauna, and social and economic issues, the
mainstem of the Ganga River can be divided into three stretches.

udy Area

Upper Ganga Middle Ganga Lower Ganga
Gaumukh to Haridwar Haridwar to Varanasi Varanasi to Ganga Sagar
~ 294 Km ~ 1082 Km ~ 1134 Km



A framework was designed that

accounts for resource constraints

and relevance of the ecosystem
services provided.
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Defining the objective of the valuation of Ecosystem Services
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Identification of Ganga River Ecosystem Services
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Developing a criterion for selecting key Ecosystem
Services for evaluation

Resource Extent & Stakeholder
Requirement Importance Viewpoint
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Stakeholder Perception Assessment

e Total 503 respondents surveyed in Upper, Middle and Lower Ganga.

 Upper Ganga, water for drinking most cited ecosystem service (60.90%), followed by
water for irrigation (56.41%) and religious/spiritual services (44.87%).

e Middle Ganga, water for irrigation most cited ecosystem service (55.91%), followed
by religious/spiritual services (39.37%), and water cycle and water for drinking
(28.35%).

er Ganga, water for irrigation most cited ecosystem service (65.48%), followed
y provision of fish (50.60%), and water for drinking and religious/spiritual services
(48.21%).

10.90%, 23.62% and 26.19% of the respondents in Upper, Middle and Lower
Ganga, respectively, mentioned that Ganga River maintains population and habitat
for diverse floral and faunal species.




Ecosystem Services provided by Ganga River and their extent
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ethodology adopted for evaluating the select Ecosystem Services at Select sites

system Service Study Site Methodology

Upper Ganga (Srinagar, Uttarkashi)
Middle Ganga (Meerut, Kanpur, Mirzapur,
Varanasi)

Lower Ganga
[Patna Urban Area, Bhagalpur, Kolkata
Municipal Corporation, Southwest Kolkata
(Joka) & Eastern Kolkata (Anandapur & Patuli)]

Benefit Transfer
Data: Secondary data from Government
departments/reports; peer reviewed
literature

Water for drinking and
domestic use

Market Price

Benefits t riculture (water
fe _e_ y t9 agrict u.lef(t.?te Low(egrirz?)nga Data: Secondary data from Government
or irrigation and soil fertility) departments/reports

Benefit Transfer

Data: Secondary data from Government

Water forfower generation Ganga River mainstem & Alaknanda ) .
departments/reports; peer reviewed

literature
Middle & Lower Ganga Avoided Cost
Water for transportation [National Waterway 1 (NW 1) (Allahabad to Data: Secondary data from Government
Haldia)] departments/reports

Market Price
Data: Secondary data from Government
departments
Market Survey
Data: semi-structured questionnaire-based
interview survey
Market Survey
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Middle Ganga

Riverbed material (Uttar Pradesh)

Middle Ganga

Provision of fish (Varanasi, Narora)

R \eational/ religious/ Middle Ganga



River plastic quantities Show  ponyjation density along the Ganga
Igh correlation with River Mainstem

Best 2019
( ) Ganga Mainstem (& Alaknanda) _ 952.55

Lower Stretch

1,321.54

Middle Stretch

890.57

Upper Stretch 180.51

West Bengal 1425.36

Jharkhand

557.72

Bihar

1321.51

Uttar Pradesh

Uttarakhand - 180.51
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Two top plastic waste generating states
of India are along Ganga (UNIDO, 2018):
Uttar Pradesh: 1,30,777, Jharkhand:

35,854
\\

54 'Class-I' cities and 30 'Class-II'
towns situated within 10 km from
banks of Ganga



Benefit of dumping waste in the river = cost of
Infrastructure/resources to manage the waste generated

“In India, municipal agencies spend about 5%—25% of their budgets on solid waste management. Urban
local bodies spend around X500 to 1,500 per metric tonne of solid waste, out of which 60% to 70% is
usually spent on collection alone, and 20% to 30% is on transportation.”

— EPW (Balasubramanian, 2015)

Typical waste management costs by
disposal type (US$/t)

Lower- Upper-
m Low- middle- middle- High-
income Llncome income income
countries ountries countries countries
CelllsBia A 20-50 30-75 50-100 90-200
transfer
""'"3'_‘5 Controlled landfil 10-20 15-40 20-65 40-100
to sanitary landfill
Témf;ﬁr i Open dumping 2-8 3-10 = =
- .___,._: —— . Recycling 0-25 5-30 5-50 30-80
- T n Composting 5-30 10-40 20-75 35-90
T.;;h ¥ i . Source:World Bank Solid Waste Community=ef=Rreetree=ind Climate and Clean Air
‘> Processing Coalition.
- Plant Note: — = not available.
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‘Sea to Source plastic expedition’ Ganga River
2019 (WII-NGS). Amounts of plastic waste coming
to Ganga is less than other rivers for which data is

available.

T.hIS could be pr-obably du? to recent ban on Plastic on river
single-use plastics and Gol’s Swatchh Bharat bank and
Abhiyan. deposited after

floods

‘ / . . 2 ,
* Floating Plastic . _‘_.‘
Plastic in Biota«—X — A

R p

Plastic in
»Sediments

Impact of Plastic on riverine biodiversity




Physical impact on biodiversity:
entanglement, ingestion, starvation
Chemical impact: build up of
persistent Bio-accumulative
Transport of invasive species and
pollutants from polluted rivers to
remote areas in the ocean
Economic impact: damage to
fisheries, shipping, and tourism
Health impact: Affects human food

chain through bioaccumulation IS THE TRADE-OFF
\ / WORTH IT?

EFFECTS OF PLASTIC ON ECOSYSTEM

Affects the Human Toxic for surface

h -

Food chain fee_ql_e_‘rs |

SOIL
POLLUTION @

BIRDS & TURTLES FEED AT
THE SURFACE OF THE PATCH

BIOACCUMULATION

www.theoceancleanup.com
TryForGood.com



Some ways forward

Understand plastic waste generation at community level
Demand and supply of plastic waste, circular economy

Engage communities, mass awareness, social movements (Ganga
Praharis)

Financial and policy interventions: Local governments cover ¢ 50% of
investment costs for waste systems, rest from national government
subsidies and~ private sector.

Wporking closely with Gol programs: Financing solid waste
anagement a challenge, more for operational costs than for capital
vestments.

st recovery for waste services differs across income levels, full cost
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