Understanding the impact of anthropogenic activities on river
ecosystem services In India : A hydro-economic approach
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1.Highlights 4. Methods 5. Results

* In recent decades, the demand for water has increased due to increase in human 4.1 The Landscape Classification (Input data)

5.1 The landscape classes
population, economic growth and industrialization.

The Sub-basin is divided into landscape class based on topographic Information 3

Wetlands (16.45%)
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The diversion of water by dam construction, groundwater abstraction, stream
channelization and inter-catchment transfer are some of the example of anthropogenic
modifications of river landscape. In addition, land-use pattern can contribute significantly to
modify natural flow regime in catchments.
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« The present study highlights the use of Landscape based hydrological modelling (Flex-topo ? A% ¥ Lo o
hydrological model) to study the changes caused by anthropogenic modification in the form e e W
of irrigation on river flow regime and its impact on production of ecosystem services In St S, R
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2. Introduction | e :
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ver e.co_system services are governed by river flow regime an _|t IS influenced by many |ot!c nearest Drainage) 5.2 Estimation of change in flow regime
and abiotic factors which includes topography, land cover, climatic condition and anthropogenic . . . .
modifications [1] 4.2 Incorporate anthropogenic modification in model structure 9 -
——No Irrigation Scenario
_ _ _ _ _ . _ Based on coverage of area under irrigation in study area, irrigation component is added 80 1  —rrigation Scenario
Hydrological alterations of rivers flow regime while benefitting human development in many ways in model structure
have damaged the delivery of ecosystem services [2] 70
Hillslope % 60
The Cauvery basin in India is becoming increasingly water scare due to rapidly growing water i _E
demands for irrigation, household consumption and generation of electricity. The situation is Terrace Irrigation (50% of area) 5 >0
further complicated by multitude of water uses and stakeholders with conflicting interest. £ 49
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health of rivers? —%_} 5.3 The optimum condition for production of ecosystem services
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Landscape based hydrological model (Flex Topo) [3]

4.3 The tradeoff analysis & maximizing welfare —Production Possibility Frontier (PPF)
. . . . . . 6.5 — Utility C L[ &
Both agricultural production and species richness are considered as function of the flow _ thity Curve (TC)
1 o]
regime The boundary of PPF plots irrigation and T i L
_ _ _ environmental flows in 2 dimensions for all =
Irrigation Environmental flow possible flow regimes as simulated by the S .
hydrological model for production of E
ecosystem services and UC curve 5
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6. Conclusion

» ldentification of ecosystem services that have tradeoff’s

Downstream

* Identifying utility of different stakeholder’s group The results shows how a landscape based hydrological modelling approach along with

knowledge of economics can be used to predict the changes in flow regime and socially justify
allocation of water between humans and the environment.

» Construction of production possibility frontier (PPF)

» Construction of utility curve (UC)
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