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Why do we need FLOW In our rivers?

Upstream vs Downstream Communities
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Wheredoesthe FL OW come from? Which Elow?

Surface flow and
Subsurface flow
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Human Use of Flows In India

Annual water requirement for different uses (in km3)

2010
1997-98 Low High %

Surface water

Irrigation 318 330 339 48
Domestic 17 23 24 3
Industries 21 26 26 4
Power 7 14 15 2
Inland navigation 7 7 1 15
Environment—Ecology 5 5 1 20
Evaporation losses 36 42 42 6
Total 399 447 458 65
Groundwater

Irrigation 206 213 218 31
Domestic 13 19 19 2
Industries 9 11 11 1
Power 2 4 4 1
Total 230 247 252 35
Grand total 629 694 710 100

Annual Precipitation 4000 km3 Total river flow 1953 km3
Total utilizable surface water (river flow) 690 km3
Total replenishable groundwater resource 432 km3
Total utilizable groundwater resource 396 km3
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Why do we need FLOW In our rivers?

Upstream vs Downstream Communities

Specific Reaches vs Entire River vs Coastal Areas
OR
River Basin

Bathing, swimming, rafting?
Fishing? Sediments (Gravel, Sand)?
Waste assimilation?
Groundwater recharge?
Birds? Wildlife? Floodplain Grazing?

What does the community value more?
Off-stream benefits OR In-Stream benefits
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Instream and offstream goods and services
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Flow variability
Promotes diversity and resilience to disturbance

Low flows: Define whether the river flows all year. Create

varying conditions during seasons dictating which (and how
many) biotic species occur at any time of the year

Small (relatively frequent) floods: Stimulate spawning in fish,
flush out poor quality water, cleanse the river bed, sort the river
stones by size, creating different kinds of habitat. Trigger and
synchronize activities as varied as upstream migrations of fish
and germination of seedlings on river banks

Large Floods (infrequent) floods: Provide scouring flows that
shape the channel. Move and cleanse cobbles and boulders on
the river bed, recharge soil moisture on banks, inundate
backwaters and secondary channels, and floodplains



COMPONENTS OF RIVER FLOW

Volume: depth, area, velocity
Duration: each year
Amplitude of variation
Frequency of variation
Timing of the year

All flow components and their interactions
influence the habitat and biota differently.




Flow affects all Components of a River System
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Effect of Flow on Habitat Characteristics
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Influence of flow variables on biological/ecological processes

Hydrol ogi cal Processes Biolog cal/Ecol ogical Consequences Feedback Effects
Parameters
Depth Germination Competition

i Establishment —® Food chain Interactions i i
Duration i, Altered Flooding Regime
Frequency 9 g _ Altered Runoff
Amplitude Reproduction (Flowering)
Timing

Decomposition =~ ———— Nutrient Turnover

Flow Altered
Velocity Growth and —— > Growth Reductio / Evapo-transpiration
Waves Reproduction \
Turbulence Biodiversity
Water Quality / \
- Habitat
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M atter — Siltation < Growth Reduction/ M odifi cation
Mortality
Nutrients
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DRY SEASON
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Water levels and fish catch
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Aquatic biodiversity and natural flow regimes

Principle 3
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FLOW AND CONNECTIVITY
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Interactions Between Rivers,
" Floodplains and Adjacent Uplands

—

Exchange of Organisms, Materials and Energy
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longitudinal, lateral and vertical transfers
of wWater, energy, nutrients, organisms
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Stream Bed Sediments
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Ecosystem Services Dependent upon Flow

Transport and deposition of sediments along river course
Watering Floodplain wetlands

Recharging groundwater
Moderation of salinity

Role of Floodplains

Supply of good quality water
Resources: fish, reeds and forage
Purification of wastes
Flood protection
Agriculture and fisheries
Recreation, aesthetics, social-cultural activity
Eco-tourism
Support estuarine and marine species
Support terrestrial species

livelihoods, food, income, quality of life for communities



Methods for Environmental Flows

Prescriptive Tennant
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Wetted
perimeter
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Incr emental
M ethodolgy

Downstream
Responseto
I mposed Flow
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Time
reguirements

Moderate to
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Moderate
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Methods for Environmental Flows

Hydrological: Complexity- Low. Data needs: Mainly desktop; Some virgin
naturalistic historic flow records Expertise:  hydrological, ecological

Hydraulic rating: Complexity: Low- Medium. Data needs: Discharge linked
to hydraulic variables - typically single river cross-section Expertise:
Hydrological, hydraulic modelling, ecological

Habitat Simulation: Complexity: Medium — High. Data needs: desktop and
field, Historical flow records, many hydraulic variables — multiple cross-
sections, Physical habitat suitability data for target species. Expertise:
Advanced hydrological modelling, advanced computer-based hydraulic and
habitat modelling, specialist ecological expertise on physical habitat-flow
needs of target species

Holistic: Complexity Medium — High. Data needs: + many hydraulic
variables — multiple cross-sections, biological data on flow- and habitat-
related requirements of all biota and ecological components. Expertise: As
above



No agreement on methods or any common method

All available methods devel oped for the specific
conditions of small, headwater streams

Not suitable for large, lowland, monsoon-fed rivers

Ecosystem services and livelihoods need to be considered
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