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Managing water allocation

water resource over
allocation

} environmental —
provision

— public supply —

— hydro-power —

—— Industry ——

—— irrigation ——




Local Ilvellhoods
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Fish for fisheries

Grass for cattle

Fertile soils and
natural irrigation
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Biodiversity

 Nature conservation

- Biodiversity (e.q.
river dolphins)
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Cultural services

Family/community
history

Spiritual/religious
connection

Tourism
Quallty of life
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Why is the whole flow regime
iImportant?

channel maintenance flood

/ floodplain connectivity

\' maintenance flows for spawning and dispersal

freshet trigger flows for migration

“}A R‘-A /\U/ \ low flows for juveniles

not enough

N **--~J ALL_}A

discharge

tlme

All aspects of the flow regime are important for
some element of the river ecosystem



Environmental flows

.. the quantity, timing and quality of
water flows required to sustain
freshwater and estuarine ecosystems
and the human livelihoods and well-

being that depend on these
ecosystems.

e Brisbane Declaration 2007
ot
eFlowNet
Cashal Enviranms : a2 Netenrd
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SUSTAINABLE

DEVELOPMENT s ALS

6. Sustainable water management

* 6.3 Improve water quality ... reducing pollution
.. chemicals ... untreated wastewater

* 6.4 ensure sustainable withdrawals ...

* 6.6 protect and restore ... ecosystems ...
forests, wetlands, rivers, aquifers, lakes



How much water does a river need?

* No single answer

* Over 250 methods

* Big questions

What sort of river do you want?
What are the pressures on the river?
What will the future bring? "




Objective-based flows
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Conservation objective

maintain nature character
e.g. Ramsar site

Ecosystem service
objective

Maintain depth for river
festival
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Scenario-based flow setting

+ No pre-set objective le ST

« Stakeholder participation
— awareness raising

- local community action

« Trade-off between water uses
— economic value |
- political decision
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River management classes

Class 1 natural
Class 2 semi-natural
Class 3 working river
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Lateral connectivity

Flood pulse
concept

Linking the river to
its floodplain
wetlands

Exchange of
species, carbon,
nutrients

Human well-being




Longitudinal connectlwty

River continuum
concept

Dams disrupt
continuum

Need to release

water and sediment
downstream

Allow fish and other
species to move
upstream




What can be
learnt from
elsehwere?

Thames basin
10,000 km?

650 mm rainfall
15 million people

significant water stress

~ . "% recycled 7 times



The River Thames 1858
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*The Great Stink

Smell of

untreated human waste
and effluent

 Parliament suspended
*Prompted sewerage

hames -

FARADAY GIVING HIS CARD TO FATHER THAMES;
And we hope the Dirty Fellow will consult the learned Professor.


http://www.magnoliabox.com/art/544108/the-silent-highway-man
http://www.magnoliabox.com/art/544108/the-silent-highway-man

The River Thames 2008

Fishing, boating,
swimming ....

Spiritual re-connection

Eco services restored
e.g. water purification

2010 Winner of
International Theiss
River Prize
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150 years of work

Clear long term vision
A Jjourney with people

Key steps

1865 2015
sewerage installed
Industrial pollution control
environmental flows
nutrients (P stripping)
nano-particles, oestrogen
water trading
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What

sort of river do you want?

P
5 b g

natural
10,000 BC

recent past (when | was young)



European Water Framework
Directive

Reference Conditions Ecological

1 Status

(nearly) totally undisturbed

slight alterations

moderate alterations | Moderate
major alterations Poor

gsevere alterations measures

OK

Good Ecological Potential

can’t do




Realistic objectives

« 2000 years of
management

* Important heritage

* Protected for
managed habitats

* Natural conditions not
desirable

s M




Solutions In Thames

Clear vision though
participation

Water provision for London

Ensuring water Is returned
to the river; good quality

Restoring floodplains for
multiple benefits

Connectivity through
barriers (fish passes)

Good data to assess
options




No substitute for good data
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Flow ( mes)
B 88883888

Studies of ecosystem services

Floodplain wetlands control floods

with no floodplain

1998 flood flow Oxford
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— Floodpol ain storaae — Embanked channel



Assessment of future risk

ecological impact from hydrological alteration




E-flow methods
releases from dams

(& .
channel maintenance flood i
/ floodplain connectivity a0

maintenance flows for s

‘ - e - —se .’._,‘ .
SER £y
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discharge

P

Assessment of
Environmental Flows for
the Upper banga Basi

time

Quantity — magnitude, timing, duration, frequency
Quality — temperature, sediment



A

Logone floodplain, Cameroon

Maga dam led to reduced
floodplain inundation

Loss of eco services to
local community

Environmental flow
releases made

Value of fisheries, grazing,
water resource

€ 1.4-2.7 million per annum

Better than natural
conditions?
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embankments barrages
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Paradigm change

Water management .. | Food, energy,

- built infrastructure " lindustry, public
OLD [ EIA supply

Necessary environmental

Impact

Water management Food, energy,

Industry, public

NEW j—l EOA supply &

Built infrastructure ecosystem

Natural infrastructure d







River Ganga - Environmental flow Scorecard

Scoring progress and prioritising future activities in Ganga environmental flows

1) Delegates placed green dots to show how much progress has been made in the environmental flows
2) Delegates placed gold dots to show where priorities should be in developing environmental flows in the future
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