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Rivers are the venous system of
Planet Earth
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Our bodies and Planet Earth

Veins are lifelines of the human
body

Transport blood — essential for
life

Connect vital organs

Carry life supporting elements
Flow through organs that clean
and protect the blood

Veins, arteries and organs inter-
connected and inter-dependent

Complex multi-dimensional
Different elements, velocities and
flow for different functions

Rivers are the lifelines of the
landscape

Transport water — essential for
life

Rivers connect vital ecosystems
Carry life supporting elements
Flow thorough systems that clean
and protect the water

Rivers, estuaries, aquifers and
oceans inter-connected and
inter-dependent

Complex multi-dimensional
Different elements, velocities and
flow for different functions
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e What happens to the body if ...?

 Halve the amount of blood

* Too much pollution (fat or sugar)

* Blocked arteries

 Reduced or irregular flow to an organ
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River systems are living systems
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= Inter-connected and inter-dependent
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Feedback loops

Changes in:

Volume and timing e

— Depths, velocities and areas inundated——>

2

— Channel shape and sediment dynamies—>

2

— Chemistry and water temperature —>

Carbon cycle

Biodiversity and abundance >
Food web ‘l’
Invertebrates [ Biodiversity and abundance >
Food web
Fi — Biodiversity and abundance——>
Food web
Frogs and Reptiles Blodlve[ilty and abundance
Birds and Mammals Food web —>
F Biodiversity and abundance
YYVYVYYVYY

Affects livelihoods & economies

Overall changes in the nature and functioning of the river ecosystem
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Ecosystem services are the benefits people obtain from ecosystems

Ecosystem services

HUMAN WELL BEING

Primary production

ECOSYSTEM SERVICES
Provisioning
Food
Freshwater
Wood and fibre
Fuel
Sand and gravel
Medicine
Supporting
*  Nutrient cycling
e Soil formation Regulating

Climate regulation
Flood regulation

Disease regulation
Water purification

Cultural
Aesthetic
Spiritual
Educational
Recreational

Security
Personal safety
Resource access
Security from
disasters

Basic needs
Adequate livelihoods
Sufficient nutritious
food
Shelter
Access to goods

Health
Strength
Feeling well
Access to clean air
and water

Good social relations
Social cohesion
Mutual respect
Altruism

Freedom of
choice of action
Opportunity to achieve
what an individual
values doing and being
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River ecosystems

Wetlands Headwaters

Mountain stream

Lakes
Foothills

W

Floodplains Lowland river

Estuary
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Ecosystem services

Mountain streams and foothills:
Supporting services, e.g.,

e Primary production
Provisioning services, e.g.,

* Water

* Building and other materials

Lowland river channels:
Supporting services, e.g.,
* Nutrient recycling

e Primary production
Provisioning services, e.g.,

Floodplains, wetlands and lakes: s Water « Wood and medicinal plants
Supporting services, e.g., * Navigation Regulating services, e.g.,
* Nutrient recycling e Building and other materials «  Water purification
Provisioning services, e.g., * Wood and medicinal plants Cultural services, e.g.,
* Building material Regulating services, e.g., « Tourism and recreation

Estuaries: * Aquaculture *  Water purification « Cultural activities

Supporting services, e.g., * Livestock grazing Cultural services, e.g.,

« Nursery for coastal fish Regulating services * Tourism and recreation

Provisioning services, e.g., * Flood attenuation . e Cultural activities

%/ | - Aquaculture e Carbon sgquestratlon
/06' Regulating services, e.g., Cultural Services, e.g.,
/ Cq - Erosion control e Cultural activities
(mangroves)

Cultural services, e.g.,
e Tourism and recreation
e Cultural activities




Support for ecosystems
habitats
microclimates
life-stages
productivity

Carbon sequestration
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~ Freshwater Living Planet Index

Index value (1970 = 1)
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Drivers of river ecosystems

Hydrology (flow of water)
Water quality: ’\G
— temperature \((\6

— nutrients (}\
— salinity . O\‘

— toxins \
X9 \ & \\

Sedimentology/geomorr’ e(\
Connectivity (flow Q

_ Iaterfl e\ 60
P;‘ |On0(\ de\‘ge\ %
\\

G
%\)((\ O\(\a setation

.»ation and canalisation
.ice utilisation (Management issues):
— sand mining
— fishing
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Drivers of river ecosystems

Hydrology (flow of water)
Water quality:
— temperature
— nutrients
— salinity
— toxins
Sedimentology/geomorphology (flow of sediments)
Connectivity (flow of animals and plants)
— lateral
— longitudinal
Physical alterations
— landuse changes
— removal of vegetation
— channelisation and canalisation
Resource utilisation (Management issues)
— sand mining
— fishing
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e Drivers of river ecosystems

e Hydrology (flow of water)
* Water quality:
— temperature
— nutrients
— salinity
— toxins
» Sedimentology/geomorphology (flow of sediments)
e Connectivity (flow of animals and plants)
— lateral
— longitudinal
e Physical alterations
— landuse changes
— removal of vegetation
— channelisation and canalisation
e Resource utilisation (Management issues)
— sand mining
— fishing
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Channel form:
* habitat diversity
e patch disturbance

flooded habitat E

Life history patterns:

migration
spawning
emergence

seasonality
predictability

' stable baseflows

Variability:
e promotes biodiversity
e discourages invasions

Month of a year
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Rivers transport sediments and carve
landscapes

accumulation zone

ge.

(deposition)

transfer zone
(conveyor belt)

source zone
(erosion)

Flow of sediment

Great Himalaya
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==..  RIver continuum concept wamoteeta
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==...  Flow of animals and plants

Large Cyprinids

esp. Bangana, Labeo @
L]

Medlum-sized Cyprinids Sgeaaining in Medium-sized Cyprinids P{%
Scaphognathops, Mekongina, Labeo & Scaphognathops, Mekongina, Lab Fy

, Bangana, Cirminus , Bangana, Cirminus
Black species
gsp.Channa, Clarias
Large Probarbus
TRt T T [Spawning) DB e ey

Small Cyprinids
esp. Henichorhynchus, Nemacheilus,
Parslaubuca, Labiobarbus, Cimminus

small Cyorinids
esn. Henicharhynchus, Paralauhurca
Labiobarbus, Cimhinus

. Downsroam |

LargePangasi Downsiream

MAY JUN JUuL AUG SEP OCT NOW DEC JAM FEB MAR APR

Baird and Shoemaker 2007
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== Flow of animals and plants

Downsiream
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ﬂBaird and Shoemaker 2007
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== Flow of animals and plants
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Resource utilisation

* Ecosystem functioning affected by:
— Land-use
— Engineering of channels
— Harvesting:

* sediments
* plants
e animals
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e Climate change

* Climate
* Vegetation cover

e Runoff
e River flows

* Sediment supply
* Connectivity
e Resource use




Healthy river ecosystems are

paramount in achieving the SDGs
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