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e Ecosystem models for EFlows

Based on a combination of data,
knowledge and experience, use scenarios to
show how interventions in river basins resonate
through to biodiversity, ecosystem services,
and lives and livelihoods.

Interventions change the following drivers :
* Hydrology

e Hydraulics

* Sediments

 Water quality

e Barriers (connectivity)

* Harvesting pressure
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GULF OF TONKIN

MRC. Mekong River Commission
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Upper Mekong Basin boundary
Lower Mekong Basin boundary

River

Country boundary

Map information

Unit: meter

System: UTM, Zone 48
Spheroid Everest
Datum: Indian 1954

Prepared by
Regional Flood Management and
Mitigation Centre, TD/MRCS. Aug 2017
Email: FMMP@mrcmekhong org

‘Web site: http:/www.mrckekong.org
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~emet - Indicators to represent ecosystem

and social use

A network of indicators is used to describe the river
ecosystem and its human users. These include:

* arange of aspects of the flow, sediment and WQ regime
of the river

* arange of ecosystem attributes
* arange of river-linked social attributes

Change described as a % change from
baseline for each indicator
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.. Selection of driving indicators for one site

Dry season onset

Dry season min 5-day discharge

Dry season duration

Dry season average daily volume

Wet season onset

Wet season duration

Wet season maximum discharge

Wet season duration

Wet season flood volume

Within-day range in discharge

Width/wetted perimeter

Depth

Mean velocity

Mean shear stress

Dry: min/max/mean Coarse suspended sediment
Dry: min/max/mean Fine suspended sediment
Wet: min/max/mean Coarse suspended sediment
Wet: min/max/mean Fine suspended sediment

. Nutrient concentrations
LT GBS Temperature

Hydrology (sub-set)

Hydraulics

Suspended sediments




UN® selection of responding indicators for one

site
RESPONDING Indicators

Lengths of cut banks
Bed sediment size (fine to coarse)

Geomorphology RESPONDING Indicators.

(habitat) Ephemeroptera

Midges

Pest species
Shrimps/prawns
Hydrocynus vittatus
Mormyrops anguilloides
Labeo cylindricus
Cichlids

Distichodus spp

| abeo altivelis

RESPONDING Indicators

Availability of fish
Availability of fruits (figs, etc.)
Social Extent of grazing for livestock
Availability of reeds and grasses
Extent of flood irrigated commercial agriculture

Macroinvertebrates

Fish (sub-set)
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- Captures relationships of driving and
responding indicators

Dry season
discharge o
Wet season
shear stress - Gravel Beds
Duration of
wet season =\ Dry season duration
Sediment < Dry season discharge
supply
Onset of wet season
: Biomass of
FISh CatCh aquatic insects
(I nCOmE) Connectivity
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A simplified eco-social model that is true
to the complexity of river ecosystems
and social uses

United Nations
Environment Programme
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sl External modelled time series

Each responding indicator

Fish Guild A

Transformed into time series of

driving indicators

N

Severity of change relative to PD Median
[6)] N w N = o = N w N (&)

30 40 50 60 70

Dry Season Minumum Discharge

80|

Curves combined using mlti-criteria decision analysis procedures

/

Scenario: Dry season minimum discharge for each year
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External modelled time series

Transformed into time series of
driving indicators
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Each responding indicator
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—SH_2020BL = Cumrent

DRIFT prediction of
change for each year
30 years of record = 30

values

Ergsion (bank/ bed incision)
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Basic output is time series of relative

% of Baseline (FA2-Vientiane)

% of Baseline (FA2-Vientiane)
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Erosion (bank / bed incision)

80% increase in erosion
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Streamlined — 2020 e 2040

Main channel spawner (short distance white)
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50% reduction in white fish
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e Capture the functioning of river ecosystems
* Assess multi-dimensional scenarios

— flow of water

— sediments

— water quality

— management issues (channelisation/over-harvesting/sand mining)

* Provide reasons for predictions

* Build capacity and understanding

* Use available information

e Asset for ongoing management, teaching ...
* Updated/expanded over time

* Tried and tested
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EXAMPLE OF APPLICATIONS
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System: UTM, Zone 48
Spheroid Everest
Datum: Indian 1954
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Regional Flood Management and
Mitigation Centre, TD/MRCS. Aug 2017
Email: FMMP@mrcmekhong org

‘Web site: http://www.mrckekong.org
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The Lower Mekon
Mekong River

g Basin:

- Tonle sap River
- Tonle Sap Lake

ekong Delta




~== Predict impacts of development (or

I’EStOI'GtIOn) on ecosystem condition

2007 2020 2040 2040CC
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Driving indicators

Water quality

Sediment

Other
interventions

Macronvertebrates

Ecosystem indicators

River-related
Birds
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River-related
Mammals

River-related

Frogs \
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e Some other applications

e Zambezi Basin

* Pangani Basin

* Breede Basin

e Kafue Flats and Lower River

* Elephant Marsh on Shire
* Lilongwe Basin
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