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From big data to smart decisions
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Sediment supply enhance sand bars, riffle-pool structures and hyporheic flows
‘ Recovering deteriorated habitat and biological diversity below dams
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WATER STRESS IS INCREASING

Driven by population growth, increased demand, and climate change

DROUGHT RISK %
2 My ¥
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Drought Risk
Low (0.0-0.2)
Low - Medium (0.2-0.4)
Medium (0.4-0.6)
I Medium - High (0.6-0.8)

I High (0.8-1.0)

Data Source
Drought Risk: WRI, 2019
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WATER STORAGE IS DECREASING

Reduction in Natural Water Storage

Decline in Built Water Storage

Figure 3.15 Net Global Reservoir Storage Volume, Accounting for Storage Loss from
Reservoir Sedimentation
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Economic growth and climate change are key
drivers for new flood defenses :

> Netherlands: need to adapt 1500 of the 3600
km of flood defenses before 2050 to comply
with new risk-based safety standards

- Huge investments in flood safety since 1953 hardly
reduced risk due to (mainly) economic growth in
the protected areas.

- A program of 400 million euros per year, plus some
larger projects by Rijkswaterstaat.

— 600 million euros per year in operation and
maintenance managed by 21 organisations

> USA: Boston, the Galveston-Housten area and
New York are thinking about dams, levees and
storm surge barriers.

- HurricI:Ianes like Sandy & Harvey, served as a wake
up call.

1500 km of dikes



Design ateliers with the population
Lake Marken, north of Amsterdam

Schaardam Warder

These old sea dikes on a peaty subsoil have not been touched
since the repairs (from 1930) after the last flood of 1916
Extra weight will accelerate subsidence.
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Sea level rise will most likely
accelerate due to climate change. Sea
level rise will continue for centuries,
even if CO, emissions are reduced
now.)

Extreme river discharges in N/W
Europe will probably increase (+20%
for Rhine and Meuse)

— Coincidence of river floods and storm
surges is a risk for many river delta areas,
butthese effects happen to be relatively
low for NL..

Extreme and unexpected summer
discharges occurred in recent
decadeS: Oder (1997), Elbe (2003 en
%8%%3, UK (2007) and Meuse (July

)

100 - 150 mm

IN HET ZUIDOOSTEN KANS OP
WATEROVERLAST DOOR
MOGELIJK EEN FLINKE
HOEVEELHEID NEERSLAG

Verwachte neerslaghoeveelheden tot en met donderdag

150+ mm

Predicted precipitation Meuse July 2021
A 100 year event for the Meuse
A 100 000 year event for a July flood!
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Research is needed to understand these changes ad
any tipping points, but also our current climate

> We have several research programs with our meteorological office
KNMI on sea level rise, extreme winds and river discharges

- Example 1: Effects of the ice sheet balance on Antarctica (more important for
North West Europe than Greenland) (size + gravitational effect)

- Example 2: Using 1000-8000+ years of model data from weather and climate
models (ECMWF, RACMO) to evaluate current and future statistics for extreme
winds, storm surges and river discharges.



Construction projects will have to be CO, neutral
and circular (net zero carbon)

> This is EU policy (the green deal) and we need to
prepare for this (also in construction contracts).

> This means rethinking

- how materials can be reused, and when a construction is
end of life

— Choice of construction methods and equipment (electric
rather than diesel)

— Choice of building materials: (e.g. less asphalt, more clay)
and where to source them

- Type of solution: Building with nature has added value but
has its limitations and cannot always replace constructions,
and is site/climate specific.




The fUtu re Of Innovating for e

d & biodiversity ¢ re;ervoirsl
a mS Innovating to orthe people New

. extend life constructions
reserVO|rS to adapt to
Climate
Innovating to Change
enhance the
ressource
Off-stream
SEis 2 FESEIVOIrS A story by Denise Bisnett,
territories Santee Cooper
The legacy
of dams and

reservoirs innovating!



Coastal Branch -
California Aqueduct

Major Conveyance Projects
o | oCal e State
e Federal e Fed/State

c

- Major Lakes

~———— Major Rivers

——— Major Conveyances

- Reservoirs
i 0 25 50 100 \
@ Miles San Dieg§

[/
San Diego Aqueducts ( A%

RO T,
o East Branch -
alifornia Aqueduct




e Figrament of 5800 Lodo08 Roed - Alsmatves 1 8 3
o New Accoes Road




The fUtu re Of Innovating for e

d & biodiversity ¢ re;ervoirsl
a mS Innovating to or the people New

. extend life constructions
reserVO|rS to adapt to
Climate
Innovating to Change
enhance the
ressource
Off-stream
Bams and reservoirs
territories
The legacy
of dams and
reservoirs innovating!

A story by Michel
HoTa Khanh




Vietham

About 100 million inhabitants
Total installed capacity 80 GW

Power generation : X2 in next 10 years
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Dau Tieng, 2018

Ground-mounted solar in a flood zone
540 ha
420 MWp - 688 GWh ¥

Dami FPV, June 2019

Floating PV on a very favorable site
On the Dami reservoir (175 MW HPP)
47.5 MWp - 70 GWh
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Pumped-storage powerplants upgrade volatile solar and
wind energy by short to long-term efficient storage in
order to ensure safe and independent electricity supply




Pumped-storage hydropower plants have

the highest energy efficiency compared
to the use of resources

_ Stored energy returned over lifetime
- Energy required for manufacturing 200
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over lifetime
compared to
energy required o
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Pumped-storage powerplants have the
highest energy storage capacity

Cellular phone 10 Wh 3'400'000'000 R —
e Car 100 kWh 340'000 e
Large scale battery Switzerland 7.5 MWh 4533 90??
Large scale battery Japan 300 MWh 113 %ﬁ

Average household annual 4500 kWh

Source: www.mitsubishielectric.com

38



PSP Nant de Drance
900 MW, Switzerland

Using existing
reservoirs of storage
powerplant and
innovative designs,
PSP can be
economically very
competitive
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' - A legacy of darms and resenvoirs

& Dams & Territories
[T for water management

Entrepeneurship at Kariba

Sediment management & blodiversity
Addressing the Growing water gap
The Della plan barrier

Orfstream reservoirs in California
Floating solar in Vietnarm

PSFs, a required catalyst

Hybridizing solar & hydro

Varsom Reqobs

And compiled by Luc Deroo, deroo@isl.fr

' A story by the CFBR and ICOLD, starring:

Laurent Bessadi laurent.bessadi@edf.fr
& video ©EDF

Guido Mazza mazzguido@gmail.com

Julien Verdonck julien.verdonck@brl.fr

Grégoire Jeanson gregoire.jeanson@freyssinet.com
Jean-Philippe Cattin jp.cattin@razel-bec.fayat.com

Tetsuya Sumi sumi.tetsuya.2s@kyoto-u.ac.jp

Kimberly Lyon klyon@worldbank.org

Robert Slomp robert.slomp@rws.nl

Denise Bisnett denise.bunte-bisnett@santeecooper.com
Michel Ho Ta Khanh mhotakhanh@yahoo.com

Anton Schleiss anton.schleiss@epfl.ch

Filipe Guerra filipe.guerra@edp.com

Priska Hiller phh@nve.no
and the ICOLD Young Professionnals
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