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Background

* There is little doubt that climate change will
have a profound impact on the distribution and
availability of water resources concerning both
average and extreme events (IPCC).

Change in mean annual runoff for a +2°C
increase in global average temperature
(Schewe et al, 2013)

Agreement (%)

* Therefore, the prospect of climate change and
climate resilience has become a key issue for
the dam and reservoir design, operation and
safety community.
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source: California Dpt. of Water Resources
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Increasing Awareness and Actions

Hydropower Sector
Climate
=

* |COLD Bulletin 168 Climate Change, Dams, Reservoirs and

Associated Water resources (2016)
* Hydropower Sector Climate Resilience Guide (IHA, 2019)
e Climate Impacts on Africa Hydropower (IEA, 2020)
e Papers in professional journals (and scientific papers)

* Theme in conferences (ICOLD Q.96 & 97 (2015), Q.107 Dams
and Climate Change (2022))

* Terms of Reference for Consultancy services

* Climate Change Risk Assessment (CCRA) ordered by Donors,
Banks, Developers and Owners/Operators

— Climate Vulnerability of Hydropower sector in Ivory Coast (AFD) or Cameroon (World Bank)
— Cahora Bassa Hydropower plant in Mozambique
— Neskra HPP Project in Georgia/ Volobe HPP Project in Madagascar
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@ International water power and dam construction

@ International journal of hydropower & dams
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Impacts on Dams & Reservoirs: Performance and Safety

) Regional variability (Inflow reglme domlnated by Figure 0.4 Changes in Hydropower Revenues from Climate Change, 2015-50
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Impacts on Dams & Reservoirs: Performance and Safety

* « [Climate] stationnarity is dead » -> the common approach assuming that |~ Jdlsees
the past hydrological conditions are also representative for the project’s | Eiﬁ{';i“ce

lifetime should now be discarded - Future is uncertain
* New engineering challenge: plan and design robust infrastructure
* |HA Guide
* Decision Management under Uncertainty

* Principles and Framework (Decision Tree Framework)
— Applicability to any type and scale of hydropower project

— Suitable for both existing and future hydropower projects
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— Adaptable to single and cascade projects
— Relevant to any geography
— Aligned to the hydropower project’s functions

Compatible with all data availability and quality
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[the objective] is « to assess project performance under different
possible future climate scenarios in order to support decision
making on resilient design and operation, and to quantify climate
risks » (IHA Guide)

Does the project need a
climate risk assessment?

Hydropower Sector
I Climate

Monitoring, o=
reporting and Climatic ) - e krs
gvalua?ion data Hydrological 2 Resilience
model . ;
Guide
Phase 3: v i
i i i ropower nflow
Initial analysis Climate Climate risk Ymof’jel data

stress test management

Generation Economic
data model

@”’]a The process of the Hydropower Sector Climate Resilience ﬁ;‘:j;g;““
Guide
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« Climate stress » scenarios |
& 4ol . ]
 The change factors (T°, Rainfall) adopted - '
for the stress test extends the typical 5 20 .
range of the ensemble of climate model g °* """
projections to ensure that no . -zo'—(i) R S S |
vulnerabilities are missed Mean temperature change ('C)

Projections of national average climate change in Liberia (source: ClimGen)

 The changes are applied uniformly
Change in Precipitation (%)
throughout the year
Change in

° (27_1) Scenarlos for pOSS|bIe future Tem;()oe(:)ature -40% -20% -10% -5% 0% 5% 10% 20% 40%

climate 0°C -40% | -22% | -9% 0% 10% | 23% | 46%
* Inputs for rainfall-runoff model +2°C 51% | 30% | -20% | 9% | 2% | 13% | 36%

+4°C 58% | -38% | -28% | -17% | -6% 5% 27%

Change in mean annual runoff for the climate scenarios
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Impacts on power generation w1 ch

 Hydropower Model = Mike Hydro
Basin

* Decrease in expected annual
generation for most of the
climate scenarios (even with +5%

increase in rainfall) 925 N ' O o O
Jm Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
° Decrea se | S more pronon Ced for Daily power generation for the baseline scenario (left) and the climate scenario (+2°C, -20% rainfall) (right)
dry season generation (or firm Change in Precipitation (%)
. h f f . Change in
power In the case or run ot river Temperature | -40% | -20% | -10% | 5% | 0% | 5% | 10% | 20% | 40%
(°c)
type power plant) 0°C -60% | -22% -9% -5% 0% 4% 8% 14%

+2°C -28% | -15% | -10% -5% -1% 3% 9%

+4°C -34% | -21% | -15% | -10% -6% -2% 5% 16%

Change in expected annual generation for the climate scenarios
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