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The country heavily relies on hydropower, which is projected to be
increasingly exposed to large climate fluctuations:

¥ In total generation capacity is 439 MW (~88 % 5
from ) L8
- Current Access Rate (Rural: 1% Urban: 46%) — by
2030 N s
Case study 7 focuses on the impact of climate change on the i\ e
hydro-power resources for the Mpatamanga project in Malawi, a /@\\ ®in A
cost project which will increase by the total N
installed generation capacity of the country (350 MIW). EDF has } _
signed on September 2022 a binding commercial Agreement to M8\ T A%
undertake the co-development of the Mpatamanga hydropower < i
project together with the Government of Malawi, the \

International Finance Corporation (IFC) and Scatec. “?
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Energy & Water in Malawi
The hydro-climatic contexte

Bhave et al., J. of Hydrology (2020)
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=» Shire river outlet:

DMHlﬂWI
Tanzania @ [ ] Tanzania
« Lake Malawi provides 80-90% of waterflow ;SSTZZW‘Zf
= . 1 [ Lake Malombe
e  Shire river catchment provides 10-20% of waterflow ol & o

e 2977 masl

= 35 mas!

2 Lake Malawi level: below 471.5 m a.s.| --> no discharge
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< Lake Malawi water contribution :
e 55% : Malawi
e 41% : Tanzania
e 4% : Mozambic
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Energy & Water in Malawi

State of the art

Bhave et al. (2020): By 2030: one model over six
predicts a water level below the lake discharge threshold.

=» need to be updated with the latest climate projections
=» need to use a multi-hydrological modeling framework

FOCUS-Africa SC7 :

» Future water resources sustainability in a climate
change context.

» Impact of future water needs (share with agriculture)
on the lake level.

» Evaluate the risk that the lake level drops (sustainably)
below the critical threshold.

Bhave et al. (2020)
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29 bias-corrected CMIPS models. 471.5 mas] (marked by grey line)

> Mtilatila et al. (2020)

Mean monthly Lake Level [m a.s.l]
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Energy & Water in Malawi
The frame-work

Service Design &
Development
(Implicated parties)

Service Delivery

Service Adoption
Fellow user: Electricite de France (EDF) International Division

EDF
R&D
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> field mission
vi : 02-08 October 2022

eeting with stakeholders Field visits




field mission

s : Water-Energy-Food nexus

Energy poverty Droughts
Redumc_m 3 Deforestation
hydroelectric power
: {charcoal)
generation
| Soil depletion J [ Irrigation
Z
[Increasing evapo ration]

[ Use of fertilizer ]

Increasing

Sedimentation |« oilerosion. |

temperature

Water quality

Weed boom
Water hyacinth

Heavy
precipitation




gy & Water in Malawi

dated frame work

Service Design &
Development
(Implicated parties)
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Service Delivery Service Adoption

Fellow user: Electricite de France (EDF) International Division
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Water and
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Co-exploration

Co-design Co-development

DOWNSCALING

PARTICIPATORY ACTIVITIES

Literature review

Team meetings
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Stakeholder meetings &
Interviews.
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Historical and future climate
analysis acrass Malawi

Co-evaluation

- -
DISSEMINATION & DELIVERY wf % €DF v

IDENTIFIED ENDUSERS & STAKEHOLDERS

"
~~CDF

-~

egenco

CMIP6 = high reselution
.......... . RCM simulations forcing - \
& &=
[ l Processing & Web-based DBata JIII
Q Grapnics demonstrator
( Lake inflow ©  Lake cutflow q) Shire discharge Ministry of Energy
= ke ol [ Lake outf  discharge ol
" T =4 72 S F-3
b Upstream Lake 2 : 5 = -
%{DCCMS M Ip sy Lake Malawi medel Shire River basin Hydropower JTiT}
lalawi basin model preduction medel L
(LMM) model (SRM) .
(ULMBM) HPP Minlstry of Natural - s
| ) Resources and Climate '“"'Sr‘;:mm:l" -
« mHM model + Water balance and + mHM modlel + Estimation of Report Changs
- Water balance of reuting + Water halance and hydropawer
the ULME + Lake level & autflow discharge dynamics production from
= Inflow inta LM dynamics discharge
IMPACT ASSESSMENT
| |
=] E i
i S sl
| . e
Soclo-Eco Context €S Benchmark/ Exploring CS potential use Ll ) | “f_.@ e
| Assessment what services S TpIichE BTy, getaium DT In-project / Capacity Replication Post-project/
| are accessible meetings) s":mf‘:;" e P oo Impact Bullding!  mechanisms beyond  Ex-post analysls.
e — assessment  trainings Mpatamanga project  of measured
= = ) Ipace
Inclusive Food Weter Governance, Climste Change !
Econamic Energy Nexus Innovation, Partnership & Disaster |
Growth & Capacity building Resilience i




Conclusions

=» The country mission was fundamental to understand the local context and the real
needs for the climate information.

-)It allowed us to identify the strong interconnections between the different socio-
economic sectors and the need to build a climate service that take into account all
these aspects in order to be useful for all end-users and not only the energy sector.

=> Training the local stakeholders to use and to maintain the climate service is also

very important for the prosperity of the climate service beyond the lifetime of the
European project.
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List of hydropower station in Malawi

Hydroelectric Type Capacity Year River
station (MW) complete
d

Kapichira Run of 128 2014 Shire
river

Nkhula A Run of 24 1966 Shire
river

Nkhula B Run of 100 1980 Shire
river

Tedzani | Run of 20 1973 Shire
river

Tedzani Il Run of 20 1977 Shire
river

Tedzani Il Run of 52.7 1996 Shire
river

Tedzani IV Run of 18 2020 Shire
river

Wovwe Run of 4.35 1995 Wovwe
river

Mpatamanga Reservoir 350 2025 Shire
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