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We will record this session
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Avoid
distractions
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Be
comfortable

Use the chat
for questions
or raise your
hand if you
want to speak



Name - Location - Job/expertise - One word that describes your
mood today

Example: "Sophie — The Netherlands — Climate expert at CAS - Excited!"

Please answer in the chat
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Dr. Hasse Emmanuel Ochola IgnaGcgngaatltcilivia
Climate Goosen Matsaba WAGENINGEN
Adaptation UNIVERSITY & RESEARCH
Services
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What are we going to do today?



Welcome

Introduction to climate risk - Sophie

Comprehensive and Rapid Climate Risk assessments — Dr. Hasse Goosen

Climate risk assessment in Kenya - Emmanuel Ochola

Food security - Ignacio

Closing



Be able to explain the basics of
climate risk and learn about

different examples

Savelugu
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Receive news and updates about SAFE4ALL Africa

https://mailchi.mp/c8b95dfbd95c/safe4all -africa
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Introduction to climate risk



Raise your hand if you would like to say something
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HARMFUL CLIMATE

g PROBABILITY OF A
EVENT OR TREND
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q CLIMATE _ PROBABILITY OF A
- HARMFUL CLIMATE X

EH RISK

EVENT OR TREND
Hazard X X
The threatening event
- (including its
- probability and X X

geographical extent)
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q CLIMATE

EH RISK

The threatening event
(including its
probability and
geographical extent)
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q CLIMATE

EH RISK

High drought sensitivity
of crops
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q CLIMATE _ PROBABILITY OF A
- HARMFUL CLIMATE X

EH RISK

EVENT OR TREND
Hazard X X
The threatening event
- (including its
- probability and X X

geographical extent)
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Comprehensive and Rapid Climate Risk
assessments

Hasse Goosen (CAS)
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https://www.adaptationcommunity.net/
Wp-
content/uploads/2023/10/giz_2023_Cli
mate_Risk_Sourcebook.pdf
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PROBABILITY OF A
CLIMATE
HHHE = g HARMFUL CLIMATE X L IMPACT

RISK
EVENT OR TREND
Hazard X % Vulnerability
The threatening event The resistance or
- (including its X % lack of resistance of
probability and the exposed
geographical extent) elements to the
hazard
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APPENDIX A: CLASSIFICATION OF CLIMATE-RELATED HAZARDS

Temperature- Wind-related Water-related Solid mass-related
related

Changing Changing wind | Changing Coastal erosion
temperature  (air, | patterns precipitation

freshwater, marine

patterns and types

outburst

water) (rain, hail,
snow/ice)
o | Heat stress Precipitation or | Soil degradation
'E hydrological
5 variability
Temperature Ocean acidification | Soil erosion
variability
Permafrost thawing Saline intrusion Solifluction
Sea level rise
Water stress
Heat wave Cyclone, hurricane, | Drought Avalanche
typhoon
Cold wave/frost Storm  (including | Heavy precipitation | Landslide
blizzards, dust and | (rain, hail,
‘E sandstorms) snow/ice)
é Wildfire Tornado Flood (coastal, | Subsidence
fluvial, pluvial,
ground water)
Glacial lake




q CLIMATE _ PROBABILITY OF A
- HARMFUL CLIMATE X

EH RISK

EVENT OR TREND
Hazard X X
The threatening event
- (including its
- probability and X X

geographical extent)
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Sectors Impact Chains
Human Human (people affected) ‘ Human Risk |
capital
(people) Health « Heat stress
« Water-borne diseases
Natural Water resources « Groundwater depletion and
capital degradation
(planet) « Surface Water
Biodiversity & environment « Mangrove forest degradation and
loss
Production Agriculture « Land availability
capital « Water availability
(profit) « Agriculture Crop Yield Vulnerability
Livestock « Decrease in Livestock and Poultry
Health
« Land Availability for Livestock
Fisheries « Change in fish culture

Change in fish capture

Navigation, Transport &
Infrastructure

River navigability
Road and rail network vulnerability




Impact Chain People Affected Due to Natural Disasters

Hazard Factors

Cyclones & Monsoon:

storm surges SLR

Heavy rainfall

25%
25% l l
Riverine flood Flash floods
25% 25%
Vulnerability 33%
66 %
o]
Access to Health  [2>% l Potential Impacts
facilities
People affected due to natural disasters
Poverty 25% (loss of households, livelihoods,
morbidity, mortality, goods and
Education 25% services) 34%
70%

Proportion of Old Age
Population (age>65)

Proportion of Child
under 5 Years age

Proportion of Daily
waging Population

Exposure
10%
Rural
Population
0,
10% Embankrmente
0,
20% Flood and
cyclone shelters
20%
| Lack of access
to Housing
25%
20% 25%
Women 4
)50,
20% Landless «L/{
people, Elderly,
Children,
disabled people

25%
Disabled People

)
)
)
)
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People Affected Due to climate related Natural Disasters




Sectors Impact Chains
Human Human (people affected) « Human Risk
capital
(people) Health « Heat stress
« Water-borne diseases
Natural Water resources « Groundwater depletion and
capital degradation
(planet) « Surface Water
Biodiversity & environment « Mangrove forest degradation and
loss
Production Agriculture « Land availability
capital « Water availability
(profit) « Agriculture Crop Yield Vulnerability
Livestock « Decrease in Livestock and Poultry
Health
« Land Availability for Livestock
Fisheries « Change in fish culture

Change in fish capture

Navigation, Transport &
Infrastructure

River navigability
Road and rail network vulnerability




- Complete picture of all risks covering all aspects of society

- 84 input data sets (hazard data, population census,

topographic data)
- 15 risk indicators; 2 climate scenario’s and reference period
- 300 page report
- > 200 GIS maps

- 2,5 year project
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- Less data intensive
- Using expert judgement and knowledge

- More engaging
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Outline of this Rapid CRA - Steps

Steps

1.1. Determine the relevant climate hazards in a city
(m 1.2. Select relevant climate indicators that provides evidence of how these hazards express
U4l themselves

1.3. Analyse historical trends and events for these hazards

1.4. Analyse future projections for these hazards, for different scenarios & time horizons

2.1. Determine the relevant city sectors
g

iﬂ 2.2. Analyse non-climatic trends, e.g. demographic and socio-economic

2.3. Assess the different (spatial) impacts related to the hazards, positive or negative

2.4. Prioritise the identified impacts with city stakeholders

3.1. Assess risk, looking at severity and probability of impacts, with the city stakeholders
p 3.2. Summarise and communicate the key risks

3.3. Assess the Adaptive capacity

Funded by https://www.c40knowledgehub.org/s/article/Rapid-Climate-
the European Union  Change-Risk-Assessment-Module?language=en_US

SAFE4ZALL

AFRICA
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Determine relevant climate hazards - Desktop study

One of the methods to identify climate
hazards in the city is to perform desktop
studies and scan news articles. For many
cities, climate hazards are already a
relevant topic.

Quezo.n City is “\‘,\_e
warming up ©

Average temperature in Quezon City
Sclence garden station 1961-2018 {°C)

A LN L T - T g

Source: prepared by CADS/CAD/PAGASA,
2020

Over the past 65 years,
temperatures have risen steadily in
the Philippines, with an average of
0.1°C per decade (PAGASA, 2018).
Quezon City is developing
aggressively, and the effects of

B *rﬂ

Rotating blackouts hit Metr

Filipinos to experience warm Christmas this year
" S ~—PAGASA
Highest temperature in Metro e

Manila in 2019 so far reported in =
QC

Metro Manila heat index reaches
40.4°C

Alaiing Heat Stress In The.
Philippines- PAGASA Gave Waming

o Amemi
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Analyse future projections - Scenarios

https://interactive-atlas.ipcc.ch https://climateinformation.org/

News Feedback FAQ

&,

[ ]
IDCC @ ¢ IPCC Working Group | (WGI): Sixth Assessment
ol e REDOTT

climate change

IPCC WGI Interactive Atlas

OUR POSSIBLE

# 4 CLIMATE
A novel tool for flexible spatial and = - FUTURES
temporal analyses of much of the 2
observed and projected climate change 3 f . .
information underpinning the Working o Site-specific report Data Access Platform Knowledge Base
Group | contribution to the Sixth
Assessment Report, including regional Get an instant climate change Download pre-calculated climate Learn more about climate
synthesis for Climatic Impact-Drivers overview for any location world- indicators and explore interactive information and how to use the

wide. maps and graphs. Climate Information Portal.

(CIDs).




I
Step 1 2 3 @

Future projections visuals

The available climate indicators can be analysed for the selected scenarios and time horizon.

Whenever possible, try to relate the future situation to the current situation

Write down the expected future intensity or frequency of the hazard

NOW 2050

yearly
temperature

QCRA Kuala Lumpur showing an indicator for the current climate and RCP 8.5
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Assess the different impacts of the climate hazards

Increased
load on
Climate hazards

healthcare Declinain
[l enicned facilities & ESNOMIC
i roductivity
Change in SR services & iestion
i i
Natural impacts Ay _ Drop in crop
distribution production

Social impacts & structure of

biodiversity

Increased
power
brownouts

Economic impacts

Increasing &
more frequent
air temperature
extremes

Highly prioritised impacts

Qeoo’

Positive
impact: e.g.
increased
traffic in
malls

Based on the sector-based impacts table described above, draft impact
diagrams can be set up. These diagrams present a simplified, visual

Decreasing
quality of water
(domestic &
industrial)

Increasing

Increased
energy
consumption &
emissions

summary of current scientific knowledge of climate effects and climate
consequences in a city.

Heat stress Increasing
shortages in
water (domestic
& insustrial)

Increase of Increased

water- and illness & loss
vector-borne of life (also

diseases (e.g. to livestock)

dengue)
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Using stickers, impacts can be intuitively prioritised.
For example: stakeholders receives three stickers for
each climate impact diagram poster and one ‘master
sticker’ which can be placed on any climate impact
diagram poster.

The resulting overview provides insights in, for
example, the top-5 or top-10 climate impacts for each
relevant climate theme (floods, drought, heat, etc).







ster (1) 2 3
Identify key climate risks - Risk matrix

Probability

In order to identify the key climate risks,
cities can use a risk matrix like the one on
the right to assess severity and probability
of the priority impacts from the previous
exercise.

Severity




Step

@ 2 3

Identify key climate risks - Risk matrix

Impacts that fall in the top right quadrant
present the highest climate risks to the
city as these impacts are the most likely to
happen, and the most devastating when
they do happen.

Probability

Likely to happen within this century Likely to happen within decades Likely to happen within years

Disruptive

Damage

Severity

Muisance

More devastating

More likely
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Identify key climate risks - Example

City stakeholders were asked to place the
highly prioritised impacts for heat, drought
and cyclones & floods within this matrix.




a) 2 3
Identify key climate risks - Example

The arrows refer to the
hazards and indicate the
trends that experts estimated
for the different impacts,
some with impacts becoming
for example more frequent in
the future.
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Identify key climate risks - Example

The final result
may look like
this, ready to be
used as input
for the Climate
Action Plan.

Likely to wv» = century Likely to happen within decades Likely to happen within years

Disruptive

Damage

MNuisance

1:} Decrease in (dam) water availability;

-I'H‘J Displacernent & loss of lives
= because of storms & floods;
O Increase of drought-related health impacts;

{ ..l Past-flood disease outbreaks;
|;:H_'_:| Heat stress causing illness & loss of life
= [also to livestock);
lf_‘_:] Heat causing change in distribution
& structure of biodive rsity; Q Threatened biodiversity because of drought;
/(") Increase of water- and vector-borne diseases;

O Threatened access to safe drinking water after flooding ;

.. Drought & flood-related decline in food production

@ Hear
) DROUGHT

® cvclones &
FLOODS
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Summarise and communicate key climate risks

Climate Projections and Risk Assessment P‘ El D urban
a
Inf juction Heat Drought Pluvial flood Coastal flood EXA

Turning future climate risk into
resilience

Climate Projections and Risk Assessment for eThekwini Municipality

https://ethekwini.maps.arcgis.c
om/apps/MapSeries/index.htm
|?appid=4c59620219d343alaec
468b87aa0ffc5



https://ethekwini.maps.arcgis.com/apps/MapSeries/index.html?appid=4c59620219d343a1aec468b87aa0ffc5

Step 1

Summarise and communicate key climate risks

(2) 3

Climate Projections and Risk Assessment

Introduction

/N
f
[ ]
®
°
&
°
°
[
°
Vv

Pluvial flood Coastal flood

Temperatures have risen significantly: Durban
average annual temperature increased from 19.8
to 21.4 °Cin 20 years

In South Africa, mean annual temperatures for the past five decades have
increased by at least 1.5 times the observed global average of 0.65°C.
Maximum and minimum daily temperatures have been increasing annually,
and in almost all seasons.

Annual mean air temperature in Durban

e
<)
n

Temperature (°C)
)
()

Of all areas in South Africa, KwaZulu-Natal is among the warmest. As you can
see in the graph above, Durban’s annual mean air temperature has been on a
constant rise during the past 20 years.

Breaking News. First

Voices ©  Business

Fatal veldfire havoc in KZN

DUIbaN - ADOUE Seven people have
funaway veld fres nned by gake forc
KwaZuu-Natal the cepanment of Co-opera
governance and tradtional aftais (Cogta) said on
Monaay

“Runaway vold fires. propelied by gake force
Winds, et @ ail Of GRSINUCHION feSutng In e 1055
Of ives and the destuction of propenty.” Cogta

$pOKEsPRrson Lennox Mabaso sald in a statement

He $a1d the NUMber of deatns Caused by the Vel
fres In Ihe Province, were UNConirmed as
processes of ceriication sull 1ad 1o be conimed
and 1he next of Kin Nad 10 be INformed.

However. the cepanment would vist he area and
conduct preliminary indings

SABC radio News placed the death 10 at seven
Mabaso saks KwaZulu-Natal Cogta MEC Nomusa
Dube-Ncube had Ospatched asaster relkef teams
10 Parts of the province. NCluding Kwahnyathi
Kokstad and some parts of the uGu aistrict

£ [ +]

KZN farms destroyed in veld fire

\Wednoo0my 18 Juna 2004 - 81 Jam

WTRAA] 0505 o I he sayeg? Unten

EXAMPLE:

o g e iy 1y 1

High temperatures recorded in KZN

A/ BANBARA COLE

000©

Durban - It you thought it was hot where you were on Christmas Day. spare a thought
latal North Coast

=T+ i
ww Day 4 of a heatwave set to break
wis More temperature records.

Thorsday T Januiney 2016 - 8 01am Contrbutons Annets Venver

d, Which recorced a maximury

1 hottest at 43,2°C and then Miunzini

PO 0T s POOCAST | Mahumepela: end of the Znd coming?
VETTIS roen vomet 08 POLOTIO e ke #1008 o1 1he i o4t
0 AT 1O Vo sramear Sucs aburapelo W b

WIRAS] 970 o % he stayng? Lsien

v
Husmess Sport - Weter Criwis - SGuptalosks  Litestyle Vidoo

L(FN Losl(’,ents told to drink lots of water as heatwave
ts the 40s

Durban
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Summarise and communicate key climate risks

Pluvial flood

The day the rains came...

Pictenmantznua)

<aoo»o..a'_7}s>

Powend e

ExmErE=s €SI
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About Contact

— Ca n be Very ti m e a n d re SO u rce i nten S i Ve ’::f; s Lmpact Atise HOME  CLIMATE IMPACTS MEASURES MAPS TOOLS LEARNING

- Requires a lot of data

ABOUT THE CLIMATE ATLAS

- Aggregating indicators creates a ‘black-box’

The Climate Atlas is the platform for climate adaptation in Kenya. Its goal is to contribute to a
climate-proof Kenya. The atlas is part of the SAFE4ALL project, a European research project. This
project combines European climate services with local African insights to create useful

- To enable risk assessments, a climate atlas can be very

powerful resource

SAFEZALL RN Funced by ’
AFRICA L the European Union h



- More engaging
- Lower data requirements, but also less evidence based
- Not spatially explicit

- Easier to connect to an action perspective

Funded by
the European Union

SAFE4ALL

AFRICA

56



Rapid CRA Comprehensive RCRA

N
7

pd
~

What is the next step for the user?

* awareness raising?

« getting support for action?

» Design of climate proof infrastructures?
« Where are you in the adaptation process

SAFE4ALL [N Fundedby
L the European Union

AFRICA
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« We don’t need to know everything about future climate change

 Many adaptation options are no regret (urban greening, water retention,

ecosystem rehabilitation)
« For doing the right things, you need to understand the local context

« Uncertainty in climate risk data should not become a reason for not

acting!

Funded by 8
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Understanding Climate Risk and Its Impacts
Across Systems: Insights from Nakuru County,
Kenya

Emmanuel Ochola Matsaba (JKUAT)



Annual Mean Temperature

Understanding
Climate Risk and
[ts Impacts
ACross Systems

Insights from Nakuru County, Kenya

Presented by: Emmanuel Ochola
Matsaba

Organisation: Jomo Kenyatta
Unversity of Agriculture and
Technology (JKUAT)

Date: 04/06/2025

Funded by
the European Union




Annual Precipitation

Objectives of the
Session

e Understand climate risk in a localised
context.

* Learn about assessment
methodologies.

* Explore sectoral and cascading
climate impacts.

* Discuss adaptation pathways and
resilience strategies.

Precipitation (mm)

1784.0
1548.8
1313.6
1078.4
843.2

- .608.0

AFRICA

Funded by
SAFEAALL - the European Union




Nakuru County in Context

* Geography: Located in Kenya’s Rift Valley
* Area: ~7,500 km?
e Population: 2.16 million (2019 Census)

* Main sectors: Agriculture, tourism,
manufacturing

* Diversity: Highly diverse and ecologically
significant.

* Challenges: Poverty (29.1%), food
insecurity, and climate vulnerabilities.

AFRICA

SAFE4ALL - Funded by
the European Union




Objectives of the Assessm~-=*

* Map climate indicators
(temperature/precipitation).

* Assess ecosystem vulnerabilities.

* Develop adaptation pathways for resilience wmapping ASSESSMENT ACTION

Key questions:

What climate-related hazards are experienced in Nakuru County, and what are their future projections?
How does one perceive climate change risks and their associated impacts on livelihoods?

Do the existing ecosystems (critical ecological services) have adequate resources to support sectors?
Are the existing practices harmonious with nature, based on agroecology principles?

What are the best practices to facilitate adaptation while ensuring the least environmental impact?

e wnhE

SAFE4ALL - Funded by
the European Union

AFRICA




Methodological Framework

1.

AFRICA

GIS Tool was used for mapping patterns and impacts of climate change
(temperature/precipitation) indicators.

Household surveys (200 farmers) were used to capture information across 9 sub-
counties.

Climate vulnerability assessment involved hazard identification and mapping of
impacts, and identification of climate-responsive measures.

Climate Adaptation Index (CAIl) Tool was used to capture hazards and their exposure
levels.

Agroecology Criteria Tool (ACT) was used to capture the level of implementation of
agroecology practices by farmers.

Adaptation pathways for a just transition to low low-carbon and resilient climate
future were developed based on management practices implemented by farmers.

SAFE4ALL - Funded by
the European Union




Methodological Framework

e Climate Adaptation Index (CAl) tool captured information about climate change-related
hazards and their exposure levels in two scores:
* Climate Risk Score to contextualize climate risk and vulnerabilities
e Climate Adaptation Index - score the adaptation practices promoted based on available measures.

Climate Adaptation Index =
((A pmcﬁcessooms mighﬂngofhazard
levalmbvancasm)+(Adaplaﬂm pmcﬂces
scores * Vulnerability reduction score))

AFRICA

Funded by
SAFEAALL - the European Union




Methodological Framework

 The Agroecology Criteria Tool (ACT) The 13 Agroecology Principles linked
. . 5 Levels of Food to the 3 operational principles of
was used to score adaptatlon practlces Systems Transition sustainable food systems
implemented by farmers. -
* Develop possible mitigation & wese f S 8 = N
B oo 8

food networks

adaptation pathways for a transition to
low low-carbon and resilient climate
future.

(INCREMENTAL)( TRANSFORMATIONAL )

SAFE4ALL - Funded by
the European Union

AFRICA




Findings - Climate Trends in Nakuru

Isothermalty

Annual Mean Temperature Mean Diurnal Range (Mean of monthly Temperature)

Bioclimatic Variables (Temperature & Precipitation) for
Nakuru County

Funded by
the European Union
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Findings - Climate Trends in Nakuru

* Average Temp: 17.5°C; Rainfall:
~762mm/year

* Temperature rise: +3.4°C by 2100
(RCP8.5).

* Rising temperatures in lowland areas.
* Water stress: Medium-high risk.
* Highest rainfall in Kuresoi North/South

* Frequent droughts and variable
precipitation

* Low adaptation uptake (e.g., only 40%
practice soil conservation).

SAFE4ALL Funded by
AERICA the European Union




Understanding Climate Risk

Hazard:  Droughts, floods, erratic rainfall, heatwaves-( )-

Exposure: Communities, crops, infrastructure ;ﬂ > Qﬁ
]

__ Limited adaptive capacity, poor
Vulnerability jnfrastructure, low literacy

Systemic effects on livelihoods, food

Impact: security, health, and biodiversity

Climate Adaptation &/or Mitigation practices,
Action e.g. agroecological practices

SAFE4ALL - Funded by
the European Union
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Findings - Key Climate Hazards Identified

Top hazards:

O £ o Fl4}
™ 000 O (o} Climate Hazard Score
A w 00 NN 9 6.00

DROUGHT ERRATIC FLOODS  LANDSLIDES RISING
RAINFALL TEMPERATURE 5.00

Climate Hazards

w
c
P
120 2
m Landslides = Drought/Dryspell m Excess Rainfall Changing Rain Patterns M Increasing Temperatures 3.00
¥ Floods Hailstorms Frost/Extreme Cold Strong Winds
100 2.00
80 1.00 I I
60 0.00

g
=
Q
<
S
g Bahati Gilgil Kuresoi Molo Naivasha Nakuru Njoro Rongai Subukia
fr 20 North Town
West
Sub-counties
20
o II I IIII I
Bahati Gilgil Kuresoi Molo Naivasha Nakuru Town Njoro Rongai Subukia
North West

Sub-counties

SAFE4ALL Funded by
AERICA the European Union




Findings — Exposure :Household, Farm, Commaodities, etc

Household Size 100%
100.0 ® 1 Member B 2-5 Members B 6-9 Members 90%
90.0 80%
80.0 70%
70.0 g 60%
£ z
= 60.0 § 50%
§ 50.0 S 40%
& 400 0%
.
30.0 20%
10.0 0%
0.0
Bahati  Gilgil Kuresoi Molo Naivasha Nakuru Njoro Rongai Subukia
North Town
West
Sub-counties 10.00
Farm Acreages 9.00
100.0 B 0-2 Acres  m2-5Acres 5-10 Acres 8.00
@
__ 80.0 g 7w
-‘L\O— @ 6.00
Z 60.0 2 5.00
£ 3
w  4.00
3 40.0 £
7] @ 3.00
= =
20.0 2.00
0.0 1.00
' i N . 0.00
> . > o " .
& o & &® F & E S
P R s @ A ™ o ©
N 4& N <& c’\)
o A &
& ol
LS Sub-Counties ™

SAFE4ALL

AFRICA
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Irish Potato
H Flowers

1111

Subukia

H Beans
W Fruits and Vegetables

Molo

u Maize
Wheat

Nakuru
Town West

Kuresoi Naivasha Njoro Rongai

North

Bahati Gilgil

Sub-Counties

Exposure score across

I

Bahati  Gilgil Kuresoi Molo Naivasha Nakuru Njoro Rongai Subukia
North Town
West

Sub counties



Findings — Vulnerability (Sensitivity x Capacity

Sensitivity
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Findings — Vulnerability (Sensitivity x Capacity)
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Sensitivity factors = Suitability
of crops and On-farm
diversification.

Capacity factors = access to
extension, financial, weather &
climate information and
education level across Nakuru.



Findings — Climate Risk (Climate hazard x Exposure x Vulnerability)
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Findings - Sectoral Impacts — Agriculture

Climate Change Impacts on Smallholder Farmers

Y 1. Production Impacts

Crop Failures = Hunger

» Reduced yields (maize, beans,
potatoes)

Soil + Pests = Lower Yields

 Degradation, erosion, and more
pests/diseases

Unpredictable Cycles

« Delayed planting, shifting seasons

2. Harvest & Storage Impacts

aY

Poor Quality = Low Income
« Spollage, rotting, fungal infections

Post-Harvest Losses

3. Marketing & Sales Impacts

&v Market Chaos

 Delayed sales, poor linkages,
low prices

Roads Blocked

» Floods/droughts limit market access

Financial Losses

« High promotion costs, unsoold
spolled produce

e o 4.Social & Economic Crisis

7.

« Shorter shelf life, heat / chillithg damage

Costs Rise

Food Shortages = Hunger
« Longer“hunger seasons.”

Economic Collapse
» Crime, school dropouts, displacements

Health Risks

Other Sectoral Impacts

Water & Ecosystems
» Medium to high water and drougght
risk scores

* Reduced water quality and quantity

* Impacts on Lake Naivasha and
Nakuru ecosystems

» Decreased biodiversity and increased
habitat loss

. Health
* Increased Climate-sensitive disease

burden from heat and floods (e.g.,
malaria, respiratory issues)

* Malnutrition

Infrastructure

., * Damage to rural roads and markets
from floods and landslides

& Tourism
« Disruption in natural attractions (e.g.,

Lake Nakuru degradation) due to
extreme weather leading to a Loss of
income in nature-based economies



Findings- Adaptation Progress

100 Level of Adaptation Practices in Nakuru County
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v Adaptation practices vary widely

v Rongai, Naivasha: Highest adaptation index
v" Bahati, Subukia: Lowest resilience
I v Access to services and information is uneven
- 11
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Agroecology as a Resilience Strategy

Agroecology Dimension in Nakuru County

= Efficiency E Recycling Regulation and Balance
® Synergies Diversity Resilience
® Circular and Solidarity Economy ® Culture and Food Traditions Co-creation and sharing of Knowledge
® Human and social Value Responsible Governance
100.00
90.00
80.00
70.00
g 60.00
&
g 50.00
=
5
= 40.00
30.00
20.00
10.00
0.00
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West

Sub-counties
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Recommended Pathways for Nakuru

* Promote sustainable soil and land management

* Scale agroeCO|Ogy and Seed Sovereignty The 13 Agroecology Principles linked
. . 5 Levels of Food to the 3 operational principles of
* Enhance stakeholder innovation platforms Systems Transition sustainable food systems
[ a3
* Strengthen ecosystem-based adaptation : | E
- |
* Expand agroforestry and organic inputs
. . ./
* Improve local markets and extension services )
 Adopt renewable energy and waste management |-

SAFE4ALL - Funded by
the European Union
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Why Interdisciplinary Approaches Matter

e Climate risk is social, economic, and ecological
* Requires collaboration across sectors

* Involves governance, finance, science, and community voices

SAFE4ALL Funded by
AFRICA the European Union




Conclusion

Climate risk requires interdisciplinary action.

Localized data = Effective solutions.

Climate risk in Nakuru is real, complex, and growing

Sector-wide impacts require integrated responses

Agroecology is a promising entry point for systemic transformation.

Building resilience needs policy support, investment, and community agency.

AFRICA
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Q&A / Discussion

* What insights resonated most?
* How can we replicate localised assessments elsewhere?

 What's your role in building resilience?
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Climate Risks and Food Security in SSA
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Per capita CO, emissions, 2022

Carbon dioxide (CO,) emissions from fossil fuels and industry. Land-use change is not included.

Critical feedback is welcome!

Ignacio Saldivia Gonzatti
PhD candidate on Climate Services & Food Security

E-mail: ignhacio.saldiviagonzatti@wur.nl

Nodata Ot 0.1t 0.2t 05 1t 2% 5¢& 10t 20t
vz | T i l [ O
SAAFFEﬁ:AALL Data source: Global Carbon Budget (2023); Population based on various sources (2023)

OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY
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Why Sub-Saharan Africa?

Food security theory and facts

Climate change impacts on food security
Three examples of climate impacts

Foodshed Information Service
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Estimation : Projection

Why Sub-Saharan
Africa?

110M

90M

-~
=]
=

Population

30M

Population by Region

EstimationEProjection

Zimbabwe
10M

10B Africa 1950 1960 1970 1980 1990 2000 2010 20I20 2030 2040 2050 2060 2070 2080 2090 2100

Source: SSP 3.1
https://data.ece.iiasa.ac.at/ssp/

India+

Rest of Asia
China+

Latin America

Europe
North America 88
Rest of the World

1960 1980 2000 2020 2040 2060 2080 2100
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Share of the labor force employed in agriculture, 2019

Agriculture includes the cultivation of crops and livestock production, as well as forestry, hunting, and fishing.
Employment includes anyone engaged in any activity to produce goods or services for pay or profit.

No data 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

J | i | |

Data source: Our World in Data based on International Labor Organization (via the World Bank) and historical sources
OurWorldinData.org/employment-in-agriculture | CC BY

100%

Our World
in Data
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Climate variability in SSA




Climate

SAFE4AL.
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variability in SSA
INDIAN OCEAN DIPOLE

Positive phase

60°E 120°E
longitude

_ the Europ—ean Union

180"

NOAA Climate.gov
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EARTH'S INTERTROPICAL CONVERGENCE ZONE (ITCZ)

January position July position
Arctic Circle
60° N
NORTH EUROPE ASIA
AMERICA
30°N ATLANTIC
Tropic of Cancer OCEAN
PACIFIC AFRICA PACIFIC
OCEAN OCEAN
Equator 0 W
Tropic of Capricorn INDIAN
. g - ATLANTIC OCEAN AUSTRALIA
30°S SOUTH OCEAN
AMERICA
60° S —
Antarctic Circle SOUTHERN OCEAN
ANTARCTICA
150° W 120°W 90° W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150" E

Sources: Hai Cheng et al., "The Global Paleomonsoon As Seen Through Speleothem Records

from Asia and the Americas," Climate Dynamics, 39:1045-62 (2012); and Bernhard Paul Wagner et al.,

"Neolithisation of the Aegean and Southeast Europe During the 6600-6000 calBC Period of Rapid

Climate Change," Documenta Praehistorica, 41:1-31 (2014). © Encyclopadia Britannica, Inc.
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Climate variability in SSA

Madden-Julian Oscillation

eastward movement

200 mb

b
downward
motion

r e e e e e
”n s - Bhe e sunny and dry
stormy and wet 4
- .
| | ] | |
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Article \ Open access | Published: 22 January 2015

Climate variation explains a third of global crop
yield variability

Deepak K. Ray E, James S. Gerber, Graham K. MacDonald & Paul C. West

Nature Communications 6, Article number: 5989 (2015) ‘ Cite this article

70k Accesses | 162 Altmetric | Metrics
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Poll: In your view, what is the main reason
Sub-Saharan Africa is especially vulnerable
to food insecurity under climate change?
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“Food security (1s) a situation that exists when

AVAILABILITY .
UTILIZATION e

.......................................

Funded by

SAFE4ZALL

AFRICA

SUFFICIENT,

SAFE AND NUTR'T'UUSfood that meets their
DIETARY NEEDS ana

FOOD PREFERENCES

for an active and healthy life.”

B e European Union Source: HLPE. 2020.

to
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Starvation is a matter of some people not having enough food to eat,

not a matter of there not being enough food to eat.

- Amartya Sen, 1981
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1. AVAILABILITY

There is a reliable and
consistent source of

2. ACCESS

People have
sufficient resources

SAFE4ZALL

AFRICA

quality food. to produce and/or
purchase food.
\'s
¥
FOOD SECURITY
AND NUTRITION
4. STABILITY 3. UTILIZATION

People’s ability
to access and
utilize food that

remains stable and
sustained over time.

People have the

knowledge and
basic sanitary
conditions to choose,
prepare, and
distribute food in a
way that results in
good nutrition.

Funded by
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Collective right to define our own

Sovereignty food policies and systems

Consistency of food supply and

Stability S ccess

Long-term environmentally and

Sustainability socially just food systems

Withstanding and recovering from

Resilience
shocks
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Daily supply of calories per person, 1961 to 2022

Measured in kilocalories per person per day. This indicates the calories that are available for consumption, but
does not necessarily measure the number of calories actually consumed, since it doesn't factor in consumer

waste.
3,500 kcal
Ghana
3,000 kcal World
2,500 kcal =t = Africa
o P “ Kenya
2,000 kcal Zimbabwe
1,500 kcal
1,000 kcal
500 kcal
0 kcal T T T T T 1
1961 1970 1980 1990 2000 2010 2022
SAAl Data source: Food and Agriculture Organization of the United Nations (2024) and other sources OurWorldinData.org/food-supply | CC BY 102
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Share of the population that is undernourished et

Share of individuals that have a daily food intake that is insufficient to provide the amount of dietary energy
required to maintain a normal, active, and healthy life.

40%
Zimbabwe
35% Kenya
[y
30% \\
25%
Sub-Saharan Africa (FAQ)
20%
15%

10%
(0] /\ World

hN~—— Ghana
5%
O% I T T T T 1
2000 2005 2010 2015 2020 2023
Data source: Food and Agriculture Organization of the United Nations (2025) OurWorldinData.org/hunger-and-undernourishment | CC BY

Note: Countries and regions with rates below 2.5% are coded as "2.5%" in the FAO dataset.



Share of population with moderate or severe food insecurity, 2022

Food insecurity® is defined by the Food Insecurity Experience Scale (FIES). Moderate food insecurity is
associated with the inability to regularly eat healthy, nutritious diets. Severe food insecurity is more related to
insufficient quantity of food (energy).

No data 0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
772 | i i i | | | |

SAl | 104

A  Data source: Food and Agriculture Organization of the United Nations (2024) OurWorldinData.org/hunger-and-undernourishment | CC BY




Net trade of food products as a share of domestic supply, 2022 Our World

in Data

Net exported tonnes of food products expressed as a share of domestic supply. This includes items primarily
intended for human consumption, but some may also be used for non-food purposes such as biofuels or
animal feed. Positive values mean that countries are net exporters and negative values mean they are net
importers.

No data -50% =25% 0% 25% 50%

2777 I [

SAF

. L . . . 1
a ¢ Datasource: Food and Agriculture Organization of the United Nations (2024) OurWorldinData.org/food-supply | CC BY 06



How do crop yields affect land use for food production?

South Asia achieved all of its increased food
production through higher yields

The height of the rectangles represents the cereal yield
The yield is measured in tonnes per hectare.

34t/ha

Cereal production in South Asia in 2018 : 440 million tonnes

Yields
increased
133%

14t/ha
Cereal production in 1980 : 189 million tonnes

Land use did not change since 1980 =
It remained 132 Million hectares

The width of the rectangles represents the land used for cereal production

Data source: Food and Agricuture Organization of the United Nations (UN FAQO).

OurWorldinData.org - Research and data to make progress against the world'’s largest problems.

Our World
in Data

Sub-Saharan Africa increased food production
mostly through the expansion of land

Cereal production in Sub-Saharan Africain 2018 : 161 million tonnes
(a tripling relative to 1980)

1.5t/ha
1.1 t/ha

48Mi|li0n/l — —— =\112Million
hectaresin 1980 anduse more than dou hectares
in2018

Licensed under CC-BY by the author Hannah Ritchie.




Fertilizer use per hectare of cropland, 2022

Our World
in Data

Use of fertilizers per area of cropland, which corresponds to the sum of arable land and permanent crops.

B Nitrogen [l Phosphorous [l Potassium

China

Brazil

United Kingdom
World

United States
Zimbabwe
Kenya

Ghana

Africa (FAO)

SA

192 kg
96 kg 90 kg
114 kg p LAl 151 kg
65 kg IV yAd 113 kg
59 kg 24 kg 25 kg [EIOERR:
33 kg
31 kg
24 kg
22 kg

A Data source: Food and Agriculture Organization of the United Nations (2025)

75 kg 70 kg 336 kg

115 kg 302 kg

OurWorldinData.org/fertilizers | CC BY

108



Funded by
the European Union

SAFE4ALL

AFRICA

109




. 5'.0
ﬁk- oy Wy ,”""-',;."al .
N s ’ s b
* TS o
' ’
' "“

(f) Crop yield >0

"

m— T
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the European Union IMPacts in sub-Saharan Africa and implications for adaptation and development. 110
Global Change Biology, 20(8), 2505-2517. https://doi.org/10.1111/gcb.12586
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https://doi.org/10.1111/gcb.12586

Increasing dry periods in
Southern and Western Africa

Increased flooding probability in
East Africa

Decreased freshwater
availability in Southern Africa

4 g Miller, C., Waha, K., Bondeau, A., & Heinke, J. (2014). Hotspots of

climate change impacts in sub-Saharan Africa and implicatidrisJor
adaptation and development. Global Change Biology, 20(8), 2505-2517.
https://doi.org/10.1111/gcb.12586
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Availability

Access

Utilization

Stability
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Lower crop yields, reduced water
availability, livestock losses

Price volatility, income losses, trade
disruptions

Reduced nutritional quality and increased
foodborne diseases

More frequent extreme events disrupting
food supply and access
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Which pillar of food security do you think is most
at risk from climate change in your context or
region of interest?
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Zimbabwe. Copernic

us Sentinel-2 - 19 August 2022 and 23 August 2024

Vo 4

Zimbabwe declares drought disaster, the
latest in a region where El Nino has left
millions hungry

“More than 80% of our country received below normal rainfall,” President Emmerson
Mnangagwa said in a speech calling for international aid.

Very
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trong

H federate
Weak

l

d— Weak

Strong
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In your view, which of the following has the most severe
impact on food production in Sub-Saharan Africa?
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Model of 1-in-10-year inundation near the city of Beira

B. TRAVEL TIME DETOURS

» FIGURE 31 Flood scenario and affected roads in Mozambique
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Nelson, Andy, et al. The resilience of domestic transport networks in the context of food
security—A multi-country analysis: Background paper for The State of Food and Agriculture 120
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Value (1000 tonnes)

Value (1000 tonnes)

Rice and products

25004 Production _
—— Impeort quantity
—— Stock Variation
—— Export quanti
2000 1 P q v .
Domestic supply quantity
1500 A
1000 ~
500
n | /\/A
—500 A
T T T T T T T
Cocoa Beans and products
1200 A
1000 A
800
600 —— Production
—— Import quantity
—— Stock Variation
400 —— Export quantity
—— Domestic supply quantity
200 A
e
—200

T T T T T T T
2010 2012 2014 2016 2018 2020 2022
Year



Which strategy do you believe has the most
potential for strengthening food security under
climate change?
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The geographic area from which a population sources its food
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Capacity

e

Consumption
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Adapted from Schreiber et al. 2021
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Karg H, Drechsel P, Akoto-Danso EK, Glaser R, Nyarko G, Buerkert A.
Foodsheds and City Region Food Systems in Two West African
Cities. Sustainability. 2016; 8(12):1175. https://doi.org/10.3390/su8121175

(in % of total food supply)
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Marijke Dijkshoorn-Dekker et al. Transition Support System Approach for Urban Food
Security in the Future : The Case of Ghana. 2019-057a. Wageningen: Wageningen
Economic Research, 2019. url: https://library.wur.nl/WebQuery/wurpubs/554018

4: Red; import due to high demand
3: Dark green; export with high demand (>1.5 ha)

2: Light green; export with demand less than
° 1.5ha

1: Orange; import from other areas
(demand<supply)

0: Light grey; irrelevant because demand and
supply are less than 1.5 ha

Figure 19 Demand and supply of rice comparison at grid cell level in 2030 for the ECO scenario 129



What do you see as the most useful function of
the foodshed approach?
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Question to reflect

What gaps still exist in our understanding of climate impacts on
SSA’s food security?

Ignacio Saldivia Gonzatti
Wageningen University, The Netherlands

E-mail address: ignacio.saldiviagonzatti@wur.nl
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Have a great day!
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