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Segtoral Users, : :
: Key Benefits of the Report
Ec Policy Support:
« Evidence-based insights for local climate action.
» Highlights urgency for reducing greenhouse gas emissions.

Who is this document useful
for?

Policymakers:
* Provides evidence for developing
and implementing climate policies.
* Highlights extreme weather events
and their socioeconomic impacts.
* Informs adaptation strategies for
communities and the nation.

Advocacy and Awareness:
» Simplifies scientific data for public understanding.
* Encourages community and youth engagement in climate
action.

Resource Mobilization:
= Provides hard data to attract funding from governments,
organizations, and investors,
« Demonstrates economic and social returns on climate
investments.

Youth and Advocates:
* Raises awareness about climate
change and its consequences.
» Translates complex scientific data
into accessible information.
* Motivates action to reduce carbon
footprints.
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Funders and Investors:
» Offers data to justify funding for
climate mitigation and adaptation

W ’\
" Download the Report:
iiﬁnl.llwww meteo.go.ke today!

projects. \ ‘~ A
Kenya » |dentifies priority areas for ] the Conversation: Follow
@ @meteokenya f Meteorological investment (e.g., renewable energy, 4 eokenya on social media..
Department resilient infrastructure). ‘Tal ion: Advocate, invest, and
* Directs aid to vulnerable \ implement policies for a sustainable

populations and regions




Contents
LGS =TT T L= 4
Chapter One: INtrodUCHONL.........ooiiiiii e e e 5
Global Climate CONteXt 2024........cooo it e e 5
RegIONal IMPACTES........ciiiiiiieiiiii i 6
Chapter Two: Observed Climate in 2024............cooommuiiiiireee e 7
T EMPEIALUIE. ...ttt e e et e e e e et e e e e e e e e s 7
RAINTAIL. ...t e e 9
MariNg WEANET..........eiiiiiie e e 12
EXtreme EVEntS iN 2024........cueiiiiiiiiiiiee et e 15
Chapter Three: Observed Climate DriVeIS.......cc.cciveiiiiiiininn e rre e eens 17
The Intertropical Convergence Zone (ITCZ)......ccccoocueeeiiieeeii e 17
OceaniC TelECONNECHONS. .......i e e e 17
Chapter Four: SOCieeCONOMIC IMPACLS.........coevierrrmrunear e e e e e ee s e eeeenaaas 20
Early Warning/Disaster Risk ReduCtiQn...............ccooiiiiiiiiiiiiieiiieeee e 20
Agriculture and FOOA SECUNILY.......ccuuueiiieeiiieiee e et e 21
[ 1= 111 o RS 22
[0 [ o= 11T ] I PSP PP 23
WALEE RESOUICES......teiiieeiiitie et e ettt et e e s e bbb e e e e e s e nannneeee s 24
Energy & Electricity GENeratiOn.........c.uevveeiiciviieee e cciie e e e e 25
LG 0] g = Ui o] o H O OTPRPPPRPIN 26
Chapter Five: Projected Climate Patterns in 2025.............cceeeveriiniincinseenneeeenn, 27
El Nino Southern Oscillation (ENSQ)..........cccuiiiiiiiiiiiiiieeiee e 27
Indian Ocean Dipole (IOD).......cciiuiiiiiiiie it e 28
Rainfall and Temperature Projections for 2025...........cccceviiiiiiiiiieiee e, 28
Associated SOCIOECONOMIC IMPACES......coceiiiiiiiiieeiiiiee e 30

Chapter 6: Available RESOUICES.........cuuuuiiiiiieie e e ee e e e 31

State of Climate Services in KENYa........ccccceeeeiciiiiiie e 31
Manual meteorological ODSErVAtioNS............cccvvuieeeiiiiie e 33
Automatic Weather Station NetWOIK..........c.covviiiiiiiiiniiiieee e 34
Atmosphere WatCh StatioNS...........coiivieiiiiie it 34
State of Meteorological Data in KENYA..........ccccveviiiiiiiiiiieiee e 35
The KIMD MaPIOOML.......viieiiiiie ettt ettt ettt s e et e e abe e s enbe e e e 35
Training in support of EWAALL INitiative...........oeeeiiiiiiieiee e 36
Other TraiNiNg ACHVITIES ......oo e e 40
Centre Of EXCEIIENCE.......coiiiiiiiiie et e 40
L L= (=] =] (o= SRR 41

We need your feedback

This year, the KMD team has launched a process to gath|

feedback on the State of the Climate reports. Once you hay
finished reading, we kindly ask that you give us your feedback
responding to thisshort survey Your input is highly appreciated.
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Key Messages

RecordTemperature:2024 was the hottest year on record in Kenya

Rainfall Variability In 2024, the western and central highlands experienced
above-normal rainfall, while most other regions saw dri¢han-average
conditions.

Tropical Cyclones The 202324 SouthWest Indian Ocean cyclone season
was an aboveaverage season, including ten named storms, six tropical
cyclones and two intensdropical cyclones. Despite its moderate activity, it
was the least deadly and destructive season in three years.

Flooding TheMarch to May2024 season brought abovaverage rainfall, with
some areas receiving 12200% of ther long-term mean. Widespread flooding
affected over 100,000 households, causing more than KSh 400 million in
damages across coastal regions. Crop losses, infrastructure destruction, and
livestock deaths further worsened food insecurity and economic losses.

Drought: The poorshort rains led to a sharp increase in food insecurity, rising
from 1 million people in July 2024 to 2.15 million by February 2025, with

265,900 in IPC Phase 4 (Emergency) and 1.88 million in IPC Phase 3 (Crisis).

Food Security:The year began with improvements in food security due to
above-average long rains but ended with a sharp deterioration following the
poor performance of the short rains, leading to widespread food insecurity and
humanitarian needs.

Health: Overall, the rains led tasignificant humanitarian and public health
challenges in Kenya. The displacement of populations, damage to
infrastructure, and outbreak of diseases underscored the critical need for
coordinated emergency response, disease surveillance, and preventive
measures to mitigate future impacts

Renewable EnergyHydropower generation rebounded in 2024, reducing
reliance on costly thermal power. However, belemormal rainfall in late 2024
and a forecasted dry March to May 2025 season are expected to negatively
impact output in 2025/26

Looking Ahead (March-May 2025: Warmerthan-average temperatures are
expected across the entire country and beleaverage rainfall is expected over
the northeastern regions and the north coast.

Climate Services ProvisiarEffective climate services are essential for safety,
economic growth, and environmental protection, supporting national and
NDOYHcOWNYcOt WIiRt JWulWU! ¢kt WéRt RYUWE= WM
uldU! ¢kt W ¢cqRYUcOGW[ | ¢GUs Y tHarees clid&e R G
information delivery through regional and national outlook forums and
participatory scenario planning, but data availability remains fundamental to
improving these services.

Enhancing Climate DataKMD operates 41 synoptiobservation stations,
including airport and agrometeorological sites, but their sparse distribution
falls below WMO standards, highlighting the need for increased investment in
maintenance and expansion, with initiatives like SOFF offering potential
supporgq Waq YW U6 ¢ URPWu WU ¢kt WYHY DI 2¢qRYU
systems
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Chapter One: Introduction

Global Climate Context 2024

The global annual mean neaurface temperature in 2024 was 1.55 °C [1.42 °C to
1.68 °C] above the 185900 pre-industrial average and 1.19 °C [1.15 °C to 1.24 °C]
above the 19611990 baseline. The global mean temperature in 2024 was the highest
on record (18502024) according to six datasets, beating the previous record of 1.45 °C
[1.32 °C to 1.57 °C] set in ZB. The years 2015 to 2024 were the ten warmest years on
record in all six datasets.

Atmospheric concentrations of the three major greenhouse gases reached new record
observed highs in 2023, the latest year for which consolidated global figures are
available, with levels of carbon dioxide (CO2) at 420.0 £ 0.1 parts per million (ppm),
methane (CH4) at 1 934 + 2 parts per billion (ppb) and nitrous oxide (N20) at 336.9 +
0.1 ppb T respectively 151%, 265% and 125% of pmedustrial (before 1750) levels
(Figure 1). Realime data from specific locations, including Mauna Loa (Hawaii, United
States of America) and Kennaook/Cape Grim (Tasmania, Australia) indicates that levels
of CO2, CH4 and N20 continued to increase in 2024.

The ocean warming rate over the past two decades is higher than for the whole record
(1960-present); the ocean heat content in 2024 was the highest on record. Ocean
warming and accelerated loss of ice mass from the ice sheets contributed to the rise of
the global mean sea level by 4.7 mm per year between 2015 and 2024, reaching a new
record high in 2024. The ocean is a sink for CO2. Over the past decade, it absorbed
around one quarter of the annual emissions of anthropogenic CO2 into the
atmosphere. CO2 reats with sea water and alters its carbonate chemistry, resulting in

a -
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Figure 1: Top row: Monthly globally averaged mole fraction (measure of atmospheric
concentration), from 1984 to 2023, of (a) G@ parts per million, (b) Ckin parts per billion and

(c) NeO in parts per billion. Bottom row: Growth ratespresenting increases in successive annual
means of mole fractions for (d) COn parts per million per year, (e) Glh parts per billion per
year and (f) MO in parts per billion per year.
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affects organisms and ecosystem services, including food security, by reducing
biodiversity, degrading hahdtts, and endangering fisheries and aquaculture.
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Regionallmpacts

Across Africa countries reported a variety of extreme events throughout the year (Figure
2). Floods were the most frequently reported extreme event with 46 events reported,
some repeatedly in the same countries. Records indicate less than usual precipitation
in many parts of Africa, while other regions had around normal or above normal
precipitation. Drier than normal conditions were observed in the parts of southern
Africa and the Southwest Indian Ocean Islands States including Madagascar.
Furthermore, theSomali Peninsula, central Africa and some parts of the Sahel region
received below normal rainfall.

In March 2024 tropical storm Filipo hit Mozambique, causing damage, and other
severe storms produced heavy precipitation and strong winds inundating South Africa’s
coastline. There was severe flooding in the East Africa region during March to May rains
leading to flooding in Kenya, TanzaniBurundi, and other parts of the subregion
impacting thousands of residents. The same situation obtained in parts of central Africa
affecting Nigeria, Mali, Niger, and Chad. Southwest Indian Ocean Island states
experienced notably tropical cyclones ChidoBelal, and Bhekand severe tropical
storms resulting in heavy rainfall and flooding.

In 2024, Africa continued experiencing warming trends, consistent with the global
increase in average temperatures which remained above the ldagn averages, with
significant anomalies noted in north, west and central Africa and parts of southern
Africa.Area averaged temperature trend for the period 1982024 indicates significant
increase for the Africa region. Twentwo heatwave events were reported by a number
of countries, further underscoring the fact that as global warming continues, more and
more African tropical countriesnow experience heat waves previously not reported
showing the increasing vulnerability of Africa to rising temperaturaow, snowstorms
and cold waves were likewise reported by Libya and Botswana.

The extreme weather and climate events impacted many sectors across the continent
including agriculture, food security, health, energy, transport, disaster risk reduction
and programs under water resources management.
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Figure 2: Extreme events reported in 2024 across Afriﬁznurce: WMO ExtremeEvents
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Chapter Two: Observed Climate in 2024

This section describes observed climatic changes in the year 2024 with respect to the
climatological period 19912020. We present observed behaviour and changes in
annual, monthly and seasonal rainfall and temperatures.

Temperature

2024 was the warmest year on record in Kenya, mirroring the global temperature rise
(WMO, 2024) Figure 5illustrates this ongoing warming trendzigure 3 shows spatial
distribution of temperature while figure 4 showevolution of temperature across the
country at different representative stations. Figure 3, analysis of the seasonal and
annual temperatures, shows that above normal temperatures wesegperienced in
most parts of the country in the year 2024.

In Lodwar, Mandera, Meru and Mombasa, 208corded high temperatures for most

months. Kitale, Kisii and Dagoretti, located in the western highlands, experienced
relatively high but not exceptional conditions.
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Figure3: Annual and Seasonal temperature anomalies in 2024

Figure 4: Evolution of maximum temperature across all years from 1991 to 2024 lovéwar,
Manderg Mombasa(top), Meru, Kitale, Kisii and Dagoretti (bottom). The dark red line shows the
maximum temperature in 2024.
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Figure 5: Annual and Seasonal temperature anomalies in 2024

2024 was the warmest year on record in Kenya

2020
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Rainfall annual

6°N
Rainfall in 2024 exhibited significant spatial and temporal variability. April and
November recorded the highest totals, witvidespread and localized flash flooding =
Aprilin the central highlands, including the Nairobi area (WWA, 2024)e western and ] 4
central highlands experienced aboveormal rainfall, while most other regions saw
drier-than-average conditions. L5°N
The analysis of extreme rainfall indicescumulative 5day rainfall (Rx5day)in o
particulary provides insight into shorturation and multiday extreme rainfall events 1ses |
(Figure 7). The dark red line illustrates the temporal evolution & ittdexin 2024, while
the orange lines represent trends from 1991 to 2024. Notably, intense rainfall was %
observed from the last week of April into the first week of May (Figure 8), coinciding with ——
widespread flash flood events reported across the country. Adualitally, lateNovember Y e
exhibited a brief spike in rainfalHowever, the overall season remained dry, as reflected
in the 30day accumulation (Figure 8) and the spatial distribution of OND rainfall (Figure o ] >
9). -4 -2 0 2 4 6

mm/season

March-ApritMay (MAM) | E|gur96i StanQard|ser(2|7daayi1u?nTmaw|3/mfgI prec:lpltatlonr in 2024

The MAMseasonwas characterized by abowaverage rainfall across most parts of the
country, with some areas receiving 11200% of the longterm mean (LTM). Central

Kenya and the Rift Valley recorded rainfall exceeding 200% of the average. However, the
Coastal region, bBke Victoria Basin, and parts of western Kenya experienced near to
below-average rainfall, with the Coastal region recording less than 90% of normal
levels. The highest seasonal rainfall total was recorded at Ndak&) R LUt q ¢ q RY U IR
County (1,355.5mm AW MY G aYs T WH! W] ¢aqel WW[ VI Wt qlii;
1,261.5mm. Other stations, including Dagoretti, Chuka Forest, Kimakia, Kangema,
Kagwe Tea Factory, Wilson, Kabete, Moi Air Base, and Ngong, recorded over 1,000mm

of rainfall. Notably, several stitons, such as Nyahururu, Moi Air Base, Dagoretti Corner,
Wilson Airport, JKIA, Kabete, Thika, and Machakos, experienced their wettest MAM =
season on record.

60

0

Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
Figure 7. Temporadvolution of cumulative Eday rainfall in all years from 1992024. The dark
red line shows Rx5day in 2024.
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Figure8. Monthly rainfall anomalies i2024

In 2024, the western and central highlands
experienced above -normal rainfall, while most
other regions saw drier -than -average conditions.
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Kenya: Rainfall Percent of Average

Kenya: Rainfall Percent of Normal
Period: 01. March, 2024 - 31. May, 2024

Period: 01. June - 31. August, 2024

Kenya: Rainfall Percent of Normal
Period: 01. October - 31. December, 2024
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JuneJulyAugust (JJA)

During the JunelulyAugust (JJA) 2024 period, the western sector of the country, and
parts of the Highlands East of the Rift Valley, including Nairobi County, experienced
significant rainfall. The highest seasonal rainfall total (649.7mm) was recordedhat
Annex B Wareng rainfall station in Uasin Gishu County, followed closely by the Moi
University rainfall station in the same county, which recorded 627.6min.contrast,

The coastal regiondespite being a typically highainfall area, recorded near to below
average rainfall, indicating a deviation from the LTMbog¥Istations in the northeastern
and southeastern lowlands recorded less than 10mm of rainfall. The data underscores
the variability in rainfall performance against the LTM, with some regions experiencing
above-average rainfall while others remained dry.

October-NovemberDecember (OND)

The OND "short rains" were generally below average, with a delayed onset and
prolonged dry spellsRainfall amounts varied significantly across the country, with
North Eastern Kenya and parts of Turkana receiving only72% of normal rainfall,
while the Coastal and Southeastern regions recorded -I85% of normal levels.
Western Kenya and the Rift Valley had abevermal rainfall, with Miyare Rainfall
Station (Migori) recording 805.3 mm, the highest for the season. November was the
wettest month, while Octder and December remained mostly dr{verall, 54% of
stations recorded nearaverage rainfall, 20% above average, and 26% below average,
reflecting the variability and uneven distribution of rainfall across the country in 2024.
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Marine Weather

Wind Patterns

The monsoon winds over the Indian Ocean for the year 2024 is illustratefeigare 15.

The figure illustrates the 10m winds direction (vectors) and 10m wind speed (shading)
over the WIO adjacent to Equatorial East Africa (EEA). Wind speeds and direction are
characterized by monsoon flows which are seasonally dependent in reference to the
overhead solar insolation. During the NE monsoaecurring during DJF as shown in
figure 15 (d), the wind speeds over the EEA coast are low as compared to the SE
monsoon occurring during JJA as shown in figure 15 (b). The reduction in wind speeds
is characterized by the transition period during SON season when the sun is overhead
over EEA. From Figure 15 it is evident that during the NE monsoon, high wind speeds
are observed alonghe Somali coast, while during SE monsoon the entire WIO basin is
dominated by high wind speeds. The NE monsoon winds are lighter and predominantly
northerly, while the SE monsoon winds are strong and mainly southerly. The SE
monsoon season is chareterized by rough seas caused by strong winds of more than
20 knots and high waves of more than 2.4 meters.

WA
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Figure D: Seasonal distribution of the 10m winds directions (vector) and 10m wind speed (m/s)
shading (a) MAM, (b) JJA, (c) SON, and (d) DR

Tropical Cyclones

The 202324 SouthWest Indian Ocean cyclone season was an abeseerage season,
including ten named storms (including an unnamed tropical storm), six tropical
cyclones and two intense tropical cyclones. Despite its moderate activity, it was the
least deadl and destructive season in three years

It is the current event of the annual cycle of tropical and subtropical cyclogenesis. It
began on 15 November 2023, and ended on 30 April 2024;ept forMauritius and the
Seychelles, where it ended on 15 May 2024. On May 4th TC Hidaya made landfall ir
Tanzania, the closest TC to hit near the equator. Wind speeds from Hidaya measured
around the same as a Category 1 hurricane, at 150 km/h on 3rd May jufstrbdandfall.

No major impacts associated with tropical cyclones were recorded along the Kenyan
coast.

& EUMETSAT 202405 03 09.00:00 UTC

& EUMETSAT

2024.05-03 06:00:00 UTC

& EUMETSAT

2024.05.03 08:00:00 UTC

& EUMETSAT 2024-05-03 06:00:00 UTC

Figure 1.: TC Hidaya just before landfall on 4th May 2024 as seen on Severe Convection RGB,
Airmass RGB and Day Microphysics RGBurce:EUMETSAT
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HighTides

Figure 18 illustrates 2024 observed water levels compared to the lbagn mean
records and climatology at the Kilindini port tide gauge station with respect to the Mean
High High Water (MHHW) level. Updates are typically available by the 15th day of each
month using the Fast Delivery of tide gauge data for Mombasa Kenya. The highest tidal
waves were observed in the months of March, May, November and December 2024.

The epoch year range for averaging is: 1986 - 2001
The data year range for determining records is. 1986 - 2024

Record Low,/High

Average Low/High Average Daily weges 2024 High

Water level above MHHW (m)

" VAVAVAVA 4 JNV v J \./ v

Jan 1 Feh 1 Mar 1 Apr 1 May 1 Jun 1 ul 1 Aug 1 Sep 1 Oct 1 Moy 1 Dec 1 Jan 1

Figure 2: Monthly Means of the observed tidal heights in 2024 for Kilindini area of Mombasa
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Implications for decision making
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mitigation measures and
interventions, including increased
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of existing regulations, and better
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The monitoring also highlights the
need for an expanded monitoring
network to fill in existing data gaps.
The integration of meteorological
parameters with air quality data in
future can enable more accurate
forecasting thereby enhancing
possibility for predictive models to
generate evidence for improved
decisions and interventions for air
guality management in Kenya.



Extreme Events in 2024

Recurring droughts and floods in Kenyia 2024 highlighed the need for stronger
resilience measures, including flood mitigation, climatemart agriculture, and early
warning systems. Addressing these challenges requires both immediate aid and-long
term strategies, with coordinated efforts from national and locatakeholders,
supported by climate data from the Kenya Meteorological Department (KMD).

Drought

The drought situation in Kenya's Arid and Sefwid Lands (ASAL) counties in 2024 was
marked by significant fluctuations, driven by the performance of tarch to May 2024
(MAM 2024) long rains and the October to December 2024 (OND 2024) short rains. The
year began with improvements in food security due to abesgerage long rains but
ended with a sharp deterioration following the poor performance of theodhrains,
leading to widespread food insecurity and humanitarian needs.

The long rains (MAM 2024) were above average in most parts of the country, with some
areas in central Kenya and the Rift Valley receiving over 200% of the average rainfall.
However, the Coastal region and parts of western Kenya experienced near to below
average rainfall Althoughthe aboveaverage rainfall led to significant improvements in
food security acrossArid and SemiArid Lands(ASAL counties, there was asharp
deterioration in food security following the poor short rains seasanderscoring the
urgent need for humanitarian assistance in affected regions, particularly in pastoral and
agro-pastoral zones. The situation calls for enhanced climate resilience strategies,
including improved water management, drougiésistant crops, and early warning
systems to mitigate the impact of erratic rainfall patternsee impactsto Agriculture

and Food Securitysection for more information) Child protection remains a critical
concern, with children in ASAL counties facing multiple risks, including recruitment into
armed groups, early marriages, and limited access to education and healthcaree
drought situation in Kenya's ASAL counties in 2024 underscores the complex interplay
between climate variability, food security, and humanitarian needs.

Extreme rainfall and flooding

The March to May 2024 Long Rains season in Kenya was marked by heavier than usuai
rainfall that led to severe flooding across many places in the countnyNairobi in April
heavy rainfall led to displacement of residents of the informal settlements in the city

with Mathare, Kibera and Mukuru being the hardest hit. Residents had to take temporary
shelter in primary schools within the area.

In the northeastern part of the country, including Mandera, Wajir, Isiolo, Garissa, and
Tana River counties, heavy rains and river overflow led to widespread flooding.
Approximately 30,000 hectares of crops were destroyed, significantly affecting food
production, while around 15,000 livestock were lost. Critical infrastructure, including
roads and bridges, was severely damaged, with repair costs exceeding KSh 500 million.
Over 20,000 people were displaced, increasing health risks and straining food
resources. In the northwestern regions, Turkana and Marsabit counties experienced
substantial flooding, resulting in significant agricultural damage and livestock losses

The coastal regions, including Kilifi, Taita Taveta, Kwale, and Lamu, also experiencec
severe flooding. The total estimated damage across the coastal regions exceeded KSh
400 million, with increased food prices and reduced availability exacerbating food
insecurity. In Kilifi, the overflowing Sabaki River displaced farmers and disrupted
education, affecting schools such as Mmangani, Kakuyuni Special, and Kakokeni Girls
Secondary Schools. In Lamu, flash floods reduced crop acreage, damaged health
services, arl restricted healthcare access in areas like Chalaluma and Pandanguo.

AFFECTED AREAS
FLOODS IMPACT
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Figure B: Flood impacted counties and the associated impactSource: Kenya Red Cross
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S careful assessment of multiple lines of evidence to demonstrate, within a
likely to be entirely due to internal variability and are consistent with the estimated
natural forcings. Consistency of an estimated response to a hypothesised forcing with an
 amplitude of the hypothesised pattern of change from observations and then assessing

sected amplitude of the pattern (IPCC, 2007). It is establishing a cause-effect
\ imate system responsible for the observed changes.

Y 0 Recent extreme event attribution studies in
i~ Kenya/East Africa

e Human-induced climate change increased 2021-
2022 drought severity in horn of Africa

e Attribution of the human influence on heavy rainfall
associated with flooding events during the 2012,
2016, and 2018 March-April-May seasons in Kenya

¢ Urban planning at the heart of increasingly severe
East African flood impacts in a warming world

e Compounding natural hazards and high vulnerability
led to severe impacts from Horn of Africa flooding

exacerbated by climate change and Indian Ocean
“...quantifying whether and how much past emissions Dipole

‘have contributed to the probability of an extreme event g

occurring: how have we loaded the weather dice?” e OND 2023 Extreme rainfall




Chapter Three: Observed Climate Drivers

Thelntertropical Convergence Zone (ITCZ)

The Intertropical Convergence Zone (ITCZ) is a belt of low pressure near the equator
where trade winds from the Northern and Southern Hemispheres converge, resulting in
frequent thunderstorms and heavy rainfall. Its position shifts seasonally, moving
northward during the Northern Hemisphere's summer (around July) and southward

during the Southern Hemisphere's summer (around January). This movement is driven |n regions like Kenya, El Nifio is historically linked to enhanced rainfall, while La Nifia is

by the tilt of the Earth's axis and the distribution of solar heatl"g.2024, the ITCZ's associated with reduced rainfalL often |eading to drought conditions.
position and shifts played a critical role in determining rainfall patterns across Kenya

and East Africa. Over Kenya, the ITCZ's northward movement around March to May
brought the long rainy season, characterized by substantial rainfall, particularly in the
highlands, western regions, and the Lake Victoria basiAs the ITCZ shifted further
north from June to September, Kenya typically experienced drier conditions, except for \ o e / i [ j /
localized rainfall in western and coastal areas. The ITCZ's southward return around -

Octoberto December triggered the short rainy season Eqliator 4 ;;Wy eqﬁ

Oceanic Teleconnections

El NifilorSouthern Oscillation (ENSO) ._—ﬁ/m:—f
The El NifeSouthern Oscillation (ENSQJ recurring climate phenomenon that

significantly influencesglobal weather patterns, has three main phases: El Nifio, La

Nifia, and ENS@neutral. 120°% BoW 120°€ sowW

1 El Nifio occurs when sea surface temperatures in the central and eastern El Nifio La Nifa
Pacific Ocean rise above normal, leading to disruptions in global weather
patterns, such as increased rainfall in some regions and droughts in others.

1 La Nifa, the opposite phase, is marked by cooltran-normal sea surface
temperatures, often causing opposite effects to El Nifio, including drier
conditions in areas that are usually wet during EIl Nifio.

1 ENSOneutral refers to periods when neither El Nifio nor La Nifia conditions are
present, with sea surface temperatures remaining close to average.

4-1-" ~ = o ¢
— e — el —~— -

—_—

~ Thermocline

Figurel4: El Nino and La Nina phases
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El Nifio/La Nifia Summary for 2024 Indian Ocean Dipole

Identifying El Nifio and La Nifia Periods The Indian Ocean Dipole (IOD) is defined by the difference in sea surface temperatures
El Nifio conditions are identified when the Oceanic Nifio Index§ f b WRt LWy LM Rsbveen|ifg ¢astenr agdiwestern tropical Indian Ocean. The influence of the 10D is
least five consecutive overlapping-Bionth seasons. La Nifia conditions are defined often linked with other climate phenomena such as the El NiSouthern Oscillation
5 6 130 LWa 6-0.596 forfatlb@dtifive consecutive overlappingn8onth seasons.The (ENSO), which can amplify or dampen its effects.
ONI values for 2024 are provided below, showing the temperatan®malies for each I Negative 10D During a negative 10D event, sea surface temperatures are
three-month period from recent years through February 2025: typically warmer than average in the eastern parts of the tropical Indian Ocean
and cooler than average in the west. This pattern can lead&ow-average
Table 1: ONI values for 2024 rainfallin regions like Kenya.
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ I Positive IODIn contrast, a positive IOD event is characterized by coetlean-
average waters in the eastern tropical Indian Ocean and warrttean-average
202005 05 04 02 -01 -03 -04-06 ---- waters in the west. This phase tends to brieaghanced rainfallwhich can have

2021 -----0.5 -04 04 -05 ---- significant impacts on regions dependent on seasonal rains, such as Kenya.

2022 1 Neutral IOD When the sea surface temperatures in the Indian Ocean are

2023 =EEEEE====== balanced, the IOD is considered neutral, with no significant impact on regional
' . ' : : weather patterns.

2024 BN 07 04 02 00 -01-02 03 04 05
eastern and western Indian Ocean, as these temperature differences are crucial in

2025 1061
forecasting the potential impacts of the IOD on regional weather patterns. In Kenya, a
Analysis of the 2024 ENSO Phases positive IOD event is often asciated with increased rainfall, while a negative 10D event
1 El Nifio Conditions From December 2023 to May 2024, the ONI values were  typically leads to drier conditions.
consistently above 0.5°C, indicating the presence of a strong El Nifio event.
The DJF (Dec 2028Feb 2024) value of 1.8°C marked the peak of this El Nifio,
with subsequent values steadily declining but Btiemaining above the neutral
threshold of 0.0°C.
i Transition to Neutral ConditionsStarting in June 2024, the ONI values began
to approach 0.0°C, signaling a transition toward neutral conditions. By June
and July 2024, the ONI was near 0.0°C, indicating the weakening of El Nifio
conditions.
1 Weak La Nifia ConditionsFrom August 2024 onward, the ONI values shifted
into the negative range. By September 2024, the ONI was-GB8°C and
continued to decline through October and November 2024, indicating the
development of weak La Nifia conditions. These values suggested talNifia
was not fully established, but the cooling trend was notable, especially in the
eastern equatorial Pacific.

The development of IOevents is monitored through specific regions in both the
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Indian Ocean Dipole (IOD) Summary for 2024

I

In January 2024 the positive |IOD event began to weaken, which is typical as
the monsoon trough shifted south into the Southern Hemisphere. This
breakdown occurred later than usual, with forecasts indicating that the IOD
index would fall below +0.4°C by the end of the ntb.

ByFebruary 2024the IOD had returned to neutral, with the index staying below
the positive threshold for two consecutive weeks. This neutral phase was
expected to persist until at least April 2024.

InMarch 2024 the 10D index was above the positive threshold at +0.86°C, but
the 10D remained neutral, as the eastern Indian Ocean cooled due to
increased monsoonal activity.

By April 2024 the IOD index continued to hover above the positive threshold
(+0.68°C), signaling the potential development of a positive 10D event, though
earlier than typically expected. However, it had not yet been confirmed as a
sustained positive event.

FromMay to June 2024he IOD remained neutral, with the index staying below
the positive threshold. Predictability was low, but forecasts suggested that the
IOD would likely remain neutral at least until early spring.

ByJuly 2024 the outlook indicated that the 10D would stay neutral through the
winter, though some models projected a possible negative 10D later in the
year.

In August and September 2024the 10D remained neutral, with the index
slightly negative in September a®.07°C. Most models indicated that the IOD
would continue in a neutral or weakly negative state, and an 10D event was
deemed unlikely.

ByOctober 2024 the 10D index briefly dipped below the negative threshold to
-0.58°C, but it was expected to stay neutral for the rest of the year, despite
occasional fluctuations.

November 2024saw the 10D index remain below the negative threshold for an
extended period, raising the possibility of a negative IOD event. However,
models suggested that it would return to neutral by December 2024.

By December 2024 the 10D had returned to neutral after a brief negative
phase, in line with typical IOD behavior at this time of year. Forecasts indicated
that the 10D would remain neutral through to April 2025.

WHAT IS IT?

\ ,J' The Madden Julian Oscillation, MJO, is a
pulse of wind, enhanced cloud and rainfall
that cycles Eastwards around the globe

™ near the Equator

i

RAINFALL
Can significantly increase or decrease
.,15.97 deending on MJO location.
41%%

3i: TEMPERATURE
1 Can be significantly warmer or cooler
than average depending on MJO location.

N TROPICAL CYCLONES
More likely when MJO is active

EL NINO
Can be triggered by the MJO

Western
Pacific

x
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and Africa
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Chapter Four: Socio -economic Impacts

1 :vmv

f¥yed Early Warning/Disaster Risk Reduction

During the year KMD issued étreme weather advisories mainly on heavy rainfall,
strong winds and high wave8y May2024, reports estimate that about 267 people had
been killed, 188 injured, 75 were missing, while 281,835 people (56,367 families) were
displaced and almost380,573(76,114 families) affected by persistent heavy rains and
flooding. At least 9,973 livestock had been lost, 41,562 acres of cropland and 61 roads
damaged, 886 businesses, 1,967 schools, 1,465 water sources and 62 health facilities
damaged in 11 out 542 counties affected by floodsOn 29th April a dam broke in Mai
Mabhiu in Nakuru County following heavy rain and floodi#&§ people were killed

Image: Scenes from the Maai Mahiu dam break which led to about 50 de&bsrce: Standard
Media Kenya
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and more than 70% of the rural populace employed in the sec(@BK, 2024. The
sector is highly weathedependent and thus susceptible to climate variability.

During the 2024 MAM long rains, the country experienced widespread akmxarage
rainfall, leading to improvements iforage, water availability, and crop production in
high- and medium-production areas. This contributed to a temporary improvement in
food security, reducing the number of foethsecure people to 1 million by August 2024.
However, severe floodingffected at least 43 counties and 101,132 households,
displacing over 55,000 households and causing destruction to crops, infrastructure,
property, and essential facilities. While the floods allowed for some positive agricultural
outcomes, such as seasonal plantinglong the Tana River, the destruction of cropland
and livestock losses significantly affected food production in several regiofise Lake
Basin counties faced severe flooding due to high rainfall amounts during the MAM 2024
season, which exacerbated food insecurity, increased health risks, and worsened
nutrition conditions. Food prices surged throughout the year, further limitingass for
vulnerable populations in these countie§Red Cross, 202%

Despite the temporary improvements in food security following the long rains, the
October to December 2024 (OND) short rains performed poorly, leading to a significant
deterioration in food security. The 2024 Short Rains Assessment (SRA 2024) conducted
in February 2025 revealed that the number of people facing acute food insecurity had
risen to 2.15 million, with 265,900 people classified in IPC Phase 4 (Emergency) and
1.88 million in IPC Phase 3 (Crisis). This marked a sharp increase from 1 millionfood
insecure individuals in July 2024 and exceeded earlier projections of 1.8 million by
January 2025.The deterioration was particularly severe in pastoral and -pgistoral
areas, where belowaverage rainfall reduced livestock productivity, increased grazing
distances, and led to declining milk production. Counties such as Turkana, Marsabit,
Mandera, Wajir, and Garissa were classified in IPC Phase 3, with other counties
experiencing similar food insecurity challenges.

According to the National Drought Management AuthorifidDMA), counties_in .
ﬁeYnUKer%/H,Jﬁn&&umd“M%déﬂa, E idiofon Elghids) Lt Y1t URWGF Y
primarily pastoral regiong experienced severe flooding due to heavy rains and river
overflow. The floods destroyed approximately 30,000 hectares of crops, signifiga
affecting food production, and resulted in the loss of around 15,000 livestock. Similarly,
Turkana and Marsabit counties suffered heavy flooding, impacting 25,000 and 20,000
hectares of cropland, respectively, with estimated livestock losses of 10,00timals
in both counties. The floods also caused severe erosion, reducing soil fertility and
further limiting agricultural productivity. The combined impact of these losses
heightened food insecurity, with local markets struggling to meet demand and food
prices increasing by up to 40% (NDMA, 2024).In southeastern Kenya, counties such as
Kitui and Makueni were similarly affected, with floods destroying 20,000 hectares of
maize and beans and damaging infrastructure, making food access more challenging
(NDMA,2024).

In addition to flooding and drought impacts, food security in Kenya was further

threatened by pest infestations. Fall Armyworm (FAW) outbreaks were reported in
several counties, including Baringo, Isiolo, Kajiado, Kilifi, Kwale, Meru North, Taita
Taveta, ad Tana River. The most severe impacts were observed in Baringo, Kajiado,
and West Pokot, where FAW infestation led to significant crop losses, exacerbating food
shortages and further driving up food prices.

Kenya's food security situation in 2024 fluctuated sharply due to climate variability, with
improvements following the long rains but a rapid deterioration after the poor short
rains. While economic recovery and baedb-back rainy seasons initially improwkfood
availability and access, severe flooding and prolonged dry conditions later in the year
reversed these gains. The worsening food security situation highlights the need for
climate resilience strategies, improved water management, drougksistant crops,

and early warning systems to mitigate the impact of erratic weather patterns on
agriculture.
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https://www.centralbank.go.ke/2024/02/09/agriculture-sector-survey-of-january-2024/
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GOOD HEALTH
AND WELL-BEING

Rainfall extremes, whether excessive or insufficient, significantly impact the spread and
intensity of diseases. Heavy rainfall, flooding and stagnant water can create breeding
grounds for waterborne diseases like cholera and vectwrne illnesses such as
malaria. Conversely, prolonged rainfall shortages, such as during droughts, reduce
water availability and sanitation. Both extremes can weaken public health systems,
highlighting the critical need for preparedness and resilience in addressing these health
risks.

During the March, April, and May (MAM) 2024 long rains season, Kenya experienced
significant rainfall, which caused widespread loss of lives, displacement of
populations, and destruction of property. By 19th May 2024, 41 counties had been
affected.

Key statistics:
i1 Total number of people affected: 412,763
Households displaced by floods: 55,676 (equivalent to 278,380 people)
Number of people injured: 188
Number of peoplemissing: 78
Total deaths reported: 295
Critical infrastructure affected: 64 health facilities across 12 counties (Tana
AR21I AWuRt 2te AWucTReT YAW 7 2t Re¢ Al uRE o RS
Homa Bay, Migori, and Nairobi)

= =4 48 4

Disease Outbreaks and Health Impacts

Cases of respiratory illnesses were reported in Mombasa County health facilities and
were distributed across three counties: Kilifi: 12 cases, Mombasa: 1,416 cases, Kwale:
4 cases. A total of 1,432 cases, including 18 deaths (case fatality rate [CFR]386},.
had been reported as of 19th April 202By 2nd May 2024, 88 cases of Dengue fever
had been reported from Dagahaley camp in Dadaab Scunty, Garissa County.

By 11th August 2024, 300 cases of cholera, including 3 deaths (CFR of 1.0%), had beer
reported in the following counties: Nairobi, Isiolo, Siaya, Tana River, and Lamu.

Visceral Leishmaniasis cases were reported in Kitui and Mandera Counties. A total of
70 cases were recorded cumulatively, distributed as follows:
1 Mandera County60 casesreported

o Kotulo: 3,
o Mandera South: 2,
o0 Mandera East: 5

1  Kitui County 10 casesreported
0 Mwingi North: 6,
0 Mwingi Central: 4.
Four deathswere documented, resulting in a Case Fatality Rate (CFR) of 7.4%. Males
accounted for 84% of all positive cases as of November 24, 20R¥OH Kenya, Disease
Surveillance and Response Unit)

Human andlivestockdiseasesalso remained a significant concern across the country
during the year as reported by NDMA. Measles outbreaks were reported in several
counties with active cases in Kwale (19), Turkana (10), Mandera (7) and Garissa (4)
resulting in one death in Lagdera and tlve in Turkana West sub county. Additionally,

there were cholera outbreaks in Tana River, Lamu and Isiolo county.
uff ‘E‘“td {C o Ibaggfock, (f'%e't‘ﬁﬁsk rcel%’ﬂ??( WS o hﬂ&'%% 2qPHNE
Pneumococcal( CPP) Pestes des RstiRuminants (PPR), Foot and Mouth disease

(FMD), Sheep and Goat Pox (SGP) and few cases of Contagious Bovine Pneumococce
(CBPP) and East Coast Fever (ECF). Acute Camel Death Syndrome and Hemorrhagi
septicemia in camels were reported mainly in Moyale, itfo Horr and Laisamis sub
counties of Marsabit County.

Overall, tie rains led to significant humanitarian and public health challenges in Kenya.
The displacement of populations, damage to infrastructure, and outbreak of diseases
underscored the critical need for coordinated emergency response, disease
surveillance, and preventive measures to mitigate future impacts.
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QUALITY

EDUCATION

M| Education

The widespread flooding recorded throughout the year had negative impacts on the
education sector in Kenya. At least 62 primary schools across the country were
submerged or destroyed and the government projected that an estimated 15,000
children were at 8k from waterborne diseases. Part of the school infrastructure
destroyed included toilets which then posed serious health risks to over 1.5 million
school children across the country.

A report by the Elimu Bora Working Group (EBWG) found that return rates to school
across many schools in the country after the March to May season were really low due
to the flooding. Since schools were damaged, school feeding programs could no longer
continue efficiently further disadvantaging those in marginalised areas. Additionally
noted was the need for psychosocial and mental health support to learners and
teachers. Ahead of schools reopening on 13 May, the Kenya Government announced
one billion Kenya shillings package (US$7.5 million) to rehabilitate schools affected by
the floods.

Image Aerial picture of Lower Nyandpottom) and Yala River at Yala towtn) in late
November 2024
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CLEAN WATER
AND SANITATION

Water Resources

L

period caused substantial rainfall amounts across thecountry. Most river flows
therefore remainedabove the flood alarm levels. The rains continued in most parts of
the country during the months of January and February 2024 and therefore the river
flows did not recedesignificantly. The Nyando river mouth and areas adjacentltake
Victoriaremained inundated due to sustained high lake levels during this period.

The EINino phenomenon experienced in Kenya during the 2023 OND

The country suffered devastating impact of floods during the 2024 MAM period,
affecting livelihoods, infrastructure and social facilities with more than two hundred
fatalities reported. Water levels in all the major rivers across theuntry remained
above the Flood Alarm threshold during this period. Most dams in ¢ceentry were full

by the end of April 2024 posing imminent danger to the downstream populations. The
Sevenfolks Dam comprising Masinga, Kamburu, Kiambere, Gitaru and Kindaruma
started to oveflow on 29th April 2024further exacerbating the flood menace in lower
Tana.

The JJAS period withessed decreased flows across all basins in the Country. However,
the effects of the MAM floods were still experienced in maow-lyingareas. Partsof

the LakeVictoria shorelineareas includingthe river mouths ofNzoia, Nyando, Sondu

and KujaMigori remained inundated due to sustained high lake leveome areas in

the lower Tana basin in Garissa and Tana River Counties have also remained
waterloggeddespite lower flows observed in the Tana River.

Generally, the levels in the Rift Valley lakes as well as Lake Victoria remained very high
during the JJAS period. The observed levels indicate that from May 2024, lakes Nakuru,
Naivasha and Turkana within the Rift valley, the levels have surpassed thieekig
recorded in the year 2020. Lake Victoria also sustained high levels throughout the June
to August period. It is notable that tHevels recordedrom May 2024 were much higher
than whatwas observedn the years 1965 and 2020.

Njoro River at Egerton University

Figurel5: Review of the River Flows in Juh@yAugust-September 2024

Increased flows were observed in the months of November and December in Rivers
Nzoia, Yala, Nyando, Sondu and GuciMigori causing flooding in the Lower Nyando,
Lower KujaMigori and Lower Sondu Rivers. Parts of Lake Victoria Shoreline areas
(northern shoreline) remaineéhundated dueto sustained high lake levels. All the other

| R21J1 WAH¢t RUY AWRWHWARNqW2¢ddl! AWl qé RAWN,
flows during the OND 2024 period.

Nzoia River at Rwambwa Hydrological Station Nyando River at Ogilo Hydrological Station
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Figurel6: Hydrographs of the Nyando and Nzoia River levels in October to December 2024
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The performance of hydropower generation has remained low for the last five financial
years due to relatively depressed rainfall seasons. The worst performance was
recorded in the 2022/2023 financial year when hydropower generation reduced to just
2,569 GWh from a high of 4,141GWh recorded in 2020/2021 financial year (Table
This reflecteda drop inhydropower contribution in the generation mix from 34.22% in
2020/2021 financial year to 19.33% in 2022/2023 financial year (TaBle The
hydropower generdbn improved to 3,396 GWh in 2023/24 financial year accounting
for 24.81%.

Hydropower, as the only renewable energy source capable of adjusting output to meet
peak demand and fluctuating loads, saw increased generation in the 2023/24 financial

year. At the same time, the expansion of wind, solar, and geothermal energy helped
manage rising costs, despite their limitations in providing flexible power adjustments.

With near to belowaverage rainfall during October to December 2024, water inflows
into hydropower reservoirs improved slightly, allowing for increased hydropower
generation and reducing reliance on costly thermal power plant$owever,
hydropower is expected to perform poorly in the 2025/2026 financial yeae tobelow
normal rainfall experienced during the short rainfall season of October to December
2024 and the forecasted depressed rainfall during the long rainfall season of March to
May 2025.

Table 2:Energy Generated (GWh)

2019/20 | 2020/21 | 2021/22 | 2022/23 | 2023/24
Hydro 3,693 4,141 3,349 2,569 3,396
Geothermal | 5,352 5,034 4,953 6,035 5,708
Thermal 882 940 1,648 1,396 1,127
Cogeneration 0.29 0.33 0.38 0.21 0.11
Solar 91 88 313 444 474
wind 1,284 1,700 2,052 2,202 1,781
Imports 161 197 338 644 1,199
Total 11,462 | 12,101 | 12,653 | 13,290 | 13,685

Table 3: Energy Generated in percentage.

2019/20 | 2020/21 | 2021/22 | 2022/23 | 2023/24
Hydro 32.22% | 34.22% | 26.47% | 19.33% | 24.81%
Geothermal | 46.69% | 41.60% | 39.15% | 45.41% | 41.71%
Thermal 7.69% |7.77% |13.02% | 10.50% | 8.24%
Cogeneration 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
Solar 0.79% |[0.73% |247% |3.34% | 3.46%
wind 11.21% | 14.05% | 16.22% | 16.57% | 13.01%
Imports 140% | 1.63% |2.67% |4.85% |8.76%
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INDUSTRY, IKNOVATION
AND INFRASTRUCTURE

& Transportation

Aviation
The aviation sector is a key part of ti@nyan economyDuring the year 2024heavy Road _ _ _ _ _
rainfall during the March to May season had impacts on the sec®n April 27, 2024 Roads were carried away and closures put in place following heavy rainfall and flooding

Nairobi experienced heavy showers of rain and thunderstorms led to significant ~ during the long rains season.
flooding in Nairobi and its environs including flooding in the Jomo Kenyatta International

Airport. The met station at the airport reported 109.6mm for 27thribpgFollowing the

heavy downpour and poor visibility in Nairobi, Kenya Airways was forced to divert a

number of its flights, which resulted inedays for some of the departures from Nairobi.

A heavy rainfall advisory was issued for the period 25th to 28th April 2024. Piceniay Kenya National Highways Authority

Barabara Plaza, Block AS C.
POBex 49712

o010 Nawolt
TEMPORARY CLOSURE OF MAI MAHIU - NAROK
HIGHWAY
KeNHA would like to notify motorists and the general public

about the closure of Mai Mahiu - Narok Highway.

This closure has been occasioned by a severe erack that has
occured six (6) Kilometres from Mai Mahiu Town towards i
Mai Mahiu, cutting across the road and thus rendering the coach@ €
road unsafe to motorists. x

The cause of the crack has not been established, though = |\ . .
preliminary reports attribute it to the ongoing rains. P 3 ’ ‘5
Further, the area has in the past been affected by similar
earth movements.

f ,

As KeNHA embarks on restoration works at the affected
area, all road users plying the Mai Mahiu - Narok route are
advised to use the following alternative routes:

1. Narok - Kisiriri - Mau Summit - Njoro turn off (B18)
Road, to join Nakuru and other destinations.

2. Narok - Bomet - Kaplong (B6) Road and connect to
Kaplong - Kericho (B7) Road.

The Authority is working round the clock to restore the
damaged section of the road.

More updates will follow in due course.

Corporate Communication Department,

Image: Jomo Kenyatta International Airport during the floodBaurce e .
Image: Road closure advisory and road destruction during MAM 2024
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Chapter Five: Projected Climate Patterns in

2025 In summary, there are equal chances of La Nifia and ENSO

neutral conditions during FebruarApril 2025, with ENSO
neutral favored through the Jumd@ugust period. The likelihood

El Nino Southern Oscillation (ENSO) of El Nifio remains very low throughout the forecast period.

El Nifio and La Nifia (collectively referred to as theMfiorSouthern Oscillation or

ENSO) are characterized by changes in sea surface temperatures (SSTs) in the Therefore, itis crucial to monitor ENSO conditions closely, as they play a significant role
equatorial Pacific Ocean. During El Nifio, SSTs in the central and eastern Pacific Ocean iy seasonal climate patterns. Keeping up with updates from the World Meteorological

become warmer than average, while during La Nifia, these SSd=me cooler than Organization (WMO), the Kenya Meteorological Department, and other monitoring
average. centers will provide valuable insights into the key climate drivers for the upcoming
seasons

La Nifia is generally associated with suppressed rainfall over Kenya and East Africa,

while El Nifio tends to enhance rainfall, leading to abeaeerage precipitation. . Model Predictions of ENSO from Feb 2025

mmmm DYN AVG  |Dynamical Models

As of midFebruary 2025, weak La Nifia conditions persist in the equatorial Pacific, . ‘ T e
characterized by cooletthan-average sea surface temperatures in the Nifio 3.4 region, O o crne
which remain slightly below the0.5°C threshold/ an essential indicator of La Nifia. 2.0 o
These conditions have been present since December 2024, following the initial L o oL
transition into La Nifia territory. o DEPaR

> 10 . o
The IRl ENSO forecast indicates equal chances (50%) of La Nifia and ENS®al £ o Nasa o
conditions for the FebruarmApril 2025 period. From Marciviay 2025 onward through § e
JuneAugust, ENS@neutral conditions are favored. For the following two seasons, July & e
Septembea and AugustOctober 2025, there is no strong preference between La Nifia &
and ENSGneutral, though ENSeheutral is slightly favored in the earlier period and La “é
Nifia in the later one. = e R
By SeptemberNovember (54%) and OctobeDecember (55%) 2025, La Nifa = ﬁgﬁgf
conditions are slightly more likely than ENSGutral conditions. However, the ENSO 20 &
spring predictability barrier refers to the reduced reliability of ENSO forecasts during OBSERNED ORECALT o westm
MarchrMay, asENSO is in a transitional phase. Predicting the Octobeecember 2D n M FmA MAM AW M) JA  JAS A0 son  oND

(OND) season before this period ends is not advisable due to high uncertainty.

However, forecasts made after MaratMiay are generally more reliable. _ . _ -
y 9 y Figurel7: Plume of forecasts of the Nin03.4 SST anomaly from dynamical and statistical

models - courtesyof IRL
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Indian Ocean Dipole (I0OD)

The Indian Ocean Dipole (I0OD)defined by the difference in sea surface temperatures
between the eastern and western tropical Indian Ocean. Its influence varies in
conjunction with other climate indicators such as the El NifiBouthern Oscillation
(ENSO).During a negative IOD event, teas are typically warmer than average in the
eastern tropical Indian Ocean and cooler than average in the west. Conversely, a
positive IOD event features coolehan-average waters in the east and warméran-
average waters in the west. Specific regiomsthe eastern and western Indian Ocean
are monitored to track the development of IOD events. A negative 10D is generally
associated with suppressed rainfall over Kenya and East Africa, while a positive I0D
tends to enhance rainfall, leading to abovaverag precipitation.

As of February 2025, the 10D is in a neutral state. The latest IOD index value is +0.47,
slightly above the positive 10D threshold. However, positive index values have not been
consistently sustained, limiting their significance at this time of year. Adsfiglly, the

IOD typically has little influence on Kenyan climate between December and
April. Therefore, it is important to keep up with updates from the World Meteorological
Organization (WMO), the Kenya Meteorological Department, and other monitoring
centers on key climate drivers for the upcoming seasons.

10D index

10D index (°C)
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Figurel8: IOD index courtesy BOM
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Rainfall and Temperature Projections for 2025

March-AprikMay (Mam) 2025 "Lon&ains" Season

~¢l AGWqYW~¢! W~ ~bWRY WulU! ¢kt WaecTY! W ¢
Eastern Africa. High rainfall amounts, often exceeding 300mm, typically occur in the
Lake Victoria Basin, Highlands West of the Rift Valley, and both the Central and South
Rift Valley. Significant rainfall is also expected in the Highlands East of the Rift Valley
(including Nairobi County) and the Coastal Striphe consolidated MAM 2025 forecast
indicates near to aboveaverage rainfall over the Lake Victoria Basin, Soutfi Ralley,
Highlands West of the Rift Valley, southern Southeastern Lowlands, and northern
Northwestern Kenya. Near to beloaverage rainfall is expected over the Central Rift
Valley, Highlands East of the Rift Valley (including Nairobi County), most oftiveest
Kenya, the Coastal region, Southeastern Lowlands, and some areas in the Highlands
West of the Rift Valley, while beleaverage rainfall is expected over the northeastern
regions and the north coast.

Temperature Outlook for MAM 2025

Warmerthan-average temperatures are expected across the entire country, with
increased probabilities of higher temperatures in Central Kenya, the Southeastern
Lowlands, the South Coast, and parts of the Northeast.
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Figurel19: Temperature outlook for MarciMay2025.
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JuneJulyAugust (JJA) 2025 Season October-NovemberDecember (OND) Season
During the JJA season, rainfall is mainly concentrated in the Lake Basin, Highlands West The OctoberNovemberDecember (OND) "Short Rains" season is a crucial rainfall
of the Rift Valley, the Rift Valley, some areas in the Highlands East of the Rift Valley, and period in Kenya, particularly for the Central and Eastern regions. October typically
the Coastal Strip. The rest of the country generally remains dry during this period. Most marks the onset of the short rains across many parts of the country, while November is
areas in the Central Highlands and Nairobi typically experience cool/cold and cloudy  geneilly the peak month of the season. December signals the cessation of the short
conditions with occasional light rains/drizzles. rains, except in southern Kenya near the Tanzanian border, where rains normally persist
for longer.
September Climatology
The predictability of the OND season is influenced by two primary climate drivers: the
El NifioSouthern Oscillation (ENSO) and the Indian Ocean Dipole (IOD). Currently,
OND RAINFALL CLIMATOLOGY both ENSO and 10D are in a neutral phase. However, forecasting sea surface
temperatures (SSTs) beyond the MareMay period presents challenges due to the
spring predictability barrier. As a result, it remains crucial to monitor updates issued by
the meteorological department for more accurate seasonal outlooks and potential
changes in climatc conditions.

Associated Socioeconomic Impacts

The projected rainfall and temperature patterns will have various socioeconomic
implications across Kenya.

1 Agriculture Farmers will need to prepare for potential rainfall deficits in some
regions, impacting crop yields and food security. In areas expecting above
average rainfall, the risk of flooding and waterlogging should be considered.

1 Water ResourcesWater availability will fluctuate depending on the rainfall
distribution, influencing water supply for domestic, agricultural, and industrial

SAMBURY

GARISSA

use.
[ B oo 1 Health: Warmerthan-average temperatures could exacerbate heatlated
gzg:jjgg illnesses, while regions experiencing higheainfall might see increased
/ E;:;:Zg vector-borne diseases such as malaria and dengue.
r/ [ 1 Infrastructure and Disaster Managemenflood-prone areas should anticipate

Figure21: Projected rainfall for OctobeNovemberDecember 2025. possible disruptions to transport and infrastructure, necessitating proactive
disaster risk management strategies.
September is generally dry across most parts of the country. However, occasional
rainfall usually occurs over Western Kenya, the Rift Valley, the Lake Victoria Basin, and  Given the expected variability in weather conditions, stakeholders in agriculture, water
the CentralHighlands. While most regions experience minimal precipitation, localized resource management, and disaster preparedness should stay informed through
showers can occur, especially in the western highlands. regular climate updates and advisories from relevant meteorological agencies.
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Chapter 6: Available Resources (@) (b)

Africa
40

State of Climate Services in Kenya n

The need for climate services to inform decisionaking has never been greater, 2 “
especially in view of rapidly increasing climate extremes. The WMO 2024 report on the
State ofclimate services indicates that investments in climate services improvement is » 10
rising in Africa and Asia stating that in Africa, there has been notable improvement in
user engagement platforms, capacity development and governance. . .
The application of weather, climate and water information and related services helps to
improve the safety and welbeing of people, reducing poverty, increasing prosperity "

s

4

I

®

and protecting the environment for future generations. Climate services offer aalti
#HYUql RHz qRY Ut WY WG WWqRUNWg6 WWae!l NIJat WY n W
the National Climate Change Action Plan, the United Nations (UN) Sustainable
Development Goals (SDGSs), the Sendai Framework for Disaster Risk Reduction and
other relevant environment and climateelated conventions.

a

~

2
.

Less than Basic Essential Full Advanced
basic

To facilitate improvement in its provision of climate services, Kenya has completed the
development of its National Framework for Climate Services. User engagement is done .
2019 [l2024 Less than

through Regional Climate Outlook forums, National Climate outlook Forums and SN masic  Essentisl  Ful  Advenced
Participatory Scenario Planning at county level. Data availability is absolutely

fundamental for the provision of effective climate services. Figure22: (a) Climate services capacities for 2019 and 2024, based on the 83 NMHSs that
responded in 2019 and updated their data in 2024 (b) Regional distribution of climate services
capacities, showing number of NMHSs in each category of climate services cap&eigl (less
than basic, basic, essential, full, advanced¥ource:WMO State of Climate Services 2024
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Manualmeteorological observations

KMD manages and maintains 41 synoptic observation stations as part of its mandate.
These stations include airports and agrometeorological stations with staff who run
shifts between 1224 hours a day. This number of stations compared to the land area
served is significantly below the WMO acceptable standar@his data on key weather
parameters is crucial for monitoring, trend detection as well as supporting downscaling
of climate projections.

The distribution of stations under the operation and maintenance of KMD is sparse (see
Figure 23). This does not comply with WMO standards for station density. The support
and maintenance of these existing stations remains a prioritized national developtnen
budget item. Kenya could also benefit from initiatives such as the Systematic
Observation Financing Facility (SOFF) aimed at supporting developing countries
improve their observational networks, with the goal of achieving Early Warning for All.

The stations are equipped with digital instruments for measurement and monitoring
atmospheric pressure, air temperature, and relative humidity (PTU) to replace the
mercury-in-glass thermometers and to facilitate the observation of basic weather
parameters.In addition, other instruments such as evaporation pans, wind systems,
and soil thermometers are employed to measure various meteorological parameters.
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Automatic Weather Station Network Atmosphere WatchStations

There are currently 625 AWS in Kenya, with only half of them operated by KMD. Astudy 8 AYULJW I 13t W¢el #6WcUT WaYURqqY!I RUNWEHQR2Rq
done under Kenya Climate Smart Agriculture Programme (KCSAP) determined that complement the international systematic atmospheric observations in support of the
Kenya needs a total of 2400 AWS by 2030 for optimal results. Besides the increased spirit of the Vienna Convention. Kenya is committed to provide, in line with the
spatial coverage, the advantages of such AWS networks include the availability of data  objectives of GAWGO30S, longterm records of ozone and other species that are
in near real time, as AWS are usually equipped with data loggers and essential for determining the variability of these species and their impacts on life and
telecommunication systems that enable continuous data transmission. The automatic climate. Notably, the goal is the continued monitoring of tropospheric and

reporting occurs at mostly ery fine temporal resolutions (15 minutes, on average). stratospheric ozone and theassessment of its variations that are relevant to the
KMDmanages a heterogeneous AWS network from different initiatives as depicted by  wellbeing of the environment.Profiles of Ozone are taken weekly at Kenya
Figure 24 (Faniriantsoa and Dinku, 2022). Meteorological Department, while continuous measurements of surface ozone and

daily column ozone are measured at the Mount Kenya GAW station and the University
of Nairobi respectively. The station on Mt. KenyadsFigure 25) is one of 30 World
Meteorological Organizations (WMO) Global Atmosphere Watch (GAW) stations.
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Figure24. Overview of automatic weather station networks. Source: modified from (Faniriantsoa
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Figure25: WMO Global GAW station distribution.
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State of Meteorological Datan Kenya

Thirteen of the 41 stations share their data globally on the WMO Global
Telecommunication System (GTS, now WMO Information System WIS2.0). These data
are important in the development of datasets with global coverage, CelIRPS Rainfall
Estimates from Rain Gauge and Satellite Observatiofi$ie manned stations provide
ground truth of the Automatic Weather stations as well as satellite daRainfall data

can be found for about 38 stations from 1961 to the present while both maximum and
minimum temperature dta is available from 1975 to present.

The WD Maproom

Data source built by combining station data and proxy data (satellite and reanalysis
dataset) at each grid point. The portal is organised to enable the user navigate through
use of administrative boundaries ranging from county to ward leve. support
research, the portal, [ttp://kmddl.meteo.go.ke:8081/maproom/index.htm) provides
tabs to web pages for historical, current and future climate conditions of a particular
location.

Some of the key analysis include: Image:KMDMaproom Climate and Agriculture and Malaria pages.
Climate analysis: The maproomexplores historical data by calculating simple

seasonal statistics such as mean, standard deviation, total cumulative rainfall, no.
of wet days, rainfall intensity, number of dry spells as well as rainfall performance
based on the main teleconnections aftting our region e.g Indian Ocean Dipole
(IOD) and ENSO (El Nino Southern Oscillation) etc.

Climate monitoring:Accessing recent and past climate data, which can be analysed
as either dekadal or through monthly rainfall extremes i.e. standard precipitation
index (SPIs).

Climate forecast:Users can access seasonal forecasts rolling on a monthly basis.
The flexible seasonal forecastare displayed in full probability distribution.

Climate change Using the maproom one can access past and future changes in
seasonal climate with reference to a historical climatological period.

1 Sector specific climate valuationnder Climate and Agriculture, one is able
to explore crop climate suitability, historical rainfall season onset dates based
on userdefined thresholds, total cumulative rainfall in a season, onset and
cessation dates, probability of exceeding certain trglolds etc.
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