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Preface

In recent years, the climate of Ghana has been experiencing shifts from wjaierally

considered as normal conditions and this is manifesting through rising temperatures, increased
rainfall variability, rising sea levels, and high incidence of weather extremes such as flood and
droughts. Information about the current and futuireate is therefore critical to support informed
decisionmaking.

In 2023, Ghana Meteorological Agency (GMet) successfully launched the National Framework

for Climate Services (NFCS), an initiative that is built upon the World Meteorological
Organization's (WMO) five pillars of the Global Framework for Climate SeriG#<CS). It
encompasses the generation and provision of a wide range of information on past, present and
future climate and its impacts on natural and human systems.

To achieve the NFCSO6s o0bj teDanish#&lsteorolMa nstituts c o | |
(DMI) and the Danish Embassy in Accra under the Strategic Sector Cooperation (SSC) project to
develop a maiden GMekentric Ghana Climate Atlas. Thipartnership exemplifies how
international cooperation can foster local capacity building while addressing the global challenge

of climate change. The collaboration is designed to propel GMet towards its vision of becoming

the leading meteorological sergiproviderin the subregion.

To achieveco-production stakeholdrs in the climate sensitive sectors were presented with the

initial resultswhere inputs andeedbackreceived werencorporated into generating the first

versionof the Ghana Climate Atlaghis report serves asfaundationfor the first version of the

Ghana Climate Atlas. It focuses @rture changes in temperatunginfall, and sea level risat

the national level and across the various adjiroatic zones of Ghana.

This publication presents projections of key
seasonal temperature, total annual and season.
analyazreass t hrpeeer iftohdesu;ne ati2tfedm@dmd@d2 @2 df t he cent
referrnmeidd tcofBals2@§0) , and t he eidOaMdtaoaree cexdamir
at both the national s-chlmadand aoness Gbarstaéas
Guinea SavahamhS$awaaatgHesthi. nzabtmp esr specti ve provi de
insights into potenti al regional variations i
The analysis presented in this report draws ¢
model simulations. Hi storical c |-riensaotleu tcioonnd igtrii
dat aset developed by the GhlrgmratMet esdradli ogni oals
reanal ysi s temperbaatsuerde rdaaitnaf aalnld essattiemaltietse t o |
at approximately 4 km spatial resolution, thei
t he count rayt.e Fpurtoujreec tcilams are derived from an
Cli mate Model simul aAtfirem@at fr om t he CORDEX

Recognizing the inherent uncertainties associ
mu kntoid e | ensemble approach to capture a range
approach all ows the Atlas to presénodof bmobdelcel

thereby providing a more robust basis for ass



The Ghana Meteorological Agency hopes that the

policymaker s, researcher s, and practitioner :
devel opment plannimmgkand. s8¢t ctsale edié@bddaicag otuh
for climate services in Ghana, the Climate At

enhance resilience t-bechmi mht mavarchbnpbety and



About GMet
The Ghana Meteorological Agency ( GMet) establ

provide meteorological services and ensure t
standards and practices i n met eorgoolvoegryn memtt lpe
weat her and climate matters while issuing for
S O0eeicoonomic sectors. GMet ' s I nformati on, advi
aviation, transport,evguro¢ omynagemenglty, mnti ge
|l i ke floods, storms, -aeaodndmbogtdéesetopmaheguar
With a vision to | ead meegooaol o@GiMedl ss an siSG @
efficient weather and climate services for Gh
nowcast s, public weat her f odr ewaasetrs ,f -eaeearsoansaaubt, i
to seasonal (S2S) predictions, <climate project
climatol ogi cal summari es, numeri cal weat her f

equi pment cal-guarlaittiyo nc, | iammadt eh i dgaht a .

GMet ' s c¢cli mate services, i ncluding the Ghana
initiative (EW4AI1l) and Nati onal Framewor k fo
under a Quality Management Sysiteemt e QMSt)h itnrhteesr
standards, enabling tailoredmaki mgte infor mat
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Summary

By the end of -2tlhed)c¢centnuray nie2di8ulm emi ssi on ScC:
Ghanaod6s future cl i nalk 20 croerfpearreerdc e op etrhieo dl 9v@ill |
foll owing climatic changes:

Anndeimper at ur e

Ghanaos average annual temperatur e i s proj e
approxi mately 29.3AC. The Coastal, Forest, an
around 1. 4AC, whil e the Guinea Sawnanrmah iSud@n
Savanpapetcs eelxperience the highest increase o]

Seasbemper atur e

Across Ghana, seasonal temper at Dreecse Ribaemd ar v j e c
Februardy y( BlR)son, with ab oatgiAd®nmill e vtelrea gsema li Is
of alb.o3uASC expect dd-Ag giBetpg etmber (JAS)

Bel ow are the tempe@eArgatduir rraotmiressj: ecti ons for the

T Coast alRed amnspveetluyaill f gr m war mi ng, with incre
1. 3AC aadr ds4 ALl | seasons.

1 ForestHiZgogmest iacaletbdeCs AMGg NDI F; lodlwe3sAtC
durJd A§nSION.

T Transi t iHing hZeosnte I n BdAuEraDsihel ;o fl 4 w 8dAUTr SO N .

1 Gui nSeaav anHiaphest iIn.cadaCrshdusip nofJ F; | olwe3sAMC o f
durJAg.

1 Sudan SaWiagmmeast iln GdAassvbis n@IfF o wesk t 3dAuQ i ng
JAS.

AnnRal nf al Il

Tot al annual iraimfaj & c ttheyd s2@dmam g 1. 8 %) r el ati ve
period value of 1221mm. These pgryoejaerc tveadr icahtai nogn

within the model s’ uncertainty range, i ndicat
expected. nationally

Seasonal Rainfall

Among r ahseeyasdmBy gBetpt ember (JAS) wi || exper.i e

nati onahl y n owaebaddu8taam (800 wed b Pc 6 eNoeveermbbeerr
( SON) withhmapbeawpwdBdprMalyy une is expected to h
rainfal8mmf( a.bd%)t.

Vi



Bel ow are the r aiAgfrad i nzgotniegsect i ons f or t he

1T Coastal Ammweal rainfall decreases sliBsghtly
expectetdtheol hagest increase of 18mm (7. 0%)
decl i neslesnnBr¢@l.y by

1 Forest: ZAomea al rainfall Il ncreases sliisghtly
expectetdhe ol Amagest i ncr e dAsvd eocfl | ZmMensin%jy6 . 2 %) ,
T TransitioAnZoal rainfall i ncreasies dyp ddétmend
to hheel argest i ncr eafsvd eod!| i280hansh (U)o . 2 %) , wh
T Guinea SavAmmuadal rainfall i ncreasesi sbhy 26
expectetthéeol amgest increaB@&ect i Gmensl (Y53.. 7 %) ,
T Sudan Savanmahlh!l rainfall incre@da®@@eakl rghhny’
seabenexpectéae 1 ar gas@®@midiw)rwhdde AMIL decl i
6mm (2. 2%) .

These projected changes in f-u¢ene warnhal bnar

the model s6 uncertainty range. This means we

rainfall are expected

Selaevel ri se

fAconti nuous rise in mean iseaexppeectedanging

Vil



1.0 I ntroducti on

1.1 Ghana Climate Atl as

The issue of climate change has gained a | ot
start of the 21st century. Climate change aff e
temperatures, sea | evelrouighe¢, hedtewacmemsmegs rao
many others (I PCC, 2021). These hazards are e
some places are more vulnerable than others (I
Atl as showioig hmaevsulhte cl i mate i n Gltcema uirsy prndje

mul tiple future scenarios botlclanmabé| ghamge s
focusing on a few  ;asgekeapged akayalindempteoasur
temperature, total annual rainfall, t(dtLaRl) sea
boah the nati ao@hbasnkacbvsalyaadn mats{ SELRooevrby applie
coast al areas)

1. 2 GPbasar®sddnat e

Ghana is | ocated along the southern coast of
doélvoire to the west, Burkina Faso to the nor
south. The country |lies SAplprmANmand!| y GABt wadan
and 3.5AW.

Ghanaoés climate is strongly influenced by its
by the seasonal -Tnmoovpei nteanlt Doifs ctohnet ilnnutietry (-1 TD) ,

westerly winds from t h-eaétws anhdisi cf rcne at nh ea nSda hdarr
the I TD moves northward and sout hward through
and duration of rainfaldl across dtihfsfeeco@a@nr y he
sout hern andofndhtamarn parts

I n recent decades, however, Ghanaodts <climate h
gl obal climate change trends. Observational

variability i n rainfal!l pativeahberaprtgeat grewtc
androudhtse changes pose significant ri sks tc
resources, energy, Iinfrastructure, and public
Understanding how Ghanaés climate is changin
adaptation and resilience strategies. The Gha

assessment of the countryo6sdiftuitaurrse wnd enratdei frfed
scenari os
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Rainfall and Temperature Patterns
Monthly Rainfall and Temperature Climatology for Northern Ghana (1991-2020)
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Monthly Rainfall and Temperature Climatology for Southern Ghana (1991-2020)
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Fi guRa&i nf al | and Temper at ur2e0 2c0l)i mat ol ogy of

I n the southersmuséhdhyy oai Bhahla f{oll ows a bim
di stinct rainy seasons occur within the year.

tol yuwhil e the minor rainy season occurs betw
t wo seasons, rai nf al Aud wsntpgeerra roidl yc ormentound eys rdeu r
Aittle odrAvesreamageonmont hly temperat ur3dds,t ywp it dal
relatively small seasonal wvariations but noti
I n contrast, the nor t8hleN)h esxepcetroire nocfe sGhaa nuan i(mo
that BSngle rainy season that typically begin
mont hly temperatures are generally high throu
32AC, reflecting the regi oncaesl tl oacnadt iiotns wsittrhoi nng

to dry continental a( De analsdsreddaerbyi mgr y he dry se
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Trenmd Anomaly

( ) Average Annual Temperature for Ghana (1981-2025) (b? Total Annual Rainfall for Ghana (1981-2025)
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Year Year

Fi gBreAver age Annaunad Rleeinmpfealalt uTrre2 858 o f

Temperatures have graduad Hogwn rfdicng@tadeerde folveat it hm
steady warming of GHRaguZ@b) cusmaaeesvieowti amenf
changed over ti me. 't shows that rainfall var
experiencing higher totals and others noticeal
rai nf alsl tahneo uonvter al | pattern suggests that rai

I n terms afs amémwagluir @st3d mpsehroawtsurae cl ear shift o
years were gener altleyr nc oaov eerra gteh anwhtiHee Inoormrge r e
war mer. The increasing number of positive ten
war mer t han avaevrea ghee ccoonmed i ntoi roen sc chmmo n .

( a ) Standardized Temperature Anomaly for Ghana (1981-2025) Standardized Rainfall Anomaly for Ghana (1981-2025)
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The rainf esthlowdAn agm&ledn3 t he ot her hand, show mu
Some years experienced odalyeereer sn owemmad bealinw an dr,
temperatraned al | does not s-hewmatmseéemadnlgutorr @toh
from year .to

1.3 Emission scenari os

Lorgerm emi ssion scenarios describe different
emi ssions may change in the future based on h
gases in the future (Peder spenunederaslt.and2 Owhla)t.

3
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could Il ook I|Ii ke under different choices made t
research and provide governmpémnaol wmahe usesks
solutions. The Ghana Climate Atlas provides t

projected to change under different emission
on Climate Change (IIPICCh asespeosstmentT hree g dPrtC' (sAF
from 2018 and 2019 GRiseRd carmeer i & (" Represent
Pat hways"), while the sixth assessment report
a new set of scenarios called SSPs ("Shared
di fferent lggweelnh oaufsef gtasr ¢eoncentrations basec
whereas the SSPs describe possible socioecono
technol ogy, combined with emission pathways t
Theesnnari os used |linWwRChPi2s & éyBuerttiadCd 4a B/ SJP 3
ancdhiggiRCP8. B/. SJP®mi ssi on scenari o.

A | ow emission scenari o i s representative o
concentration | evels due to degl inye mind ecna nsts
eventually becoming negative by the end of t he
A medium emi ssi@emi sScse marsi o elmas nC@g around cur
then declines towards the end ofzetmhesscemtsSurmy.s
steadily and roughhgel dobll thg Endmotut hentehe
is |likely to be 2AC (Van Vuuren et al., 2011).
1. Dat a stoiumecepegri ods and uncertainty | evels

The Atlas relies on a stati®Metg,r i vhdiedh memntgedr :
observations with reanal ysbhas eadteastfiomatteesmpfeare
bl ending spatiat éygolcwtnitdmuoeanalhygihacanodatat
grobmded gauge mgaeaseramenst s, rehinagpgpgdkdaddaded

that i mproves both spatial coverage and relia
For future projections, theAfArntilaas. uBles e irmad iat
mo d ealasgp,pr ox i madt Oekigy | 225rsepsadli wtli oadg | odboawnmathd lrat e
t prowvriedggs p@aci fic i nformationabouRA§PoODaALI Ehi m

Model combinatioineaptsumnes ea b rpaasd h sop éea tcd u @nsac fe

Si ncclee mate models do not perfectly reproduce

applies Quantile Delta Mapping (QDM) to corr ec
the distribution of model ®suwpule wréebeobsegyv
climate change signal. Thé&20c2a0l i he fadn emc ei sp ebra
corresponds to the | atest Worl d MetTemea ofiiomalc e
product after calciorrreetciteerd iammda sQRDMilBitasal |y
km spatial .grid resolution
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The reference period used i-pA02beavhraage Ci n it

| at est | PCC assessment report ( ARG6) . Ghana C
averageer tio.des.,, refer enmc2ed )p e rnieca® 0 @ Y L nhi2d 2d e n
(2026 0) and end2v8060frentury (2081

Since no single climate model can perfectly ¢
communi cate the uncertainty in the pmajaanti on
(50%) show the range of results produced by di
uncertainty, it helps us understand how conf i
future climate outcomes faarlel nwitt hai ns ian gslper efadx ec
Il n the GhatnlaasCl itmad eumMcertainty i s shown as

medi an value (50%). The climate models wused

approach (Knutti, 2010) . This 1 s an approach
malel s equally when analyzing future climate p

based on their perceived accuracy or -modaleilabi I
ensembles used for esti matputgs cflriomatneu lcthiagnigee cs
are averaged to make climate projections.

1.5 Guide to figures

The report shows awgdriefgiéebecamataamshdr makpboti nHbw

a boxplot IiIFsguwWeasAlrli bedgumes show climate info
scenarios and time periods. The graphs and bo
most | i kely that the change is around ©bDhe med
how | arge the uncertainty i s.
1500 L Emission Scenarios
Emission Scenarios
_ 1400 | == High /
£ Medium Upper bound
£ 1300 | m- Low / (90th percentile)
I
E 1200 Bestguess
& (median/50th percentile)
o5 1100
2 1000 Lower bound
(10th percentile)
_i Near-term Mid-céntury End-of—&entury \
(2021-2040) (2041-2060) (2081-2100) Reference period

Reference (1991-2020): 1122 mm

Figdreterpreting the boxplot figures. Example of

I n this hypothetical example showing average
medi an shown by a solid Iine) at the end of th
an increase of 23mm compared T The tbwwer ebeuvedc
percentile of the models) is 1042mm, indicati
percentile of the models) is 1231mm, indicati

5
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2.0 Climatse Projection
This section examines key climate indicators;
(SLR), <critical to understanding climate chan
patterns, and possidUBRoOTmsgsntiadli camas ienrnv-i ¢ we me
economic challenges i n ofthe s®o u mtdriyc.atArmral ypzrionvg
current and future climate risks which may in
2.1 Average Annual Temperature

Near Term Mid century End of century

2021-2040 2041-2060 2081-2100

High Emission Scenario

Reference Period
1991-2020

Medium Emission Scenario

W ZTW 1°W 0 1°E

Low Emission Scenario

3w 2°W 1°W 0° 1°E 3w 2°W 1w 0° 1°E W 2°W 1°W 0° 1°E
26 27 28 29 30 31 32 33 34 35

Temperature (°C)

Figure 5. Variations in average annual temperatur e
emi ssion scenarios-20660) t hmi th e2alenOt)e rgm d( 2€0r2dl- of cen
210Weri odfbealsdrmendpl ot on the far | e20RP0Oshows the re
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The projections for average annual temperatur
under all three emission scenarios: | ow, medi
of century. The medium and hiimgdr eecansi es sti cowa rsdcse n
century especially in the northern peadgteorfn t |
portion of the country. As expected, annual t

emi ssion scenarhe tewtaudyt heekthdcoifng the str
under this pathway.

Average Annual Temperature for Ghana

33 — :
Emission Scenarios
37 |™mHigh == Medium =@l ow -- Reference .
? 31 I
g L
2 _|
g 291 - - - =
£ —]
© 28 '___!____________-____ _________ p—
27 A
26 T T T
Near Term Mid century End of century
2021-2040 2041-2060 2081-2100
Reference (1991-2020): 27.8 °C
Fi guAeebage annual temperature boxplot under threct
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end of centuriygJuasePswbpopwotians for a | ow emiss
increase of about O0.4AC, 0.6AC, and 0.5AC fo
respectively. A medium emission scenario indi ¢
near ntiarmentury and eesnpde cotfi vceelnyt.urFyor a hi gh er
temperature increase towards the end of centu

are projected to increase by 0.7AC and 1.6AC |
expeed to be 29.3AC with uncertainty range be
under a medium emission scenari o.
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2.2 Average Seasonal Temperatur e
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FiguAgeirage seasonal tempéuat (AMI-Pep pbdASNIdvw(c) ap
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temperature aver age2040 ,t22e® GtAiardxddl QPG.r | oldes 12dv2,1 medi u
emi ssion scenarios are repredefrgeesdpelryt i vlelg, dhano
bounds shown on the plot are WNibhe¢ el talxtitso meadhighe sp dri
bet ween panels for clarity.

| Ri gur,e t7THem)average seasManhlné emMpMI at uwiet h omr e A
value of 28.6AC, is projected to rise by 0.5/
emi ssion scenarios respectively fmrdtbenneny
expected to increase by 0.7AC, 1.0AC and 1. 7A
respectively. The end of century projection st
1.5AC for a meaiiuon &md s3.i DACsfcem a high emissi

With an average seasonal temperature of- 26.0A
Augietpt ember (JARBpuas gépPpywot s nan increase of

0.7AC for mid century and O0.5AC at the end of
emi ssion scenario shows an increase of 0.5AC,
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end of century respectively. A high emission
3.3AC for the near term, mid century and end

Projections for t he aver age-OcteaNmavieanlb e t e i [BSOMe
relative to a reference period value of 27.0A
for mid century and 0.5AC for iem.d A fmecdeinutm reymi
scenari o projects an average temperature rise
and end of century periods respectively. A hiq
1.5AC for the neyarr @asepgeamr tainde Inyi dwhcielnet utrhe end
of 3.6AC aBiguse@layexd. in

The average seasonal t empdraatuFaerbyr umnr ) e(cJ Fo)n,
reference period vaFuguoéedBarRAC,anas nThewrs ei n
near term and O0.6AC for both the mid century
medi um emi ssion scenari o shows an increase of
century and smdac toifv eleyn.t uA yhirgeh emi ssi on scenar
the near term, 1.ahAC4f drACt He rmitd ec emtduroff cent
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of century as compared to the reference per.i
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pronounced when analyzed on a seasonal l evel
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Total Annual Rainfall for Ghana
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scenarios are representedrbygypbtuevelbyangkee amdent
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Total annual rainfall projection for Ghana shc
of 1221 mm f or al | three emission scenarios fr

Figureal9beit with wide uncertainties. On avert
13mm (1.1%) for near term, 12mm (1.0%) for bot
emi ssion scenario. An increase of) 1li3smne x(ple clt%)d

the near term,dmofd cemtwry mreaspenti vely wunder
Under a high emission scenario, rainfall is pr
22mm (1.8%) for mid century and 17mm (1.4%) b
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2.4 Tot al Seasonal Rainfall
(a) Total Apr-Jun Rainfall for Ghana 200 (b) Total Jul-Sep Rainfall for Ghana
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rainfall i n t h2e0 4t0i, Re? OEklrdrm8IB0 .2 0RHe | ow, medi um an
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the plot are the 10th Not &0ttdhatpetriteny éeés edifbofret hiket
clarity.

Rai nfall pr o-Magtuinen (fAMI) ApreialsFoing ua 2, dsigoawws e d
decrease of 11mm (2.5%) for the near ter m, 6 m
for the end of century under a | ow emission s
444 mm. Under a medi um e micstseidont os cienncarreiacs,e rbayi nt
the near term and 8mm (1.7%) for the end of
century. Under a higéd empesied tscedacieaseaaail

8mm (1.8%) for the near term, 13mm (2.8%) for
century.
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The proj ecAuvigodety toeg mdead y(JAS) in comparison wit

469 mm as pFiegemestidwdn) an i ncrease for all tir
scenari o depicts an increase of 23mm (5. 0%) f
and 20mm (4. 4%) for the end of century. Under
t o isnecrbeya 4mm (0. 9 %), 14mm (2.9%) and 18mm ( 3.

end of century respeenhaviedbypr djbcgb ami s8acopa:s
(5.8%) and 38mm (8. 1%) for the near ter m, mi d

Fi gur es hloowsc )pr oj ect ed -ObtaeNgoevse nibre rS g pStOeNmb esre a s o
relative to the reference period amount of 3

projected to increase by 10mm (2. 6%)y faonrd t5hnem r
(1.2%) for the end of century. Under a medi um
projected for the near term whil st rainfall [
century and 13mm (3y6%) Hiogh tdhmi £qnidor fs cemd ruir c
7mm (1.9%) for near term, 17mm (4. 4%) for mid
The projecti amxn vfaembyr Dercye mpRIF) , compared to ¢t
53mm as dFsglueage®Bh{odv) a decrease in rainfall f
scenarios for all time periods. Under a | ow
projected for the near term and an increase o1
i sropected during the mid century. Under a me
decrease by 2mmtEe3 m4 %l mmorn 2t FT&) né@ar t he mid c
the end of century. I n a high emission scenar.
the near ter m, Imm (1.0%) for the mid century
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2.5 Average Annual Sea Level Ri s e
Across the globe, sea | evel rise (SLR) is not
to gravitational and elastic effects in relat

and regional steric ef)f.ecTthse (IMittersav ilcPaC Ca nAds sMisl
includes medium confi dence SlkKre nppreorj eectt i aoln,s 2r0aZz
et al, 2023). This report also makes wuse of ¢t
three SSPISESsPRlefaMdbE&PANE. B5)SPtho assess Ghanaods f
along the coast

Projected Sea-Level Change Along Ghana Coastline
Relative to 1991-2020 Baseline
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FigurRroljlecti ons ofeomean tdhed pleeRald@O0r2i0L| 2i2R0e t o
base(lanpgeriod used for the I ntergovernment al Pane
(I PCC,fr20m 1@ combi nation of the CMIP6 model ensemb
|l ow emi ssions scenari os

The projecti omrmdh cawfc csretai Nueovuesl rriissee t hrough t he
along the coastline undFerg utrheeB ftlhernede o micseait anmr ys
is projected to have a mean sea | evel rise of
0.6m under a medium emi ssi on sscceenaarriioo.and 0. 7
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30AgF®l I matic Zones Projection

3.Algrcd i manes Bf Ghana

AGRO-CLIVIATIC ZONES OF GHANA Ghanats <climate and natur
. P . wi dakyoss tboeeatbiumggso st i n
ey, BUGONSovanall o0 Cli mabinebaped by them di ff
o T ‘ x_rainfall, temperature, veg
\ ﬂ climate analysis in the Gh
N ¢ GuneaSavannan _coyntry i's broadly divided
L J climatic zones: the Coaste
| T N Transition Zone, Guinea S
o s \“‘\ i " Sudan Savamea
’ Transition ,.if
N P \\/’”"':,} | The Coastal Zone lies alon
T v and is influenced by mari:!
\ Forest //“ relatively moderate temper
" o Ce [ rainfall pattern.s Atarleasntd f
R vt Zone, chartahtei efri@z eidnaltyh e
M R L  countrdense veBe®gtionlt wrna
T activities such as cocoa p
W W 2w W B Ve is the Transition Zone, wh
Figure 1ZXIThmatAge shift between the forest eco
Ghana and the savannah | andscapes
SavaZoalk, | ocated in the northern part of the
supports extensive farming and | ivestock acti
nort h, iI's the driest and hott essetasmarst amfd thh
vulnerability to drought and heat stress.
Theslei nmdanes play an | mportant role 1in shapin
systems, water resources, and I|livelihoods. An:

Ghana Climate Atlas to highlighrovegieomalkedi fif
information for adapmakiong. planning and deci s
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3.2 Average Annual Temperatur e
Near Term Mid century End of century
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The projections ffor aowreasdsy étf lmage@iamattieanpzo e s r
couratsuyg t t &tiggdu sidnow4 a g e nearad s 9 nanldle azscands t hr ee
scenari os: |l ow, medi um, and high for the near
emi ssi on sst édheiaghi enc sdhadsve t owar ds t hien etnlde oGu icree
and Sudanz osnaevAasn neaxhp e a v e dt gegneprerraaetfuorsess t he- di f f e
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cl i mat iacr ez ohni egshtehset -dhwmmgdhsi on scenari o toward t
refl ecting the sgrrojnegeetredy!| wrbchdr wtalhrind nmat hway
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Fi gudrAevy er age annual temperature boxplots for (a) c¢
and (e) sudan savannah zones under three emission
average in the2G40me2 @I o@&E 0R02The | ow, medi um an
scenarios are represented by Dbl ue, orange and red
the plot are the 10th to 90th percentiles of the
Average annual temperature projection for the
the 27.5AC reference period average under all
end of centkhirgudga) Phowecimons for a | ow emissi
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of about 0.

4AC, 0. 6AGQGniand amn.dsufkeG df oorf tcheen trnuerayr r

medi um emi ssion scenario indicates an mindcreas
centanrdy end of century, respectivel y. For a hi
increase towards the end of cmind ucegntispyBo [ 3ddcCt
to increase by 0.7AC and 1.4AC respectively.
with uncertaamt8.r@ah@earbdktav®e. 3AC at the end of
scenari o.

Average annual temperature projection for the
above the 27.1AC reference period average und
to the end of Fkiegwuué)yPasej sttowans nf or a | ow em
increase of about O0.4AC, 0.6A and 0.5AC for
respectively. A medium emission scenario indi ¢
near terumr,y mamd ceymd roefs pceecnttiuvrel y. For a high e
temperature increase towards the end of centu
are projected to increase by 0.7AC and 1. 4AC |
t oe b27. 1AC with uncertainty range between 28.
medi um emi ssion scenari o.

Average annual temperature projection for the
above the 27.0AC reference period average und
to the end of Fkiegqudiue )yPas) shtoiwmns nfor a | ow em
increase of about O0.4AC for the near term and
medi um emi ssion scenario indicates an increas
centuryofandertewdnty , velgsp For a high emission sc
increase towards the end of century is 3.7AC
to increase by 0.7AC and 1.5AC respectiCvely.
with uncertainty range between 28.2AC and 29.
scenari o.

The average annual temperature projection for
increase above the reference period average o
the near term through to t he gad(dd)ddndenre tcheentl
emi ssion scenari o, temperatures are projected
mi dcentury, and end of century periods, respe
increases of 0. 60AC,t hle. 1nAeCa,r atnedr mi,. 5rliCd cfent ur vy,
respectivel y. Under the high emission scenari
the near term and 1.7AC by midcentury, reachi
Aver age annual temperature i s expected to be
30. 4AC at the end of century under medium emi
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Average annual temperatur e projection for St
temperature above the 28.8AC reference period
the near term to theFiegqude@®fPcepeotyoms fhowa
scenari o show an increase of about 0.4AC, 0. 8.
of century respectively. A medium emission sc
1. 7AC for thet mewramnednrtennrdymo for ecseprect i vel y. For

the average temperature increase towards the

mid century are projected to increase by 0. 9AC
is extpeched30. 4AC with uncertainty range bet w
under medium emi ssion scenari o.
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33Average Seasonal Temperatur e
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show the temperature axérdddg€ 2OG 1 el 0Q Al hpee rlioomd s m
and high emission scenarios are representeaedyby bl
bounds shown on the plot are the 10th to 90th per

Temperature (°C)
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| Fi gud(e@) t he average seasoaajluntee nfppeMIat,urvei tfhor
period value of 27. 9AC, i's projected to rise
scenari o across the time periods. Tenpeerdattuwr e
increase by 0.6AC, 0. 9MAMCdacéntu®Bhd, offorcemh e r 1y
emi ssion scenari o projection shows mmd icreorteia sy
and 3.3AC for end of century.

| =i g d5(bg, the average seas&aalluntee nfpAeMIat,urwvei tfhor
period value of 27.5AC, i's projected to rise
high emission scenarios respectivelmi df acre ntthua yi
is expected to increase by 0.5AC, 0.9AC and 1
respectively. The end of century projection st
1.5AC for a meaiiuon &md s3.i DACsfcem a high emi ssi

| =i g d5(ck the average seaséaalluntee nfpAeMIa)t,urvei tfhor
period value of 27.6AC, i s projected to rise

high emission scenarios respectivelmi df acre ntthua yi
is expected to increase by 0.6AC, 0.9AC and 1
respectively. The end of century projection st
1. 5AC for a medi um AeQnifsosri oan hsicgehn aerniios sainodn 3s.c7e n

| i gaSdet he average seasoiMdiydueepéeAMIPurewibh A
period value of 29. 4AC, I's projected to incr
emi ssion scenari o, temperatures ar e beyx pmicd ed

century, and O0.6AC by the end of the century.

0.6AC, 1.1AC, and 1.6AC for the near term, mi
Under the high emrsasgiuare ss aarmrearpirm, etcdamd to ris
1. 8AC by midcentury, reaching a much | arger i

| Fi g d5(ep the average seasduajluntee nfpAeMIa)t,urvei tfhor
period value of 30.5AC, iI's projected to rise

high emission scenarios respectivelmi df acre ntthua yi
is expected to increase by 0.8AC, 1.3AC and 2
respectively. The end of century projection st
1. 8AC for a meaidiuon @&@md s4.i dACsfcem a high emissi
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(a) Average Jul-Sep Temperature for Coast (b) Average Jul-Sep Temperature for Forest
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DecembenrubBelyruary

(d) Average Dec-Feb Temperature for Guinea Savannah
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