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• Intimate relationship with oceans e.g. 
fisheries, tourism, shipping

• Climate sensitive economic & quality 
of life sectors agriculture, tourism and 
water, energy, health

• Narrow coastal plains & hilly interior
• Limits where life can occur

• In hurricane belt
• Small enough to be engulfed
• No where to run

Small, isolated 

& exposed

Flat, low lying, 

mountainous

Natural resource 

dependent

• Daily life structured to take advantage 
of ambient conditions.‘outdoor living’

The Large Ocean Caribbean 

Island States

Extremely climate 
sensitive societies

Some insights emerge 
about how climate is 
changing the context 
in which Caribbean 
life is occurring!



It’s hotter

• Temperature indices for the Caribbean are all increasing
• In mean  just over 1 oC increase in last century
• ~23 more ‘hot’ days and nights i.e. earlier and longer summers
• Warming across land and ocean

Rain is more variable

• Very variable rainfall pattern
• some places getting wetter, some getting drier
• ‘nature’ of rain is changing

Caribbean 

Rainfall

Intense Rainfall (SDII)

Stephenson  et al  (2014)

CSGM (2023)

BAMS (2021)

Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…
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More extremes

Rise in the number of the most 
intense hurricanes.

Higher Sea Levels

Sea levels 1.7 mm/yr  (long term) or 3.5 mm/yr 
(post 1993) or 6.15 ± 0.5 mm/year (2004-
2019), which is 67% faster than the most 
recent estimates of global mean sea-level rise.
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Two major region wide and mutli-year 
droughts in last 15 years (2009-10, 
2013-16)

Herrera and Ault (2017)
Atlantic hurricanes (1851-2014)
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Maitland et al. (2024)

Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…
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More heat 

waves (days 

and nights; land 

and marine) 

and heat 

records.

Higher 

frequency 

of drought

More 

intense 

hurricanes

Higher sea 

levels and 

storm 

surge

Heavy 

rainfall 

events 

and 

flooding

“…the emergence of a 
multi-hazard climate 
era marked by 
unpredictability”
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“Climate is 
changing the 

context within 
which Caribbean 

life occurs”

Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…



“…the emergence of a 
multi-hazard climate 
era marked by 
unpredictability”
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“Climate is 
changing the 

context within 
which Caribbean 

life occurs”

www.imf.org/en/News/Articles/2018/12/07/NA120718-Building-
Resilience-to-Natural-Disasters-in-Caribbean-Requires-Greater-
Preparednes s

JAMAICA EVENT Year Cat.
Cost 

($JB)

GDP cost 

(%)
Drought 1999/ 

2000

- 0.7 0.2

Hurricane Michelle 2001 4 2.5 0.7

May/June Flood Rains 2002 - 2.5 0.6

Hurricane Charley 2004 4 0.4 0.1

Hurricane Ivan 2004 3 36.9 6.8

Hurricanes Dennis & Emily 2005 4 6.0 1.0

Hurricane Wilma 2005 5 3.6 0.6

Drought* 2005 0.5 0.1

Hurricane Dean 2007 4 23.8 3.0

Tropical Storm Gustav 2008 15.5 1.8

Drought* 2008 0.04 -

Tropical Storm Nicole 2010 20.6 1.9

Hurricane Sandy 2012 2 9.9 0.8

Drought* 2014 0.9 0.1

March to June Flood Rains 2017 4.1 0.2

Tropical Storms Zeta and Eta 2020 6.7 n/a

Tropical Storm Elsa 2021 0.8 n/a

Heat 2023 ?? ??

Hurricane Beryl 2024 5 32.2 1.1

Total 160+ ?

* Drought captures figures for Agriculture only. Source: Planning Institute 
of Jamaica

Increasingly more 
Unplanned Disruptions

Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…

http://www.imf.org/en/News/Articles/2018/12/07/NA120718-Building-Resilience-to-Natural-Disasters-in-Caribbean-Requires-Greater-Preparednes
http://www.imf.org/en/News/Articles/2018/12/07/NA120718-Building-Resilience-to-Natural-Disasters-in-Caribbean-Requires-Greater-Preparednes
http://www.imf.org/en/News/Articles/2018/12/07/NA120718-Building-Resilience-to-Natural-Disasters-in-Caribbean-Requires-Greater-Preparednes


2017

Increasingly more 
Unplanned Disruptions

Caribbean is in an era 
characterized by

State of the Caribbean Climate

Multi-hazard climate 
Unpredictability

Implications

Development 
Interrupted

Insights
New Context for 
Caribbean life…

Challenge



Multi-sector climate

Undermining

• Up to 2+ degrees by century’s end
• 30-98% of days annually will be ‘hot’ by the 2090s
• Only 2%  ‘cool’ by the 2080s

…even hotter times …even drier conditions

IPCC (2021)

• Still variable but around a lower mean
• Up to about ~30% drier (more for some countries).
• Shorter rainy season

Climate will continue to change
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Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…

Mean Temperature Change/°C  relative to 1981-2010  
(34 CMIP6 models)



…more intense extremes

2030’s 2060’s 2090’s

Moderate
Drought

2 10 12

Extreme
Drought

5 6 6

Severe
Drought

10 10 16

TOTAL 17% 26% 34%

The relative occurrence (% of 
time sampled) per DROUGHT 
category. 

Taylor, Clarke, Centella et al. (2018)

An increase in the number and 
intensity of TCs over the tropical 
Atlantic Ocean in the next decade 
(2023–2030) due to warmer 
ocean surface temperatures and 
changed wind patterns.  

…even higher sea levels

Monerie et al. (2025)

Nurse (2015)

Up to 1 m by century’s end
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Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…

Multi-sector climate

Undermining

Climate will continue to change



“…the entrenchment of the 
unpredictable multi-hazard 
climate era now marked by the 
unprecedented”

Already

To Come Up to 2+ 
degrees hotter

Variable + 
up to 30%+ 
drier

More 
intense 
extremes

> Up to m 
sea level 
rise

1 degree 
hotter

Variable More 
extremes

3.5-6 mm 
per year

https://tse1.mm.bing.net/th?id=OIP.M410147d65d66690c0ce6ba6c3fa59ffaH0w=280h=238c=0pid=1.9rs=0p=0r=0

https://tse1.mm.bing.net/th?id=OIP.Mbb9fe97b9136d8eadffe4e74f42d0856H0w=163h=146c=0pid=1.9rs=0p=0r=0

https://tse1.mm.bing.net/th?id=OIP.Mb369c2fa652a07c4fa7f3cde571d9a95o0w=190h=137c=0pid=1.9rs=0p=0r=0

https://tse1.mm.bing.net/th?id=OIP.Mca2e68d64da3d30ec951727ed169818co0w=256h=300c=0pid=1.9rs=0p=0r=0

IN
S

IG
H

T
S

Climate will continue to change

Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…

“Climate is changing the 
context within which 
Caribbean life occurs”

Multi-sector climate

Undermining

https://www.bing.com/images/search?q=rain+clip+art&view=detailv2&&id=A92956B9F2B90E4C9F44857122E4249DDB3245D7&selectedIndex=5&ccid=QQFH1l1m&simid=608016144465658381&thid=OIP.M410147d65d66690c0ce6ba6c3fa59ffaH0
https://www.bing.com/images/search?q=hurricane+clip+art&view=detailv2&&id=CDF6A81C6F2B19105B86B821CEB600A73810A599&selectedIndex=24&ccid=u5/pe5E2&simid=608011694880589938&thid=OIP.Mbb9fe97b9136d8eadffe4e74f42d0856H0
https://www.bing.com/images/search?q=ocean+clip+art&view=detailv2&&id=8179EC1F1C0FD6330AD675F022FBE5058EE7E7A0&selectedIndex=34&ccid=s2nC+mUq&simid=608008130054456719&thid=OIP.Mb369c2fa652a07c4fa7f3cde571d9a95o0
https://www.bing.com/images/search?q=thermometer+clip+art&view=detailv2&&id=7F0CB236D692E349D536B49C6BD12D8ABADAABF2&selectedIndex=23&ccid=yi5o1k2j&simid=607997255199950980&thid=OIP.Mca2e68d64da3d30ec951727ed169818co0


An Era of

Unpredictability
An Era of

Undermining

Threatened by climate change
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More Unreliable 
Determinants of 
Quality of Life

Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…

“…the entrenchment of the 
unpredictable multi-hazard 
climate era now marked by the 
unprecedented”

“Climate is changing the 
context within which 
Caribbean life occurs”

Multi-sector climate

Undermining



2017

Multi-sector climate 
Undermining

Increasingly more 
Unreliable Determinants

Development 
Delayed

Increasingly more 
Unplanned Disruptions

Caribbean is in an era 
characterized by

State of the Caribbean Climate

Multi-hazard climate 
Unpredictability

Implications

Development 
Interrupted

Insights
New Context for 
Caribbean life…

Challenge



“We have seen some 
changes. We have seen 
some initiatives taken, 
but the problem is that 
the temperatures are 
moving faster than we 
are making changes. If 
that is the case we 
…have a bigger problem 
than we anticipated.”  - 
PM Mia Mottley

Multiplied climate

Urgency
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Multi-hazard climate

Unpredictability
Caribbean is in an 
era marked by…

Multi-sector climate

Undermining

More 
Unavoidable 

Decisions

“Climate is 
changing the 

context within 
which Caribbean  

life occurs”



Rhiney (2018); Donk et al. (2018); Lallo et al. (2018); Burgess et 

al. (2018); Monioudi et al. (2018); Karnauskas et al. (2018)

40% Less 

Hydropower 

potential (Suriname)

Diminished 

agricultural 

productivity (Jamaica)

Regional Cost 

of damages 2-3 

x higher

Even at 1.5oC…

Median increase 

in aridity of 4% 

Dryness 
Index

© IHA

@ Globalmeat news

@ Tribune242

Caribbean climate science:
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Across all areas of Caribbean life…
@ U.S. EPA 

Adaptation
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More 
Unavoidable 

Decisions

“Climate is 
changing the 

context within 
which Caribbean  

life occurs”

Multiplied climate

Urgency
Multi-hazard climate

Unpredictability
Multi-sector climate

Undermining
Caribbean is in an 
era marked by…

Mitigation

Energy

Oceans  

Land Use 

Waste

Transportation



Education

• Curricula

• Caribbean Texts

• Workshops

• Training

• Formal and self 
paced

• Public Education

• Traditional 
media

• Social media

• Indigenous 
knowledge

Collaboration

International + 
government+ academia 

+ private sector + 
community + civil 

society + …. 
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Finance
More 

Unavoidable 
Decisions

“Climate is 
changing the 

context within 
which Caribbean  

life occurs”

Multiplied climate

Urgency
Multi-hazard climate

Unpredictability
Multi-sector climate

Undermining
Caribbean is in an 
era marked by…



Establishes and makes clear the 
priorities & co-benefits & trade-offs 
when pursuing mitigation and 
adaptation in the Caribbean 

Proposes new models 
(including leadership 
and governance) for 
national to regional, 
private and public 
sector, financing 
including of research

Prioritizes data collection to account for the 
inhomogeneity of climate impact on Caribbean 
life resulting from differences in physical, socio-
economic and cultural realities.

Enables the Integration of 
early warning, risk 
monitoring, emergency 
preparedness and 
management.

Rethinks sustainable 
technologies and 
infrastructure to facilitate 
climate resilient systems 

Produces 
Innovation & new 
technology for the 
Caribbean reality

Research

Supports advocacy and 
make the regional case 
for its global demands 
e.g. loss and damage, 
just transition, tech 
transfer etc.
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More 
Unavoidable 

Decisions

“Climate is 
changing the 

context within 
which Caribbean  

life occurs”

Multiplied climate

Urgency
Multi-hazard climate

Unpredictability
Multi-sector climate

Undermining
Caribbean is in an 
era marked by…



Collaboration

Education

Adaptation

Mitigation

ResilienceResearch

Climate resilient development integrates all of the above to advance 
sustainable development for all. The choices and actions implemented 
in this decade will have impacts now and for thousands of years. - IPCC
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Finance

More 
Unavoidable 

Decisions

“Climate is 
changing the 

context within 
which Caribbean  

life occurs”

Multiplied climate

Urgency
Multi-hazard climate

Unpredictability
Multi-sector climate

Undermining
Caribbean is in an 
era marked by…



2017

Multiplied climate
Urgency

Increasingly more 
Unavoidable Decisions

Development 
Demanded

2017

Multi-sector climate 
Undermining

Increasingly more 
Unreliable Determinants

Development 
Delayed

Increasingly more 
Unplanned Disruptions

Caribbean is in an era 
characterized by

State of the Caribbean Climate

Multi-hazard climate 
Unpredictability

Implications

Development 
Interrupted

Insights
New Context for 
Caribbean life…
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