EXTREME CLIMATE
EVENTS

A review for La n America
and Caribbean's Region

Caetano de Campos Lopes
Alfredo “Alpio” Costa
David Barreiro

Buenos Aires, February 18th 2019

Table of Contents:
1- Understanding extreme weather events for
the Promo on of a Resilient Future

3

2- Extreme Weather Events

4

2.1 Global Context
2.2 La n American and the Caribbean
2.3 Expected Changes in Extreme Weather Events over
the La n American and the Caribbean
2.4 Cross Correlated Phenomena

4
4
5
7

3- Socioeconomic Costs

8

4- Research and Financing as a Key Point

9

Bibliography

11

2

1. Understanding Extreme Weather Events for the Promo on of a Resilient Future
Sustainability Without Borders (SSF, for its abbrevia on in Spanish) brings together a
team of mul disciplinary professionals specialized in climate change and
sustainability, focused on working on increasing stakeholders' awareness of
environmental and socio-economic problems of the twenty-ﬁrst century, and
advising on the implementa on of eﬀec ve adapta on and mi ga on solu ons.
Mo vated by the fact that climate change aﬀects to all of us and does not recognize
geographic barriers nor poli cal uni es, at SSF we seek to ar culate with diﬀerent
decision makers and stakeholders throughout Argen na, while maintaining an
interna onal approach.
This literature review a empts to present a summary of the global context of extreme
events, the recent history of these in La n American and the Caribbean (LAC), the
latest publica ons about how these phenomena will evolve, and concludes with
conjectures of likely correla ons between diﬀerent phenomena. Our report aim to
inform to the business sector and the community in general to promote the necessary
awareness and knowledge that will enable the development of high impact projects
on speciﬁc mi ga on and adapta on measures.
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2. Extreme Weather Events
2.1 Global Context
An increment in the intensity and frequency of extreme events would have a higher
impact on ecosystems and society compared to changes in the mean climate
condi ons. According to IPCC, it is very likely that major land areas of the world had
experienced decreases in cold extremes and increases in warm extremes,
consistently with global warming. Heavy precipita on events increased signiﬁcantly,
consistently with a we er climate. Consequently, precipita on extremes show a less
spa ally coherent pa ern of change than temperature.
Droughts also have become more common especially in the tropics and subtropics,
while a warmer and we er world could enhance cyclone (storm) ac vity in tropical as
well as extra-tropical la tudes.
Future climate change will alter large-scale atmosphere-ocean circula ons that will
impact temperature and precipita on regimes around the world. It has been widely
acknowledged that global temperatures are likely to increase by between 1.5 and 4°C
during the course of the 21st century, while sea-level rise is likely to be in the range
0.3-0.8 metres.
Global climate change will aﬀect precipita on pa erns, temperature extremes, and
the intensity and frequency of extreme climate-related events such as tropical
cyclones, ﬂoods and droughts. Ocean warming and expansion, coupled with the
increased mass loss from glaciers and ice sheets will drive future sea level rise.
Meanwhile, the increasing uptake of carbon dioxide by the ocean will result in
increasing acidiﬁca on, with a decrease in surface ocean pH from 0.06 to 0.32
projected by 2100.
2.2 La n American and the Caribbean
South America has experienced an overall increase on warms days and nights and a
decrease in cold days and nights. Heavy rain events show an increasing trend, in
frequency as well as in intensity, over the en re con nent. In Argen na, between
1960 and 2008, the annual number of hail events on severe weather raised in some
regions and decreased in others. (Mezher, Doyle and Barros 2012)
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According to Giorgi (2011), the "hydro-clima c intensity" -a measure that combines
dry spell length and precipita on intensity- has signiﬁcantly increased on the la er
part of the 20th century, especially in the South American Con nent. No ceably,
Southern South America experienced a posi ve trend in hydro-clima c intensity
while Northern South America experienced a nega ve one.
During last decades, the LAC region has already been highly exposed to mul ple
natural hazards, such as tropical cyclones, ﬂoods, droughts and heatwaves. In
September 2013, Hurricane Ingrid and Tropical Storm Manuel almost simultaneously
struck Mexico's Atlan c and Paciﬁc coasts, displacing thousands of people and
causing an es mated USD 5.7 billion in economic losses. (IPCC, IPCC Fourth
Assessment Report : Working Group II: Impacts, Adapta on and Vulnerability 2014)
In January 2011, 900 people died and thousands became homeless following
landslides and ﬂash ﬂooding in Brazil. In 2013, a drought in Bolivia aﬀected almost 350
thousand people, 500 thousand acres of crops and killed over 440 thousand head of
ca le. ( WBG, World Bank Indicators- GDP per capita (current US$) 2014)
2.3 Expected Changes in Extreme Weather Events over the La n American and the
Caribbean
The region climate is already changing, but greater shi s are an cipated. According to
IPCC Fi h Assessment Report (IPCC-AR5), a number of signiﬁcant changes have
already been observed. These changes include minimum temperature posi ve
trends, glacial retreat in the Tropical Andes, and reduc ons in precipita on over the
Caribbean.
By the end of the 21st century, temperatures are likely to be higher over
Mesoamerica, the Caribbean and South America. Some areas will become we er,
such as parts of southeastern and northwestern South America. Others are likely to
get drier, such as northern areas in South America as well as southern parts of the
Caribbean. Sea level rise already observed in recent decades in the Caribbean and
along the Atlan c coast of South America, will likely lead to major ﬂooding events,
mainly because of a greater suscep bility to storm surge, but also coastal erosion and
saltwater intrusion.
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The impacts of climate change will be unevenly distributed across the LAC region, due
to varying vulnerability levels. The magnitude and severity of climate change impacts
are con ngent not only to the region's unique climate and topographic features, but
also to the socio-economic and poli cal factors that deﬁne each par cular region.
Countries facing the major challenges are located in the Caribbean and Mesoamerica
region, with the northern Caribbean na ons of Jamaica, Dominica and Cuba at
highest risk.
Parts of Mesoamerica are seriously aﬀected by droughts, cyclones, and the The El
Niño-Southern Oscilla on (ENSO) phenomenon. The importance of the agriculture
sector to the sub-region's na onal economies would amplify the socioeconomic
impacts of climate change. While, low-lying Caribbean countries face severe risks
mainly due to a combina on of sea level rise, saltwater intrusion and coral bleaching.
The projected drying trend in the Caribbean and Mesoamerica is likely to be
accompanied by an increase in the frequency of heavy rainfall events, aﬀec ng the
frequency and intensity of both ﬂood and drought events. Sea level rise is also a factor
in the high exposure risks found in the Caribbean, where a high propor on of the land
area of many islands is at, or close to, sea level. Mesoamerica and Caribbean na ons
are also subject to tropical cyclones, which are the most costly climate-related hazard
in the region. Though highly uncertain, climate change may act to decrease the overall
frequency of tropical cyclones but increase the frequency of the most intense storms.
Flooding is the most prevalent climate-related hazard in South America and is a key
driver of exposure risk. Increase in mean precipita on and, more cri cally, increase
on frequency and intensity of extreme precipita on events, observed and projected
for large swaths of southeastern South America and western Amazonia increases the
probability of more frequent ﬂooding events in those areas. Meanwhile, the
increasing period between rainfall events predicted over eastern-Amazonia and
northeast Brazil promotes condi ons that may led to more extensive droughts. The
accelera ng glacial retreat in the tropical Andes in recent decades is expected to
con nue as temperatures in the region rise. Subsequent impacts on dry season runoﬀ
are likely to have signiﬁcant implica ons for water resource management in several
South American countries, par cularly in Peru and Bolivia where cri cal ci es are
heavily dependent on streamﬂow from glacial basins.
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Rising mean temperatures over the coming decades will prompt a dispropor onate
response in extreme climate-related events such as severe storms, ﬂoods, droughts
and tropical cyclones. Signiﬁcant shi s in climate are likely to occur in many parts of
the LAC region by the mid-21st century. Results of a recent study iden fy the year by
which a sta s cally signiﬁcant change in the climate will be detectable (i.e. a signal
larger than current natural variability). According to this study, many parts of the LAC
region will be amongst the earliest areas of the world to measurably demonstrate the
impacts of climate change; signiﬁcant shi s are expected to occur in almost all
countries in this region by 2050, and in some Caribbean na ons by as soon as 2030.
Climate change will impact key modes of climate variability in the LAC region, which
will aﬀect regional temperature and precipita on pa erns to varying degrees. The
degree to which changes in global scale atmosphere and ocean circula on pa erns
aﬀect regional modes of climate variability will, in part, determine the extent of
regional climate change.
Signiﬁcant changes in the mean, variability and extremes of seasonal temperature
and precipita on are projected for the Amazon, with some areas considered to be
among those which will undergo some of the largest changes in climate by 2050
globally. (WBG 2010)
Meanwhile the change in the magnitude of mean, variability and extremes of
seasonal temperature and precipita on in southern parts of South America would be
amongst the lowest globally. (ECLAC 2011)
2.4 Cross Correlated Phenomena
ENSO is a main driver of current inter-annual climate variability in the LAC region,
furthering the substan al spa al and temporal varia on in extreme climate-related
events.
The El Niño is typically associated with drier than normal condi ons in Mesoamerica
and the Caribbean, while La Niña with we er condi ons. In South America, El Niño
have been associated will drought condi ons in northeast Brazil, Venezuela and
Colombia, while promp ng ﬂooding along the west coast of the con nent and all over
Eastern Argen na.
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Although ENSO will remain the dominant mode of inter-annual variability in the
future, the increased moisture availability in the atmosphere associated with climate
change will likely result in the intensiﬁca on of related rainfall.
This increase in variability is largely due to greenhouse-warming-induced
intensiﬁca on of upper-ocean stra ﬁca on in the equatorial Paciﬁc, which enhances
ocean–atmosphere coupling. An increase in anomalies of sea surface temperature
(SST) variance implies an increase in the number of 'strong' El Niño events
(corresponding to large SST anomalies) and associated extreme weather
events. (IPCC 2011)
3. Socioeconomic Costs
The economic damages caused by climate change will be signiﬁcant, undermining
eﬀorts to maintain and improve the quality of life experienced by millions. Each of the
611 million people residing in the LAC region will be impacted by climate change,
including the 152 million living in poverty and 69% living in extreme poverty. (ECLAC
2011, WBG 2010)
A study of the impacts and costs of sea level rise in the Caribbean es mated that
annual costs for 2080 would amount to between USD 13.5 billion and USD 19.4 billion
per annum.(ECLAC 2011) The Inter-American Development Bank found that a 2°C
increase from pre-industrial levels could cost USD 100 billions annually by 2050. (IPCC
2007) In Brazil, the economic impacts of climate change could lead to losses of as
much as USD 874 per capita by 2050. (ECLAC 2011) Despite the extent of these
poten al costs, LAC is only responsible for approximately 12.5% of global greenhouse
gas emissions. (WBG 2010)
The composi on of some economies in the region makes them compara vely more
exposed to the poten al impacts of climate change. High levels of dependence on the
agricultural sector as a source of wealth and employment is reﬂected in 'extreme' or
'high risk' classiﬁca ons for adap ve capacity in several Mesoamerican (Nicaragua,
Honduras, Belize, Guatemala and El Salvador) and South American countries
(Guyana, Paraguay and Bolivia). Studies indicate that crop yields and crop viability in
Mesoamerica in par cular will be widely impacted by climate change, emphasizing
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the importance of adapta on for this sub-region. In the Caribbean, heavily tourismdependent economies on many islands are similarly exposed to climate change
impacts. Sea level rise, beach erosion, changing precipita on pa erns, water security
concerns, increased disease ranges and a poten al increase in hurricane intensity all
pose signiﬁcant threats to this sector. (CAF 2014)
Understanding the speciﬁc components aﬀec ng vulnerability within each country
allows resilience-building eﬀorts to target par cular drivers of risk to eﬀec vely
increase capaci es to address climate change impacts. Within this context, it is
important to recognize that the challenges presented by climate change are global
issues that require a comprehensive approach to tackle. Countries will need to work
in collabora on with each other and external partners to leverage na onal, regional
and interna onal technical and ﬁnancial resources to reduce vulnerability to climate
change across the region.
4. Research and Financing as a Key Point
Knowledge on climate variability and climate change are a challenge for climate
change-related planning and sustainable development in any region. The genera on
of scien ﬁc knowledge will enhance greater rigor of the informa on that is necessary
to understand clima c variability, climate change and its impacts, to assess future
climate change, risks and impacts, and to provide tools and technologies for the
research community, planners, decision-makers, and public administra ons, in order
to support climate change mi ga on and adapta on management.
The main resource to generate sustainable development and growth in a country is
scien ﬁc research, a means that extracts the value of knowledge to apply it within
diﬀerent sectors.
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Based on the above, from Sustentabilidad sin Fronteras, we promote the realiza on
of mul lateral research projects focused on establishing the necessary
considera ons to achieve a be er understanding and analysis of the global
phenomenon of climate change and its intrisic rela onship with extreme clima c
events.
One of the main challenges to implement a climate change project is to ﬁnd adequate
sources of ﬁnancing. We invite all those interested in collabora ng with us on our
con nued eﬀort to promote research and development to contact us.
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