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Tǿƻ ǎƛŘŜǎ ƻŦ ǘƘŜ άŎƻƛƴέΥ  ŎŀǳǎŜǎ - effects

Å Mitigation: action directed at addressing causes (long-term)

Å Adaptation: action directed at coping with impacts (short- and long- term); 
requires assessment of impacts that can vary considerably by physical setting, 
type of forcing, sector, mode, region etc.

In Transport: 

ω much of the international debate/policy action focuses on mitigation (i.e. 
reduction / control of GHG emissions). 

ω comparatively little focus on study of impacts and development of adaptation 
policies/actions

.¦¢Υ ¢ǊŀƴǎǇƻǊǘ ƛǎ ƴƻǘ Ƨǳǎǘ ŀ ΨŎǳƭǇǊƛǘΩΣ ƛǘ ƛǎ ŀƭǎƻ ŀ ǾƛŎǘƛƳ

CV & C implications for Transport
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infrastructure and follow-up 
(see further http://unctad.org/en/Pages/DTL/TTL/Legal/Climate-Change-and-Maritime-Transport.aspx)
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Climate change and extreme events are likely to have direct and indirect
impacts on transport infrastructure and services

Changes in temperature, humidity, precipitation, sea levels, as well as 
extreme storms and floods and other climatic factors are likely to

ω affect seaports, airports, as well as other connecting transport 
infrastructure and the broader supply-chain

ςpotential for damage, disruption and delay - economic and trade related losses

ω affect demand for transport

ω exacerbate other transport-related challenges

Enhanced climate resilience / adaptation for transport infrastructure is of 
strategic economic importance

CV & C Impacts on Transport



Factor Impacts

Sea level (mean and extreme) Coastal transport infrastructure  (open sea ports, estuarine ports and inland waterway 
ports; airports; roads; railroads; bridges) 

ÅMean sea level changes
Å Increased destructiveness of 

storms/storm surges
ÅChanges in the wave energy and 

direction

Damage to port and airport infrastructure/cargo from incremental and/or catastrophic 
inundation and wave regime changes; higher infrastructure construction/maintenance 
costs; sedimentation/dredging issues in port/navigation channels; effects on key transit 
points; increased risks for coastal road/railway links; relocation of people/businesses; 
insurance issues

Precipitation

ÅChanges in the  intensity and 
frequency of extremes 

Å (floods and droughts)   

Seaport, airport, and roadinfrastructure inundation; damage to cargo/equipment; 
navigation restrictions in inland waterways; network inundation and vital node damage 
(e.g. bridges); changes in demand

Temperature

ÅHigher mean temperatures, 
ÅHeat waves and droughts 
Å Increased spatio-temporal 

variability in temperature extremes  

Damage to infrastructure/equipment/cargo and asset lifetime reduction ; higher energy 
consumption for cooling cargo; lower water levels and restrictions for inland navigation 
effects on estuarine ports (e.g. port of Rotterdam); reductions in snow/ice removal costs; 
extension of the construction season; changes in transport demand; lower aircraft payloads 
allowed-need for runway extension;increased health risks for staff and passengers

ÅPermafrost degradation 

ÅReduced arctic ice coverage

Major damage to infrastructure; coastal erosion affecting road and rail links to ports 
Longer shipping seasons-NSR; new shorter shipping routes-NWP/less fuel costs, but higher 
support service costs

Major climate change impacts on coastal transport infrastructure  



(1995-2005)

RCP8.5

RCP4.5

(2090-2100)

(2090-2100)

Historical

Geographical distribution of past (1995-2005)and 
projected (2090 - 2100) deadly climatic conditions (from 
temperature and humidity increases) under a moderate 
όw/tпΦрύ ŀƴŘ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ όw/tуΦрύ ŜƳƛǎǎƛƻƴ 
scenario (Mora et al., 2017, Nature Climate Change)  

The projected temperature (and humidity) increases 
will affect the human thermoregulatory system and 
may create difficult ambient conditions for transport 
due to

ωdirect impacts on transport operations/costs and

ωchanges in travel demand

Impacts of temperature and humidity increases



SIDS face increased natural hazards, which have already incurred extremely high costs for 
their economies   

Large dependency on international transport and high transport costs; transport costs in 
Caribbean trade at least 30 % higher than the world average (Pinnock & Ajagunna, 2012)

Coastal transport infrastructure (seaports and airports): critical lifelines for trade, food, 
energy, tourism (air transport and cruise-ships); disaster response

These assets are threatened by sea level rise and extreme events (storms)  

{ǘǊƻƴƎ ƴŜȄǳǎ ōŜǘǿŜŜƴ ŀƛǊ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ǘƻǳǊƛǎƳΥ ά{ŜŀΣ {ǳƴ ŀƴŘ {ŀƴŘ -о{ ǘƻǳǊƛǎƳάΣ ŀ ǾŜǊȅ 
significant SIDS industry, is threatened by climate - driven beach erosion; the same 
applies to its facilitating transport infrastructure (i.e. airports and access roads)

UNCTAD UNDA Project "Climate change impacts on coastal transport infrastructure in the 
/ŀǊƛōōŜŀƴΥ 9ƴƘŀƴŎƛƴƎ ǘƘŜ ŀŘŀǇǘƛǾŜ ŎŀǇŀŎƛǘȅ ƻŦ {Ƴŀƭƭ LǎƭŀƴŘ 5ŜǾŜƭƻǇƛƴƎ {ǘŀǘŜǎ ό{L5{ύέ

The special case of the Small Island Developing States (SIDS)



Ports within 50 km of tropical sea storm tracks (1960ς2010) Data: Knapp et al. (2010). (Becker 
et al., 2013)

SIDS are vulnerable to storms  

N.B. Airports in SIDS are mostly located at low coastal elevations, due to physical 
constraints (volcanic islands with little level land)



ω Major impacts in Dominica, Dominican Republic, Guadeloupe, Montserrat, Antigua & 
Barbuda, Saint Kitts & Nevis, Puerto Rico, Turks & Caicos, Virgin Islands 

ω Most costly hurricane season on record (WMO 2018)

ω Estimated losses: Dominica, US$ 1.3 billion or 224% of GDP; BVI, about 300 % of GDP; 
St. Maarten: 797% of GDP (French part of island 584% of GDP) (UNISDR CRED)

ω Estimated losses for Anguilla, Bahamas, BVI, St Maarten, Turks & Caicos: US$ 5.4 
billion (UNECLAC 2018) 

St Maarten airport

2017 hurricanes: impacts in the Caribbean

Source: https://sxmgovernment.files.wordpress.com/2017/09/hurricane-irma-destroys-st-maarten-princess-juliana-airport-photo.jpg

https://sxmgovernment.files.wordpress.com/2017/09/hurricane-irma-destroys-st-maarten-princess-juliana-airport-photo.jpg
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Caribbean passenger markets (2016) (IATA, 2017 
IǳǊǊƛŎŀƴŜ LǊƳŀ ŀƴŘ aŀǊƛŀΩǎ ƛƳǇŀŎǘǎ ƻƴ ŀǾƛŀǘƛƻƴύ  

Caribbean: The most air-transport dependent region 

(UNECLAC 2011)



ωFocus on key coastal transport infrastructure (i.e. airports and ports)

ωCase-study approach involving 2 Caribbean SIDS (Jamaica and St Lucia) to 

Å enhance the adaptive capacity at the national level (case-study countries) 

Å develop a transferable methodology for assessing climate change impacts and 
adaptation options for coastal transport infrastructure in Caribbean SIDS

ωTechnical EG meeting (2016) to review, discuss and provide substantive inputs

ω2 national and 1 regional capacity building workshops in 2017 ςseaports and airports 
authorities from 21 countries/territories, regional/international stakeholders and experts

ωWeb-platform  - SIDSport-ClimateAdapt.unctad.org

ωKey outcomes include assessment of potential vulnerabilities to CV & C of two Caribbean SIDS,  
ŦƻŎǳǎƛƴƎ ƻƴ ǇƻǘŜƴǘƛŀƭ ƻǇŜǊŀǘƛƻƴŀƭ ŘƛǎǊǳǇǘƛƻƴǎ ŀƴŘ ƳŀǊƛƴŜ ƛƴǳƴŘŀǘƛƻƴ Ǌƛǎƪ ǘƻ Ŏƻŀǎǘŀƭ ƛƴǘŜǊƴŀǘΩƭ  
airports and seaports of Jamaica and Saint Lucia, under different climatic scenarios

ωInnovative methodological approaches, validated by scientific peer-review

Climate change impacts on coastal transport infrastructure in the Caribbean: 
Enhancing the adaptive capacity of Small Island Developing States

https://sidsport-climateadapt.unctad.org/
http://unctad.org/en/Pages/DTL/TTL/Legal/Climate-Change-Impacts-on-SIDS.aspx


Some findings:
High riskof marine floodingfor key 
assets under extreme events and 
different CV & C scenarios

Operational disruptionsalso
identified, using an operational 
thresholds method

See also: 
Monioudi, et al. Reg Environ Change (2018). 
Climate change impacts on critical international 
transportation assets of Caribbean Small Island 
Developing States (SIDS): The case of Jamaica 
and Saint Lucia. https://doi.org/10.1007/s10113-
018-1360-4; https://rdcu.be/Q1OY

Cited in IPCC Special Report on Global Warming 
of 1.5ºC (Ch. 3)

Climate change impacts on coastal transport infrastructure in the Caribbean: 
Enhancing the adaptive capacity of Small Island Developing States

https://doi.org/10.1007/s10113-018-1360-4
https://rdcu.be/Q1OY
http://unctad.org/en/Pages/DTL/TTL/Legal/Climate-Change-Impacts-on-SIDS.aspx


Marine flooding projections for airports under CV & C: 
Jamaica

ω Dynamic modeling inundation

ω Different scenarios were tested

ω SIA  (70% of international tourist 
arrivals) appears much more 
vulnerable than NMIA under all 
scenarios

Flood maps: 
(a, c, e) Sangster International Airport (SIA, 
Montego Bay)and (b, d, and f) of Norman 
Manley International Airport(NMIA, 
Kingston) for: 
(a, b) 1-100 year extreme sea level event

(ESL100) (1.50C SWL, 2030); 
(c, d) 1-50 year extreme sea level event -

(ESL50) (2050, RCP4.5); and 
(e, f) 1-100-year extreme sea level event 

(ESL100) (2100, RCP8.5) 

Monioudi et. al. (2018)






