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2. OBJECTIVES
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Identify the impacts and risks of
climate change to public ports on
the Brazilian coast, and to offer
general recommendations of
adaptation measures.
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▪ Angra dos Reis;
▪ Aratu-Candeias; 
▪ Cabedelo; 
▪ Fortaleza;
▪ Ilhéus; 
▪ Imbituba; 
▪ Itaguaí; 
▪ Itajaí; 
▪ Itaqui; 
▪ Natal; 
▪ Niterói; 

21 PUBLIC COASTAL PORTS

▪ Paranaguá; 
▪ Recife; 
▪ Rio Grande; 
▪ Rio de Janeiro;
▪ Salvador; 
▪ Santos; 
▪ São Francisco do Sul;
▪ São Sebastião;
▪ Suape; 
▪ Vitória.
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Prepared by: WayCarbon, GIZ, ANTAQ (2021).
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4.1 STRONG WINDS
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4.2 THUNDERSTORMS
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4.3 SEA LEVEL RISE
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Flooded area
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5. RESULTS
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FUTURE 
SCENARIOS: 

1 regional climate model 
forced by 6 global climate

models CMIP5

CLASS RANGE

0 – 0,199 Very low

0,2 – 0,399 Low

0,4 – 0,599 Medium

0,6 – 0,799 High

0,8 – 1,000 Very high
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CONSIDERATIONS

▪ Half of the ports already have a risk classified as “high” 

▪ Under the moderate emissions scenario, 57% of the ports have a “high” or
“very high” risk in 2030. In 2050, this increases to 67%

▪ Regarding the high emissions scenario, 76% may have a “high” or “very high” 
risk level in the 2050 period. Santos, Imbituba, Natal, Salvador and Recife may 
be the most affected

▪ Strong winds can lead to port standstill due to instability in equipment 
operations and closure of access to port



5.2 THUNDERSTORMS
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CLASS RANGE

0 – 0,199 Very low

0,2 – 0,399 Low

0,4 – 0,599 Medium

0,6 – 0,799 High

0,8 – 1,000 Very high
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CONSIDERATIONS

▪ In the current climate, 10 ports present a climate risk considered high or 
very high

▪ No considerable changes in the level of risk due to thunderstorm have 
been identified under the periods and scenarios analyzed

▪ Two ports may have the risk increased in the 2050 period under the high 
emissions scenario

▪ Thunderstorms can cause port standstill due to instability in equipment 
operations and closure of access to port, as well as floods, storm surges 
and operation shutdown of solid bulks
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Port of Rio Grande - 09/13/2021

Access to the pier at Yara Terminal flooded Pier at Yara Terminal flooded

RESULTS5 25



© I Care - 2021 - Tous droits réservés 26© I Care - 2021 - Tous droits réservés 26Berth next to Suzano, paralyzed due to the rains. TERMAG

Enxofre
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Port of Santos - 09/16/2021 and 09/17/2021
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CLASS RANGE

0 – 0,199 Very low

0,2 – 0,399 Low

0,4 – 0,599 Medium

0,6 – 0,799 High

0,8 – 1,000 Very high
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CONSIDERATIONS

▪ Sea level rise may already affect the ports in the upcoming decade

▪ 11 ports will have the risk of sea level rise classified as “very high” or “high” in 
2050

▪ Sea level rise can cause damages to port infrastructure, and increase the 
frequency of floods, storm surges and coastal erosion
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Port of Santos - 09/16/2021 and 09/17/2021

Sea Level Rise: SPA commented on the lack of freeboard readings between wharf structures, dolphins, bridges and tidal variation. Different ages and types 
of port structures. Examples of bridges to access dolphins and the railway bridge to access terminals in Guarujá.
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▪ There is a need for regulation efforts

▪ Few ports implement adaptation measures. The most common are:

• Hidro-meteorological monitoring
• Addressing climate change in the strategic plan
• Holding meetings to discuss adaptation

▪ No port reported the adoption of insurance
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7. CONCLUSIONS
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▪ Climate risk and adaptation assessments for ports are scarce

▪ There is no standard for recording climate-related impacts on Brazilian ports

▪ The Brazilian port sector is already suffering the effects of climate change, especially due to 
thunderstorms and strong winds

▪ The risks due to climate change are likely to increase in the future, especially due to strong winds and 
sea level rise

▪ Only few ports adopt any kind of climate change adaptation measure

▪ This study represents a major step towards the inclusion of the climate change adaptation topic in the 
port sector in Brazil

▪ This study will support the development of policies to guarantee the resilience of the port sector in 
Brazil, allowing for more focused regulation and inspection on this important issue.
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▪ The participation and engagement of the port authorities were crucial to the success of this study

▪ The contributions of the National Institute for Space Research (INPE) was key to achieve the state-of-
the-art in developing climate change scenarios

▪ Do not rely only on climate model data. The use of observational data provided a more realistic 
condition of the current climate and risk level

▪ Strong winds and thunderstorms are difficult to model. There is a need for including more climate 
models in future assessments in order to estimate the uncertainties

▪ Although not reported by the ports, sea level rise should not be underestimated



Next steps6 40

AXIS 2

▪ Customized climate risk and adaptation assessments will be conducted 
at the port level for Santos, Rio Grande e Aratu-Candeias.

▪ These case studies will be the basis for developing a guideline for 
assessing climate risks and adaptation measures, which should be used 
and applied by all other ports 

▪ Conclusion in July 2022
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