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ABSTRACT

Caribbean islands are some of the most vulnerable countries in the world to experience extreme flooding 
resulting from tropical cyclones, storm surges, and excessive rainfall. Persistent changes in the global 
climate have made countries like Trinidad and Tobago hot spots of climate change. As a result, the oc-
currence of extreme flooding events is likely to persist and is made worse by the barriers to adaptation 
and mitigation, such as having limited knowledge of climate change and how to plan for its impact at 
the individual level, as well as limited financial resources and technical know-how. Using a secondary 
research methodology, this chapter seeks to investigate the role that artificial intelligence (AI) plays 
in urban planning and design in responding to extreme flooding events in Trinidad and Tobago. This 
chapter discusses not only the historical occurrence of flooding events, and its causes, but also how the 
possible use and integration of AI in the planning and design of urban spaces in Trinidad and Tobago 
can assist in reducing the ill effects of such events.

INTRODUCTION

Climate Change is one of the most problematic issues facing the world today. In the face of extreme 
climate-related changes such as the growing intensity of extreme temperatures and metrological events, 
rising sea levels, and oceanic acidification, it is usually the poorer segments of populations within 
Small Island Developing States (SIDS) and Developing countries that Greenhouse Gases to suffer the 
most from the actions of more wealthy countries who are major emitters of Greenhouse Gases (GHG). 
Most of these emissions (60%) are produced by 10 countries, i.e., China, the United States (US), the 



﻿
The Role of AI in Urban Design and Planning in Responding to Extreme Flooding Events in Trinidad and Tobago

European Union (EU), India, Indonesia, Russia, Brazil, Japan, Iran, Canada, Japan, and Saudi Arabia 
(Climate Watch, 2022).

As these large fossil fuel-burning countries continue to grow their economies at the expense of 
smaller nations, it is, unfortunately, the poorer countries and regions around the world such as Bangla-
desh, Sub-Saharan Africa, Central America as well as the Caribbean, who will experience the grimmest 
of consequences through the frequent passage of tropical cyclones, heavier rainfall, intense flooding, 
greater incidence of water-borne diseases, droughts and poor harvests (Conner & Krogstad, 2018). As 
the climate crisis intensifies around the world, the most vulnerable in our society are the ones who will 
feel its disastrous aftereffects. This is indeed the case as the Caribbean region is expected to see its 
vulnerable population becoming increasingly displaced by natural disasters such as extreme flooding.

Considering such dislocation, diversity, equity, and inclusion have also been drivers behind the un-
equal implementation of mitigation and adaptation strategies for climate change. While some of the very 
same GHG-emitting countries, may be wealthy enough to fund the implementation of mitigation and 
adaptation strategies to reduce their GHG emissions, other countries like Trinidad and Tobago may not 
be able to do the same due to a lack of technical expertise, and financial resources, to build and strengthen 
the adaptive capacity needed to address climate change problems (Lemos et al., 2013). Notwithstanding 
this, the intensification of climate change events, like extreme flooding has a significant impact on the 
livelihoods of the most vulnerable communities in Trinidad and Tobago.

An examination of the climate change literature for Latin America and the Caribbean, reveals that 
while there is a wide range of studies which (1) examines climate change in coastal areas, and the impacts 
of floods occurring from extreme rainfall and snowmelt for Latin American Countries like Costa Rica, 
Ecuador, Chile and Argentina, and (2) studies that examine flood control mechanisms, flood insurance 
and management/analysis systems, flood risk mapping, and the impact of freshwater flooding on man-
groves, there is a dearth of knowledge that examines the role of Artificial Intelligence (AI) in Urban 
Design and Planning in responding to extreme flooding events in Trinidad and Tobago.

Owing to this lack of knowledge, this chapter will aim to examine the role that AI plays in Urban 
Planning and Design in responding to flooding events in Trinidad and Tobago. To do this, using a con-
ceptual research methodology, this study has several objectives, first to examine the historical flooding 
events in Trinidad and Tobago, second the primary causes of such flooding events, third explore the 
level of vulnerability to such natural hazards, fourth discuss the importance of urban design and planning 
in preventing urban flooding, fifth to examine the role that AI plays in urban design and planning in 
avoiding such events, and sixth to discuss the challenges that small island developing states like Trinidad 
and Tobago may encounter in integrating AI in its urban planning and design model, after which the 
study is concluded.

RESEARCH METHODOLOGY

This chapter takes a conceptual approach to investigating the role that AI plays in the Planning and 
Design of Urban areas in Trinidad and Tobago, as a response to extreme flooding events. This method-
ology was suitable for this chapter because it explores the existing literature on AI about Urban Plan-
ning and Design to develop a conceptual framework to understand better how AI-based strategies can 
be used to address severe flooding events in the Twin Island State. Further to this, given financial and 
time constraints, this approach was appropriate because it required fewer resources while allowing for 

88



 

 

19 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/the-role-of-ai-in-urban-design-and-planning-in-

responding-to-extreme-flooding-events-in-trinidad-and-tobago/350206

Related Content

Perspectives in Talent Management Strategies for Cybersecurity Job Roles in Public Safety and

Health in Government Organizations
Darrell Norman Burrell, Delores Springs, Sharon L. Burton, Maurice Dawson, Jorja B. Wrightand Rajanique

Modeste (2020). International Journal of Smart Education and Urban Society (pp. 1-17).

www.irma-international.org/article/perspectives-in-talent-management-strategies-for-cybersecurity-job-roles-in-public-

safety-and-health-in-government-organizations/263811

Urban Green Innovation: Public Interest, Territory Democratization, and Institutional Design
José G. Vargas-Hernández (2021). Handbook of Research on Cultural Heritage and Its Impact on Territory

Innovation and Development (pp. 138-153).

www.irma-international.org/chapter/urban-green-innovation/266194

Teleworking and Information Security Management in Commercial Sector Companies
Liz Pacheco-Pumaleque, Alex Pacheco-Pumaleque, Edwin A. Vegas-Galloand Rosario Pariona-Luque

(2022). Handbook of Research on Sustainable Development Goals, Climate Change, and Digitalization (pp.

553-562).

www.irma-international.org/chapter/teleworking-and-information-security-management-in-commercial-sector-

companies/290503

A Hybrid Style of E-Learning in MBA Education across Borders
Caroline Benton, Rémy Magnier-Watanabe, Harald Herrigand Olivier Aba (2012). Regional Development:

Concepts, Methodologies, Tools, and Applications  (pp. 1604-1620).

www.irma-international.org/chapter/hybrid-style-learning-mba-education/66195

Design Thinking to Promote Mental Health Literacy for Higher Education Students
Ana Galvão, Eugénia Anesand Isabel Chumbo (2023). The Impact of HEIs on Regional Development:

Facts and Practices of Collaborative Work With SMEs  (pp. 130-143).

www.irma-international.org/chapter/design-thinking-to-promote-mental-health-literacy-for-higher-education-

students/325282

http://www.igi-global.com/chapter/the-role-of-ai-in-urban-design-and-planning-in-responding-to-extreme-flooding-events-in-trinidad-and-tobago/350206
http://www.igi-global.com/chapter/the-role-of-ai-in-urban-design-and-planning-in-responding-to-extreme-flooding-events-in-trinidad-and-tobago/350206
http://www.irma-international.org/article/perspectives-in-talent-management-strategies-for-cybersecurity-job-roles-in-public-safety-and-health-in-government-organizations/263811
http://www.irma-international.org/article/perspectives-in-talent-management-strategies-for-cybersecurity-job-roles-in-public-safety-and-health-in-government-organizations/263811
http://www.irma-international.org/chapter/urban-green-innovation/266194
http://www.irma-international.org/chapter/teleworking-and-information-security-management-in-commercial-sector-companies/290503
http://www.irma-international.org/chapter/teleworking-and-information-security-management-in-commercial-sector-companies/290503
http://www.irma-international.org/chapter/hybrid-style-learning-mba-education/66195
http://www.irma-international.org/chapter/design-thinking-to-promote-mental-health-literacy-for-higher-education-students/325282
http://www.irma-international.org/chapter/design-thinking-to-promote-mental-health-literacy-for-higher-education-students/325282

