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In the popular imagination, the Caribbean is paradise, an exotic place to escape to. But
behind the images of balmy beaches and lush hotel grounds lies a crisis, the likes of which its
residents have never experienced.

Caribbean islands are in a water crisis, and their governments have warned that water
scarcity may become the new norm.

Within the past five years, every island in the region has experienced some sort of water
scarcity. For example, Trinidad is experiencing its worst drought in recent memory, and
residents are under water restrictions through at least the end of June 2024, with fines for
anyone who violates the rules.

Dominica, considered the nature island of the Caribbean for its mountain rain forests, is
seeing a significant decrease in freshwater resources and increasingly frequent water
shortages. In Grenada, known as the spice isle, drought has affected water systems
throughout the island.

Jamaica is also facing water restrictions and has had to resort to water shutoffs in recent
years, limiting water availability to a few hours per day in some areas. St. Vincent and St.
Kitts have had to ration water. Barbados has experienced several water bans in recent years.

In fact, recent data shows that the Caribbean is one of the most water-stressed regions in the
world.

I study the intersection of critical infrastructure and disasters, particularly in the Caribbean.
Safe water is essential for all human activity and public health. That’s why it is important to
understand the root causes of the water crises and to find effective, affordable ways to
improve water supply systems.

https://www.paho.org/en/stories/thirst-change-caribbean-story-health-and-water-sustainability
https://cwwa.net/news/water-scarcity-may-be-a-new-way-of-life-in-the-caribbean-warns-minister-of-public-infrastructure/
https://cwwa.net/news/water-scarcity-may-be-a-new-way-of-life-in-the-caribbean-warns-minister-of-public-infrastructure/
https://newsday.co.tt/2024/03/05/updated-wasa-worst-drought-ever-new-water-restrictions-from-march-1-june-30/
https://www.guardian.co.tt/news/wasa-begins-annual-water-restrictions-75-fine-for-violations-6.2.1942277.82d76552dd
https://www.guardian.co.tt/news/wasa-begins-annual-water-restrictions-75-fine-for-violations-6.2.1942277.82d76552dd
https://www.travelandleisure.com/dominica-caribbean-island-guide-7109687
https://www.cijn.org/dominica-at-risk-of-losing-its-freshwater-resource/
https://nowgrenada.com/2024/05/nawasa-declares-drought-emergency/
https://radiojamaicanewsonline.com/local/western-jamaica-told-to-brace-for-water-restrictions-as-drought-worsens
https://www.bakerinstitute.org/research/jamaicas-water-insecurity
https://www.stvincenttimes.com/water-rationing-drought-on-st-vincent/
https://www.thestkittsnevisobserver.com/water-shortages-causing-problems-from-caribbean-to-south-america/
https://www.thestkittsnevisobserver.com/water-shortages-causing-problems-from-caribbean-to-south-america/
https://barbados.loopnews.com/content/water-ban-effect-exemptions-made-agriculture
https://sevenseaswater.com/caribbean-countries-most-water-stressed/
https://www.researchgate.net/profile/Farah-Nibbs
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3 reasons water demand is outstripping
supply
Changing precipitation patterns and droughts are straining Caribbean water supplies, but
water demand has also been outstripping supply for a number of reasons.

1. Rapid urbanization and industrialization

The Caribbean is one of the most rapidly urbanizing regions in the world. About three-
quarters of its population lives in cities, and that percentage is rising, adding pressure on
public water systems.

At the same time, increased industrialization and commercialization of agriculture have
degraded water quality and in some cases encroached on sensitive water catchment areas,
affecting the soil’s capacity to retain water.

https://sdg.iisd.org/commentary/guest-articles/building-urban-resilience-in-the-caribbean-policies-practices-and-prospects/
https://www.oas.org/cdwc/Documents/SIDS%20Paper/Water&ClimateReportFinal.pdf
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A plane lands in Sint Maarten. Visitors’ water needs come first on many islands that depend on
tourism. Richie Diesterheft/Flickr, CC BY-SA

This competing demand for limited fresh water has reduced stream flows and led to water
being drawn down from sensitive sources. In Dennery North, a major farming community in
St. Lucia, water shortages have left residents collecting water from rivers and other sources
for their homes and farms.

https://images.theconversation.com/files/592407/original/file-20240506-18-dptghu.jpg?ixlib=rb-4.1.0&q=45&auto=format&w=1000&fit=clip
https://www.flickr.com/photos/puroticorico/6543959013/in/album-72157628485693525/
http://creativecommons.org/licenses/by-sa/4.0/
https://irglobal.com/article/article-freshwater-situation-in-the-caribbean/
https://eos.org/articles/worsening-water-crisis-in-the-eastern-caribbean
https://eos.org/articles/worsening-water-crisis-in-the-eastern-caribbean
https://www.unops.org/news-and-stories/stories/making-waves
https://www.unops.org/news-and-stories/stories/making-waves
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Unregulated extraction of groundwater can also worsen the problem. Many islands depend on
groundwater.

For example, 90% of water supply in Barbados comes from groundwater, while in Jamaica it is
84%. However, increasing demand and changes in annual rainfall patterns are affecting the
ability of aquifers or groundwater to recharge. As a result, supply isn’t keeping up with
demand. This is a huge problem for the island of Utila, located off the coast of Honduras,
where the current rate of aquifer recharge is only 2.5% annually. For comparison, Barbados
has a recharge rate of 15% to 30% of annual rainfall.

2. Water-intensive tourism industry

It’s no secret that the Caribbean is a popular tourist destination, and tourist
economies depend on vast quantities of water.

Even during water rationing, water is diverted to hotels and other tourist-dependent sites
first. That can leave local residents without water for hours or days at a time and facing fines
if they violate use restrictions.

Tourism not only increases the consumption of water but also the pollution of water
resources. Building golf courses to attract more tourists further increases tourism’s water
demand and runoff.

3. Weak water infrastructure governance

Another problem water systems face is weak governance that leads to excessive loss of
treated water before it even reaches the customer.

A well-performing water utility will usually have water losses – known as nonrevenue water –

https://www.oas.org/cdwc/Documents/SIDS%20Paper/Water&ClimateReportFinal.pdf
https://doi.org/10.3390/w6051187
https://doi.org/10.3390/w6051187
https://publications.iadb.org/en/groundwater-latin-america-and-caribbean-policies-and-experiences-managing-and-preserving-aquifers
https://publications.iadb.org/en/groundwater-latin-america-and-caribbean-policies-and-experiences-managing-and-preserving-aquifers
https://storymaps.arcgis.com/stories/bdc37138b897459d87cef52045b95450
https://www.jsg.utexas.edu/banner/files/geochem-constraints-on-recharge.pdf
https://doi.org/10.3390/w9110868
https://www.phillytrib.com/commentary/columns/caribbean-currents-tourism-aggravates-water-shortages-in-islands/article_e8025b31-ab95-514d-b253-f2aaf0fe6308.html
https://clmeplus.org/app/uploads/2020/04/EJPwaterreuse2014ICE.pdf
https://www.washingtonpost.com/climate-solutions/2023/09/10/golf-sustainability-recycled-water/
https://www.washingtonpost.com/climate-solutions/2023/09/10/golf-sustainability-recycled-water/
https://e-paper.guardian.co.tt/popovers/dynamic_article_popover.aspx?artguid=1c46a722-06b1-430b-b857-71cc1aea02b9&appid=3352
https://e-paper.guardian.co.tt/popovers/dynamic_article_popover.aspx?artguid=1c46a722-06b1-430b-b857-71cc1aea02b9&appid=3352
https://caribbean.eclac.org/publications/caribbean-water-study
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below 30%. In the Caribbean, the average nonrevenue water is 46%, with some as high as
75%.

The reasons range from lack of appropriate management practices to metering inaccuracies,
leaks and theft.

Climate change and extreme weather
worsen water insecurity
These troubled water systems can struggle on good days. Worsening extreme weather, such
as hurricanes and flooding, can damage infrastructure, leading to long outages and
expensive repairs.

The Caribbean is the second-most disaster-prone region in the world. The islands face
frequent earthquakes, landslides, devastating hurricanes and other destructive storms.
As global temperatures and sea levels rise, the risk of extreme weather and storm
surge causing erosion, flooding and saltwater contamination increases.

Three months after Hurricane Maria hit in 2017, well over 14% of the Caribbean population
was still without potable water. Hurricane Dorian in 2019 left Grand Bahama Utility Co. and
the country’s Water and Sewerage Corp. with U$54 million in damages. A year after Dorian,
WSC was “still working on restoring operations to pre-Hurricane Dorian levels.”

How hybrid rainwater harvesting can help
Improving water access in the Caribbean means working on all of those challenges. Better
governance and investment can help reduce water loss from theft and leaks. Government

https://caribbean.eclac.org/publications/caribbean-water-study
https://www.bnamericas.com/en/features/idb-highlights-non-revenue-water-as-caribbean-utilities-biggest-challenge
https://www.bnamericas.com/en/features/idb-highlights-non-revenue-water-as-caribbean-utilities-biggest-challenge
https://caribbean.eclac.org/publications/caribbean-water-study
https://caribbean.eclac.org/publications/caribbean-water-study
https://civil-protection-humanitarian-aid.ec.europa.eu/where/latin-america-and-caribbean/caribbean_en
https://climate.nasa.gov/vital-signs/global-temperature/?intent=121
https://doi.org/10.1016/j.ocecoaman.2022.106207
https://doi.org/10.1007/s41885-023-00132-2
https://www.cfr.org/backgrounder/how-caribbean-building-climate-resilience
https://americanlibrariesmagazine.org/2018/01/02/hurricane-maria-aftermath-caribbean-libraries/
https://americanlibrariesmagazine.org/2018/01/02/hurricane-maria-aftermath-caribbean-libraries/
https://caribbean.eclac.org/publications/caribbean-water-study
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and social pressure and educating tourists can help reduce waste at hotels and resorts.

There are also ways to increase water supply. One involves being more strategic about how
the islands use a practice the region has relied on for centuries: rainwater harvesting.

Rainwater harvesting involves capturing rainwater, often from where it runs off rooftops, and
storing it for future use. It can replace irrigation, or the water can be treated for household
uses.

https://carpha.org/saintlucia/Rain/Rainwater%20Harvesting%20Toolbox/about2.htm
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An example of a rainwater harvesting tank. Penny Mayes via Wikimedia, CC BY

Right now, rainwater harvesting is not managed as part of the islands’ centralized water
management system. Instead, households bear the cost to finance, build and maintain their
own systems. Finding technical support can be difficult, leaving households to contend with
seasonal variations in water quantity and quality. That makes risks to drinking water safety
difficult to identify.

If rainwater harvesting were instead combined with central water systems in a managed
hybrid water model, I believe that could help expand safe rainwater harvesting and address
water issues in the region.

It’s a relatively new concept, and integrating decentralized sources can be complex,
including requiring separate pipes, but it has potential to reduce water stress. Decentralized
sources, such as rainwater harvesting, groundwater or recycled gray water, could serve as
backup water sources during shortages or provide water for nonpotable purposes, such as
flushing toilets or irrigation, to reduce demand for treated water.

Engineers in Australia are weighing the potential of hybrid water systems to help face the
challenges of delivering secure, safe and sustainable water in the future.

Fulfilling a human right in the islands
The World Health Organization has declared that access to a sufficient, safe and reliable
water supply is a fundamental human right, and that to accomplish this, water suppliers have
a responsibility to provide adequate quantities of potable water.

Hybrid water systems could help ensure water safety and security for island communities and

https://commons.wikimedia.org/wiki/File:Rainwater_collection_tank_-_geograph.org.uk_-_2706165.jpg
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/w7010153
https://www.waterrf.org/system/files/resource/2019-07/INFR1SG09b-4333_0.pdf
https://theconversation.com/how-to-provide-reliable-water-in-a-warming-world-these-cities-are-testing-small-scale-treatment-systems-and-wastewater-recycling-215753
https://theconversation.com/a-new-strategy-for-drought-stressed-cities-graywater-recycling-56564
https://portal.engineersaustralia.org.au/news/hybrid-model-future-urban-water
https://cdn.who.int/media/docs/default-source/wash-documents/wsp-what-have-we-learned-so-far-20190522.pdf
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improve the water systems’ resilience amid the human and environmental pressures facing
the Caribbean.


