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Climate scientists create Caribbean drought
atlas

July 19 2017, by Blaine Friedlander

Acres of parched grazing fields cover the Dominican Republic landscape near
San Juan in August 2016. Although irrigation canals are nearby, it 1s almost
impossible to irrigate due to hilly topography. Credit: Dimitris Herrera/Provided
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Cornell atmospheric scientists have developed the first-of-its-kind, high-
resolution Caribbean drought atlas, with data going back to 1950.
Concurrently, the researchers confirmed the region's 2013-16 drought
was the most severe in 66 years due to consistently higher temperatures —
a hint that climate change is to blame.

Because of its topographic complexity, the new atlas delivers critical
research data by providing a historical climate backdrop.

"This is especially important for the Caribbean, since many of its nations
are some of the most vulnerable to severe drought," said co-author
Dimitris Herrera, a doctoral candidate who, with Toby Ault, professor of
atmospheric science, report online June 30 in the American
Meteorological Society's Journal of Climate.

Since 1950, the Caribbean has been affected by notable droughts in
1974-77, 1997-98, 2009-10 and in 2013-16. For the 40 million people in
the region, drought is the likeliest cause of severe food shortage and it is
a key issue for Caribbean food security, according to the United Nations
Food and Agricultural Organization.

By assembling the atlas — which features colorful, detailed maps over
years and months — the scientists confirmed the acuteness of the 2013-16
Caribbean drought. "It was both more severe and more extensive than
any other event in our dataset," said Herrera.
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A small farm near San Juan had been preparing to produce red kidney beans, but
could not due to the drought in 2016. The distant haze-like conditions are due to
atmospheric dust from Africa's Sahara Desert. Saharan dust intrusions occur in
the Caribbean a few times each year. Credit: Dimitris Herrera/Provided

The latest dry interval is related to El Nifio-driven precipitation deficits
and to temperature-related evapotranspiration. High temperatures made
this the worst drought event in decades, according to the researchers.

"If you compare the recent drought in 2013-16 with another drought,
like in 1974-77 for example, you notice that the latter was worse in
terms of precipitation anomalies," Herrera said. "However, from the
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perspective of temperature anomalies, where we think climate change is
probably playing a role, the 2013-16 event was worse than in 1974-76.
It's already affecting the Caribbean. It's driving the higher temperature
anomalies and increasing the chance of drought, because it drives
evapotranspiration."

Herrera is from the Dominican Republic, where his father works in
health care but maintains a small family farm in San Juan.

"The recent drought was very harsh for farmers in the Dominican
Republic," Herrera said. "Many of my father's fellow farmers lost
everything, and they needed to change work from farming. It was three
years of low precipitation and high temperatures."

Even if precipitation amounts stay the same, droughts will become worse
as temperatures climb higher because it results in more transpiration,
robbing the soil of water, explained Herrera.

Said Ault: "The 2013-2016 drought was really painful for agriculture and
food security, and it is still being felt throughout much of the region. I
hope this new atlas brings some attention to the Caribbean."

The paper, "Insights From a New High-Resolution Drought Atlas for the
Caribbean Spanning 1950 to 2016," will be published in a forthcoming
issue of Journal of Climate.

More information: Dimitris Herrera et al. Insights from a new high-
resolution drought atlas for the Caribbean spanning 1950 to 2016,
Journal of Climate (2017). DOI: 10.1175/JCLI-D-16-0838.1

Provided by Cornell University
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