
Heat stress across 
Honduras 



Studies on heat stress in Honduras… 
Most literature is around impacts on 
livestock, agriculture, and coral reefs 
• Honduras is identified among the 10 most affected 

countries in the Americas by heat stress through %GDP loss 
to heat stress (and the associate health, well-being and 
productivity effects). (ILO, 2019)

• “Tropical countries with a large share of agricultural employment 
such as Honduras, El Salvador, Nicaragua and Guatemala are also 
among the most affected by heat stress in the region” (ILO, 2019)

• “Bean farmers in the high temp lowlands of Atlantida avoid heat 
stress by planting at higher elevations” (Porch et al., 2007)

• Impact on productivity of dairy cows, chickens, sugar cane, coffee, 
etc. (Sanders et al., 2019) 

• Coral reefs declining due to heat stress (Castillo et al., 2019) 

Source:	ILO,	2019

54200 full-time jobs projected to be lost in 
2030 due to heat stress, mostly in 

agriculture and construction 



• One paper on child health and changes in the 
climate in Honduras: “Areas experiencing significant 
temperature anomalies are also the ones with the
worst child respiratory problems” (Bradatan et al., 
2020) 

• Central American countries (Honduras, El Salvador, 
Nicaragua) have some of the highest mortality rates 
from CKD (chronic kidney disease) (Mattson, 2018) 

• In the media: the deaths of farm workers in Central 
America (/ El Salvador) are being linked to extreme 
temperatures. Researchers warn that far worse is to 
come (The Guardian, 2015). 

There is a LARGE gaps in our knowledge on 
heat-health impacts across tropical and high-
latitude countries (with almost no studies 
across South and Central America)

Studies on heat stress in Honduras…  (2) 



Methods & datasets
Wet-bulb Globe Temperature (WBGT) = a type of apparent 
temperature used to estimate the effect of temperature, 
humidity, wind speed, and visible and infrared radiation (usually 
sunlight) on humans.

Datasets:
1) High-resultion daily extreme urban heat exposure (UHE-daily)
2) WBGT > 28, 30, and 32 °C 

Developed by NASA Socioeconomic Data and Applications Center (SEDAC) 
Available through: https://sedac.ciesin.columbia.edu/data/set/sdei-
high-res-daily-uhe-1983-2016. (Tuholske et al., 2021)

The datasets were analyzed and visualized using Excell and ArcGIS 
Software. 

Heat	stress	definition	

Heat	stress	was	defined	as:	
WBGT	>	30	°C,	as	this	follows	
the	International	Standards	
Organization	(ISO)	criteria	for	
risk	of	heat-related	impacts.	

https://sedac.ciesin.columbia.edu/data/set/sdei-high-res-daily-uhe-1983-2016


Wet Bulb Globe Temperature > 28, 30 or 32?  

WBGT > 30 °C can 
already be deadly 
and dangerous (for 
healthy adults!) 



Aims of this study

1
How	many	days	of	heat	stress	
have	occurred	and	has	this	

changed	over	time?

Objective	1:	Hazard

Objective	2:	Exposure

To	understand spatio-temporal	
characteristics	of	heat	stress	&

corresponding	trends		

2
How	many	people	have	been	
exposed and	has	this	changed	

over	time?

To	understand	the	number	of	people	
exposed	to	heat	stress	and	the	driving	
factor	(warming	vs.	population)	

à On	a	country-wide	scale!



RESULTS



Choluteca 

Nacaome
San Lorenzo 

Increases of up to 2.7 days/year à In other 
words, there are ~92 more days of heat stress in 
2016 compared to 1983. 

(Only big urban areas are included in the 
dataset) 

Increases of 1 day/year à In other words, there 
are ~34 more days (one month!!) of heat stress 
in 2016 compared to 1983. 



Increases of up to 3 days/year à In other 
words, there are 96 more days of heat 
stress in 2016  compared to 1983. 

(Only bigger urban areas are included in the 
dataset) 

Choluteca 

Nacaome
San Lorenzo 
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1983 – 1999: 19 days of heat stress 
per year 

2000 – 2016: 28 days of heat 
stress per year 

Over time, the number of heat stress days has increased 
across Honduras  
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Number	of	hot-humid	days,	Choluteca	

1983 – 1999: 18 days of heat stress 
per year 

2000 – 2016: 27 days of heat 
stress per year 

Over time, the number of heat stress days has increased with ~0.6 
days/year.  
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Patterns of heat stress are similar across the country.
Years with most heat stress include 1998, 2003, 2009-11, and 2015-16  



Increases in exposure to heat stress is driven both 
by warming and by population growth
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Across Honduras, exposure is increasing 
with 5.7 million person-days per year 

(only taking these 7 urban areas into account) 

Person-days = number of people * number of days 
with heat stress (WBGT > 30)



Weather stations data?
https://www.ncei.noaa.gov/access/search/data-search/global-
summary-of-the-day

https://www.ncei.noaa.gov/access/search/data-search/daily-
summaries

Very few weather stations with temperature data… 
• San Pedro Sula (La Mesa International); La Ceiba (Goloson

International); Puerto Lempira; Tegucigalpa 

• What are temperature trends for Choluteca, Nacaome, and 
San Lorenzo?  

https://www.ncei.noaa.gov/access/search/data-search/global-summary-of-the-day
https://www.ncei.noaa.gov/access/search/data-search/daily-summaries
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No significant trend observed using weather station 
data, but MANY gaps in the record 

Difference in cities, La Mesa/San Pedro Sula highest 
maximum temperatures  



Discussion
• What	temperatures	are	considered	“hot”	across	
Honduras?

• From	your	perspective,	what	is	the	general	perception	
around	heat	stress?	

• Is	there a	heat	warning issues by your local	
meterological	service?	

• What are some of the	most	vulnerable groups in
Honduras?

• Are	there	ventilated/air	conditioned	areas	in	the	cities	
of	Honduras?	

• ….

Source:	Singh	et	al.	(2019)	
(Available	in	English	and	also	Spanish)	
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