
The spread of Zika virus (ZIKV) into currently non-

endemic regions due to changes in temperature and 

precipitation patterns is a primary public health concern. 

As the effects of climate change become more 

pronounced over the first half of the century, there will 

likely be an increase in the distribution of ZIKV vector 

mosquitos across the Western hemisphere. Using 

bioclimatic variables, including temperature, 

precipitation, and relative humidity, this project seeks to 

predict which areas will be suitable for ZIKV. With this 

knowledge, public health officials can determine which 

populations will be at risk for transmission and employ 

informed prevention strategies.  

PROJECTED ENVIRONMENTAL SUITABILITY FOR THE ZIKA VIRUS IN 2050  

INTRODUCTION DATA SELECTION 

METHODOLOGY 
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Extreme temperatures in the Western 

hemisphere were analyzed. 

“Maximum Temperature of the 

Warmest Month” and “Minimum 

Temperature of the Coldest Month” 

were reclassified to create values of 1 

(suitable) for all pixels where the 

maximum temperature is below 38.0 °

C and where the minimum 

temperature is above 5.0 °C. All pixels 

that fell outside of this range were 

given a value of 0 (unsuitable). This 

temperature range describes climates 

where Aedes aegypti mosquitos, the 

most significant ZIKV vector, can 

survive.1 

The “Annual Precipitation” was 

reclassified to create values of 1 

(suitable) for all pixels with 

precipitation values greater than 

1500 mm. All pixels with a value 

below 60 mm were reassigned a 

value of 0 (unsuitable). 1500 mm 

is the average precipitation for 

tropical moist climates defined 

by the Köppen Climate 

Classification System.  

Dew temperature and relative 

humidity were calculated from 

empirical relationships described in 

the literature.2,3 The “Relative 

Humidity” raster output was 

reclassified to create values of 1 for 

all pixels with a value greater than 

60%. All values below 60% were 

reassigned a value of 0. The cut-off 

for relative humidity was informed 

by average relative humidity values 

normally seen in tropical moist 

climates.  

Environmental Suitability for ZIKV in 2050 

Future climate data was acquired from WorldClim 

v.1.4. The dataset included a number of bioclimatic 

variables describing temperature and precipitation. 

To model the effects of climate change, data based 

off of the Godard Institute for Space Science’s 

(GISS) global climate model for 2050 was chosen. 

The data was derived using the representative 

concentration pathway (RCP) 6.0, a climate model 

that assumes intermediate levels of future 

emissions and that fossil fuel consumption will 

peak around 2080.  

 

 

The three covariates were weighted according to their level of significance and 

combined using raster algebra. Temperature, precipitation, and relative humidity 

were multiplied by 5, 1, and 1 respectively. Given that temperature is the most 

important factor, it is weighted the most heavily. The resulting map has values of 

0, 5, 6, and 7, with 0 representing Not Suitable and 7 representing Highly 

Suitable. 
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DISCUSSION AND  

LIMITATIONS 

The resulting environmental suitability map 

shows varying degrees of suitability for 

ZIKV in most areas of the Amazon 

rainforest, Central America, the Caribbean 

islands, and the Southern coast of the U.S.  

In general, areas with the highest suitability 

appear in thick tracts of rainforest where 

relative humidity and precipitation are high.  

 

A major limitation of this study was 

obtaining data that reflects future climate 

conditions in 2050 to compute additional 

covariates. Considering additional 

covariates, including vegetation cover and 

land use would have strengthened our model 

and resulted in a more accurate projection.  
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CONCLUSION 

The overall range of suitable area for ZIKV 

is larger in this 2050 suitability map than 

similar maps made for 2015.4 This suggests 

that climate change has increased the global 

range of ZIKV mosquitos. Specifically, new 

areas of suitability seen in our model include 

the coasts of Mexico, the Pacific coast of  

Peru and Chile, sections along the West 

Coast of the U.S., and portions of Paraguay, 

Uruguay, and Argentina. These new areas 

contain populated urban areas, such as San 

Francisco, Buenos Aires, and Mexico City.  


