
    
         

 

 

 

  

 
  

 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 
   

 
     

 
 
 
 
 
 
 

 

 

 

   

  

 

USDA Regional Climate Hubs: Caribbean 
Drought Effects on Forests and Rangelands in the US Caribbean 

Drought Effects on Forests and Rangelands in the US Caribbean 

Overview: 

Issues of water quality and scarcity are of great 
concern across the U.S. Caribbean. In recent years 
Puerto Rico and the U.S. Virgin Islands have 
experienced uncommonly dry weather that has caused 
moderate to severe droughts. In 2014-2015, severe 
drought in Puerto Rico required the implementation of 
water restrictions that affected millions of people. The 
summer of 2015 was the third driest period in Puerto 
Rico since 1898, forcing the strictest water rationing in 
its history. Emerging climate models for the region 
(Figure 1) predict an overall decrease in precipitation 
over the next century, but also to greater variance in 
seasonality and an increase in intense precipitation 
events1. The temporal and spatial distribution of 
rainfall can have profound effects on the hydrology as 
well as the phenology and life-cycle of trees, 
rangeland species, pests and pollinators. Changing 
rainfall patterns will mean major adjustments in how 
working lands are managed by producers and planners. 

Forests and Rangelands. Puerto Rico and the U.S. 
Virgin Islands have a tropical climate. Forests are 
primarily made up of broadleaf evergreen trees (Figure 
2). They are very diverse in terms of tree species, with 
a mix of 500 native and many introduced species. The 
principal value of forests are for watershed and coastal 
protection, recreation, habitat and the maintenance of biodiversity. There is an emerging timber sector and high 
potential for growth in timber production. Rangeland and pasture for hay are an important resource for the 
agricultural community. 

Figure 1. Projected Changes in Precipitation 1960-21001 

Figure 2. Dominant Forest Types in Puerto Rico2 

Tropical forest system risks and vulnerabilities: According to the Puerto Rico’s State of the Climate 
2010-2013 report2, four major climate change stressors may affect the island’s dominant forest types (Figure 3): 
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Stressors are predicted to have varying effects on climatic zonation, forest cover, and management practices in 
forestry and agriculture. General conclusions about the anticipated outcomes and consequences include2: 

 All forest types are likely to see changes in flowering and fruiting phenology. Changes in the 
establishment and survival of seedlings may cause changes in species composition, distribution, abundance. 

 Increased seasonality and cyclonic storm impacts may alter forest regeneration pathways. This may 
lead to new assemblages of plants and animals that exhibit altered forest structure and ecological functions. 

 Biological communities located at the extremes of moisture, temperature, and elevation gradients 
(cloud forests, dry forests, and coastal lowlands) are most at risk. Increased solar irradiance and 
temperatures and the effects on cloud condensation will affect forest communities at the highest elevations. 

 Increases in the intensity and length of droughts and increased wildfires are a serious concern. 

Drought effects in rangelands: Desiccation and 
heat stress are leading to decreases in crop yields, 
increased mortality in both crops and livestock, and 
an increase in expenditures for feed, irrigation 
water, and energy. In St. Croix, USVI, the recent 
drought has parched pastures, dried up ponds, and 
killed a large number of livestock. In Puerto Rico, 
the lack of rain during the first months of 2014 led 
to losses in agriculture estimated at $20 million and affecting about 4,000 farmers. Over 2,500 livestock farms 
(28% of all livestock farms) were damaged by drought, with dairy farms and cattle ranches being strongly 
affected. Lack of rain reduced the availability of hay, which is the principal source of feed for cattle, goats, and 
sheep. These forced farmers needed to buy costly imported concentrated feed. 

Forestry and agriculture adaptation planning needs: 
Intercropping, silvopasturing, and agroforestry practices are strategies 
to benefit from increasing levels of available CO2 and N while 
moderating ambient temperatures and moisture loss from 
evapotranspiration. However, demonstrations in the region are needed 
to alter current practices and promote sustainable practices, including: 

 Integrating forestry and agriculture through silvopasturing and 
agroforestry. Silvopasture combines trees with forage and livestock 
production. Trees are managed for high-value saw logs and at the 
same time provide shade for livestock and forage, reducing stress and increasing forage production. 

 Changing livestock breeding practices and shifting grazing patterns 
 Modifying facilities to reduce heat stress on animals: use of shade trees, adding natural and artificial 

ventilation, fog and sprinkler systems 
 Use of drought and heat-resistant breeds, like the "bald" Puerto Rican cow and Senepol 
 Diversify crops to adjust to changing temperature and precipitation patterns 
 Developing and using disease-resistant crop and livestock species 
 Use water and soil moisture conservation measures that minimize the impact of seasonal water shortages. 

The forestry and agricultural sector in the U.S. Caribbean is governed more by economic and social factors than 
climate. There is a renewed interest among government agencies and the public in revitalizing the timber and 
forest products industries as a way to improve local sustainability, economies, and quality of life. 

REFERENCES 
1. Henareh Khalyani, A., W. Gould, E. Harmsen, A. Terando, M. Quinones, and J.Collazo, 2015: Climate change implications for tropical islands: Interpolating and 

interpreting statistically downscaled GCM projections for management and planning. J. Appl. Meteor. Climatol. doi:10.1175/JAMC-D-15-0182.1, in press. 
2. Nytch, C, Silander, S, Colon-Rivera, RJ, & Gould, WA. (2013). Climate Change and Puerto Rico’s Forests. In K. R. Jacobs & E. Diaz (Eds.), Puerto Rico’s State 

of the Climate 2010-2013: Assessing Puerto Rico’s Social-Ecological Vulnerabilities in a Changing Climate. (pp. 142-157). 

To learn more about this USDA Climate Hub visit: http://climatehubs.oce.usda.gov/caribbean 

To read the Forest and Rangeland Drought Assessment for this Hub visit: http://goo.gl/ZECldL 
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