
 

 

 

 

  



 
 

 
 

  

        

     

          

       

  

 

 

      

        

        

       

        

          

       

           

        

          

  

 

 

      

        

      

     

       

        

    

        

      

         

        

        

         

             

       

NRCS Agreement Number 67-F352-17-262 

Improving USDA response to reducing the risks of drought and storms and increasing 

sustainability in agriculture in the Caribbean 

Final report of activities conducted under the Interagency Agreement between USDA Natural 

Resources Conservation Service (NRCS) and USDA Forest Service International Institute of 

Tropical Forestry (IITF) 

Introduction 

This is the 2017-2018 USDA Forest Service International Institute of Tropical Forestry (IITF) 

summary report on all activities conducted in the interagency agreement between the USDA 

Caribbean Climate Hub and the Natural Resources Conservation Service Caribbean Area (NRCS-

Caribbean Area). These projects relate to the development and dissemination of environmental 

information on drought and storm occurrences, and the conservation practices effects to 

reduce risk to extreme weather. The Caribbean Climate Hub and NRCS-Caribbean Area have 

been cooperating since the creation of the USDA Climate Hubs in 2014. 

The report includes a description for accomplishments made possible by the support of this 

agreement and its collaborators with other Climate Hubs and other Institute projects. We have 

included copies of the completed products as an appendix to this report. Copies of the products 

are available by request. 

Background 

The success of the Climate Hubs in transferring management practices, decision tools, and 

information to land management stakeholders can be achieved through close coordination with 

USDA agencies, regional universities, and non-governmental partners. Partnerships are key to 

establishing communication between landowners, managers, farmers, and the research 

community and in establishing coordination within the science and tech-transfer community. 

The Caribbean Climate Hub has been building collaboration through an outreach and 

communication strategy that includes webinars, videos, fact sheets, podcasts, social media 

campaigns, interviews and surveys, meetings, and workshops – all dedicated to delivering a 

core of scientific information related to climate adaptation. The Hub is filling a gap in bringing 

together various organizations engaged on issues surrounding agriculture and forestry within 

the US Caribbean and internationally, as well as providing leadership, direction, and 

coordination in the development of ideas, science, and tools for sustainable development. 

Through this agreement, the Caribbean Climate Hub worked with NRCS Caribbean to develop 

scientific analyses and outreach tools for farmers in Puerto Rico and the USVI. In FY 17, the 

Hub conducted a pilot analysis to understand how USDA programs affect vulnerability, 
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resilience, and adaptive capacity in farming systems throughout the territory. In FY 18, a 

project was developed to explore how NRCS conservation initiatives help minimize the effects 

of drought and storms on croplands and livestock. 

This agreement provided a formal link between USDA-NRCS and the Caribbean Climate Hub, 

IITF. This combined resource effort resulted in the enhancement of effective technical 

assistance services provided to land users who seek to address Caribbean Area excess or 

insufficient water resource concerns. The Hub created maps to portray the spatial allocation 

of NRCS practices with respect to areas vulnerable to drought and storms and will provide 

information on how farmers can best adapt to expected climatic exposure by planning with 

the most appropriate conservation practices. The maps may serve as the basis for the next 

generation of conservation planning tools. The USDA Caribbean Climate Hub delivers science-

based knowledge and practical information to farmers, ranchers, and forest landowners that 

will help them adapt to climate change and weather variability by coordinating with local and 

regional partners in federal and state agencies, universities, and the public. 

NRCS is the lead federal agency for conservation on private land. In carrying out this role, 

NRCS provides voluntary conservation planning, technical and financial assistance to farmers, 

ranchers, and other landowners to address natural resource concerns on the Nation’s private 
and nonfederal lands. 

This agreement supported the salary of Eva Holupchinski, Research Assistant to the Caribbean 

Climate Hub scientist Dr. Nora Álvarez-Berríos. 

Summary of Accomplishments 

1. Prepare and develop maps of drought and storm occurrence, drought and storm 

impacts, and hotspot of conservation practices in relation to drought and storm 

vulnerability. 

a. Maps of drought occurrence, impacts and conservation practices in relation to 

drought vulnerability 

i. Peer-reviewed publication: 

This agreement allowed contracted technical assistance to carry out a 

wide-ranging project to determine the areas of Puerto Rico exposed to 

drought between 2000 and 2016 (Appendix 1). As part of this project, a 

novel map was created that shows the concentration of practices of 
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agricultural conservation in relation to areas vulnerable to droughts 

during the study period (Appendix 2). The study produced several maps 

associated with the exposure of agricultural land to critical drought 

conditions (Appendix 3). Four of the maps that were produced for this 

analysis were published in a research paper in the Renewable Agriculture 

and Food Systems journal. 

The publication was one of the three highlighted papers in the special 

session on Ag/Food Systems and Climate Change: 

http://blog.journals.cambridge.org/2018/07/03/confronting-drought-

impacts-in-puerto-rico/ 

Reference: Álvarez-Berríos, N., Soto-Bayó, S., Holupchinski, E., Fain, S., & 

Gould, W. (2018). Correlating drought conservation practices and 

drought vulnerability in a tropical agricultural system. Renewable 

Agriculture and Food Systems, 33(3), 279-291. 

doi:10.1017/S174217051800011X 

ii. Material for the Fourth National Climate Assessment 

Scientists from IITF lead the development of U.S. Caribbean Regional 

Chapter in the Fourth National Climate Assessment (NCA4). The National 

Climate Assessment is a federal, congressionally-mandated report that 

presents the historical, present, and projected effects and impacts of 

climate change on natural and human systems in the United States. The 

Caribbean chapter includes six key messages that address the risks, 

vulnerabilities and adaptation actions associated with climate extremes, 

variability, land cover change, freshwater availability, marine resources, 

coastal systems, rising temperatures, extreme events, and international 

initiatives and partnerships. 

The key message on extreme events featured a drought-map (Appendix 

4) and analyses performed with the support of NRCS through this 

agreement. The Fourth National Climate Assessment is on schedule to be 

published in December of 2018. 

b. Maps of storm occurrence, impacts and conservation practices in relation to 

storm vulnerability 
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i. Maps developed for peer-reviewed publication: 

With the support of this agreement, we collaborated in a research project 

that analyzed hurricanes effects on forest cover and landslides across 

Puerto Rico and the US Virgin Islands. Technical assistance was provided 

to create maps of the hurricane force of wind. These maps were 

computed as the total gale-force wind kinetic energy of Hurricane María 

over the US Caribbean. The kinetic energy was modeled using wind 

forecasts created by the National Weather Service (NWS) in 3-hour time 

steps of the hurricane progression (10 forecasts for María). These maps 

were also used to model the projected impact of hurricanes of different 

magnitude and translation velocity. The manuscript of this research was 

recently published in the Remote Sensing Journal in the recently 

published scientific paper: Hurricane Maria in the U.S. Caribbean: 

Disturbance Forces, Variation of Effects, and Implications for Future 

Storms. 

Reference: Van Beusekom, A.E.; Álvarez-Berríos, N.L.; Gould, W.A.; 

Quiñones, M.; González, G.Hurricane Maria in the U.S. Caribbean: 

Disturbance Forces, Variation of Effects, and Implications for Future 

Storms. Remote Sens. 2018, 10, 1386. 

ii. Storm recovery package - USDA aid to support hurricane recovery 

process 

In response to the damages in agriculture and forestry caused by 

Hurricanes Irma & Maria, we developed a hurricane recovery resource 

package that was also shared on the Hub webpage. In the production of 

the package, this agreement supported the prompt collection of essential 

and up to date information about state and federal programs that 

provide disaster assistance for farmers and landowners in Puerto Rico 

and the U.S. Virgin Islands (Appendix 5). This information was then 

converted into a series of novel and adapted disaster assistance resource 

documents that were printed and distributed in the form of over 500 

disaster assistance information packages. The material, produced in 

Spanish and English, was also used in an inter-agency campaign to bring 

federal aid to farmers in Puerto Rico. This initiative was led by NRCS 

California outreach team and the Department of Agriculture of Puerto 
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Rico and impacted over 300 farmers in Puerto Rico. Adapted versions of 

the disaster assistance resources were adjusted for relevance in the U.S. 

Virgin Islands. About 250 printed disaster assistance packages were 

transferred to USDA collaborators in the USVI for dissemination. The 

digital package was also shared for further printing onsite as needed. 

2. Prepare two factsheets and one poster: On conservation practices and their contribution 

to minimizing resource concerns on agricultural lands. 

a. Factsheet on Drought in Puerto Rico 

We developed a fact sheet to disseminate the results obtained in our research 

project on droughts in Puerto Rico. The 8 x 11 inch factsheet portrays maps of 

drought-exposure, projected rainfall patterns, and agricultural lands exposed to 

drought conditions (Appendix 6). It also shows conservation practices 

recommended by NRCS to mitigate drought conditions in our region. 

b. Factsheet on Agricultural Drought 

We created a fact sheet that summarizes the impacts of agricultural droughts in 

the US Caribbean (Appendix 7). This fact sheet is one of a series of seven fact 

sheets developed during the Caribbean Drought Workshop held in the 

International Institute of Tropical Forestry on May 30th and 31st, 2018. The 

workshop was held in collaboration between the Southeast Climate Adaptation 

Science Center and the USDA Caribbean Climate Hub and hosted over 50 experts 

on drought, water management, ecology, and agriculture, including 

representatives from NRCS-Caribbean Area. 

c. A scientific poster on Drought in Puerto Rico 

We created and presented a scientific poster on drought exposure in Puerto 

Rico– Long-Term Ecological Research Annual Meeting, June 5th, University of 

Puerto Rico (Appendix 8). 

3. Prepare a research map publication series: On NRCS conservation practices and their 

landscape-scale contribution to drought and storms adaptation in Puerto Rico and the 

USVI. 
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a. Research Map - Drought in Puerto Rico 

The U.S. Forest Service Research Map series is a national publication series patterned 

after the Forest Service General Technical Report series to convey new geospatial 

information derived from Forest Service research. The maps in this research series are 

peer-reviewed by at least 3 sources, with at least one source from outside the agency. 

The maps developed at the Institute are all published in English and Spanish. The 

Institute published its first research map in 2008. 

As part of the agreement, we prepared a research map on Drought in Puerto Rico 

entitled Droughts of the 21st Century in Puerto Rico (Appendix 9). The objective of the 

research map is to provide an overview of local drought conditions since the turn of the 

century. The research map summarizes the components of a drought, how drought 

events are monitored, drought history in the region, as well as the effects and 

management of drought conditions in the agricultural sector. The intended audience for 

this outreach product is government agencies, schools, libraries and the general public. 

The map features information on NRCS practices and programs, the map upholds the 

NRCS duty of providing equal opportunity for program delivery through education. 

b. Storm adaptation research 

4. Prepare a final project report that documents project accomplishments and goals 

achieved. Reports should also address partner efforts to monitor and evaluate the 

implementation of conservation activities included in NRCS program contracts, and other 

relevant activities within the approved project area. 

This document constitutes the final report. Our manuscript “Correlating drought 

conservation practices and drought vulnerability in a tropical agricultural system”, 
provides an evaluation on the location and extent of recent droughts in Puerto Rico and 

the coverage of NRCS conservation practices that mitigate drought conditions. The 

research highlighted seven droughts periods registered in the US Drought Monitor from 

2000 to 2016, with the most drastic event occurring from 2014 to 2016. The analysis 

also revealed that drought exposure did not drive the allocation of drought-related 

practices nor did it motivate significant farmer participation. Our results were shared 

with NRCS-Caribbean Area leadership and are now taken into consideration on future 

planning for drought adaptability in US Caribbean. 
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Additional Accomplishments 

1. Coordination of the two-day U. S. Caribbean Drought Workshop 

2. Contribution of content and technical support in the Caribbean Chapter of the Fourth 

National Climate Assessment 

3. ADAPTA Workshop series support 

1. Coordination of the two-day U. S. Caribbean Drought Workshop 

On May 30 and 31st, a workshop was held at the International Institute of Tropical 

Forestry in the Botanical Garden of Río Piedras, Puerto Rico on the topic of drought in 

the U.S. Caribbean. This agreement permitted the contracted technical assistance to 

collaborate in the coordination of the U.S. Caribbean Drought Workshop by providing 

logistical support to NCASC. Throughout the two-day workshop, the technical assistance 

also collaborated with workshop facilitation and technical support. The purpose of the 

workshop was to synthesize the State of the Science on the unique drought impacts in 

the U.S. Caribbean by sector in Puerto Rico and the U.S. Virgin Islands. Co-hosted by the 

USDA Caribbean Climate Hub, in collaboration with the USGS National Climate 

Adaptation Science Center (NCASC) and the regional Climate Adaptation Science Centers 

(CASCs), the two-day workshop welcomed around 50 representatives from agriculture, 

natural resources, water supply sectors and multiple levels of government. 

To synthesize the State of the Science on drought impacts by sector in Puerto Rico and 

the U.S. Virgin Islands, the workshop participants collaborated to: 

1. Identify lessons learned from past drought effects (e.g. 2015); 

2. Highlight key similarities and differences in terms of impacts between the 

agricultural, ecosystem and water supply sectors; 

3. Identify available data and information for drought monitoring and information 

gaps to support drought management; and 

4. Discuss future drought scenarios and thresholds, and what projected future 

conditions will mean for managers. 

Outputs of the workshops include a series of drought-themed factsheets that highlight 

the unique challenges and characteristics of drought events in the U.S. Caribbean. The 

topics of the planned factsheets are U.S. Caribbean drought and 1) Crops, 2) Agriculture 

(Appendix 7), 3) Ecosystems, 4) Water supply, and 5) Future climate. The series is 

currently under development by various workshop participants. Another outcome of the 

workshop is that significant progress was made in the incorporation of the U.S. Virgin 
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Islands to the U.S. Drought Monitor. The Drought Monitor currently published weekly 

drought data for the continental United States, Hawaii and Puerto Rico. Various 

workshop participants created a listserv for sharing U.S. Virgin Island data on drought as 

a next step in the process to include the U.S. Virgin Islands in the Drought Monitor 

network. The USDA Caribbean Climate Hub also generated a report on the workshop 

with the support of this agreement (Appendix 10). 

2. Contribution of content and technical support in the Caribbean Chapter of the Fourth 

National Climate Assessment 

This interagency agreement supported Hub contribution to the previously introduced (in 

section 1a ii) Fourth National Climate Assessment, a federal and congressionally-

mandated document that summarizes the historical, present, and projected effects of 

climate change on natural and human systems in the United States. Local experts in 

climate and environmental science contributed to the chapter on the U.S. Caribbean 

Region specifically. Under this agreement, the Hub chapter authors focused on the key 

message of extreme events, describing peer-reviewed scientific literature-based 

information on tropical cyclones, droughts, and flooding. 

3. ADAPTA Workshop series support 

Under this interagency agreement, the final stages of the ADAPTA workshop series were 

carried out by contracted assistance in cooperation with the Hub team. The aim of the 

ADAPTA project is to identify and document local successes in sustainable land 

management practices that farmers, ranchers and landowners in Puerto Rico and the 

U.S. Virgin Islands could adopt to build climate change resilience. The ADAPTA workshop 

series provided theoretical and technical training to farmers, agronomists, land-owners 

and teachers to prepare for and adapt to climate change. Each workshop focused on 

different climate adaptation practices for dairy, plantain, fruit and vegetable, and forest 

production. These workshops were held in collaboration with the Bosque Modelo 

Office. 

Contracted support co-coordinated the final ADAPTA Workshops on the following 

topics: 1) Use of cover crops for climate change adaptation and greenhouse gas 

mitigation, and 2) Minimizing the carbon footprint of tropical dairy farming: design and 

use of nutritional diets and good management in dairy herds. In order to carry out these 

workshops, extensive coordination, communication, and preparation was required to 

ensure that the workshops were properly planned and executed. This coordination 

included conference calls and communications with workshop partners, such as the 
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Bosque Modelo Office, the Lajas Experimental Station, and workshop presenters. The 

contracted assistance and Hub team also provided administrative support by creating 

name tags, personalized certificates of workshop completion, registration sheets and 

any other minor details. The workshop series were recorded in order to share the 

trainings with the general public. The recordings were then refined and reviewed by 

agreement supported staff to polish into videos for dissemination through social media. 
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Appendices 

Appendix 1: Drought accumulation for a) 2000 – 2016 and b) 2014-2016 created for the publication pictured below: 

Álvarez-Berríos, N., Soto-Bayó, S., Holupchinski, E., Fain, S., & Gould, W. (2018). Correlating drought conservation 

practices and drought vulnerability in a tropical agricultural system. Renewable Agriculture and Food Systems, 33(3), 279-

291. doi:10.1017/S174217051800011X 
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Appendix 2: NRCS drought-related conservations practice hotspots for four categories: water availability, soil health, 

plant health, and all practices combined; featured with drought accumulation for the periods 2000 – 2016 and 2014 -

2016. 
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Appendix 3: Agricultural losses by municipality 

resulting from the 2015 drought. 

Appendix 4: Maximum extent of all registered drought events from 2000 – 2016 based on USDM data. 
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Appendix 5: Select USDA Disaster Assistance handouts that were prepared by the USDA Caribbean Climate Hub with the NRCS 

agreement. 
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  Appendix 6: Factsheet on droughts of the 21st century in Puerto Rico 
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Appendix 7: Factsheet on drought impacts to agriculture prepared by the USDA Caribbean Climate Hub as a product of the 

US Caribbean Drought Workshop, made possible thanks to the NRCS agreement. 
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Appendix 8: Scientific poster on the 2014 – 2016 drought in Puerto Rico, present at the 2018 Annual Long Term Ecological 

Research meeting. 

Appendix 9: Research map on an overview of drought history in Puerto Rico, currently under review for publication. 
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   Appendix 10: The US Caribbean Drought Workshop Report, produced with the support of the NRCS agreement. 
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