


In 2013, USDA leadership identified a major issue: 

 Much of the current climate science is not 
available in a usable form for land managers 
(e.g., farmers, ranchers, forest land managers)

https://www.climatehubs.oce.usda.gov/



In 2013, USDA leadership identified a major issue: 

 Much of the current climate science is not 
available in a usable form for land managers 
(e.g., farmers, ranchers, forest land managers)

The missing element was place-based knowledge transfer 
– aka, the “science to services spectrum”

 Climate science  Climate services

https://www.climatehubs.oce.usda.gov/
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The Challenge and Approach



Observed Changes in Temperature and Precipitation

Source: NCA5



Hotter Summers and Warmer Winters

Source: NOAA



Extreme Precipitation Impacts are Increasing

Credit: Climate Toolbox Source: Bloomberg News 



Coping with Extreme Events

Severe Drought Extreme Heat Extreme Precipitation



Management Options



Climate Quick Reference Guides

https://webapps.jornada.nmsu.edu/climate-quick-guides
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Caribbean
 Adaptation Guide

Climate smart Caribbean

Climate Change and Agriculture in the United States 
The Importance of Persistence
June 25, 2024

William Gould, Director, USDA Caribbean Climate Hub
USDA Forest Service, Río Piedras, Puerto Rico



Adaptation Guides
Dra. Diana Guzmán Colón
Especialista en adaptación climática

Agro. Silmarie Crespo-Vélez
Especialista en adaptación climática

Dr. Luis Alexis  Rodríguez-Cruz
Especialista en sistemas agroalimentarios



Climate Adaptation Guide for Tropical Forestry and Agriculture

FARM VISITS

WORKSHOPS

PUBLICATIONS

Support for farm and forest planning. 
Developed with feedback from farmers, ranchers, 
extension agents, and other stakeholders.  



Workshops Learning objectives: 

• Increase knowledge of climate scenarios

• Identify how climate change shows up

• Develop skills to make informed decisions given the specific vulnerability of each project

8 in-person workshops
1 virtual workshop: Ag Extension Agents
135 participants



GUÍA DE ADAPTACIÓN 10 GUÍAS PRÁCTICAS POR 
SECTORES

Program Coordinator

Products

MANUAL PRÁCTICO 
CORTO

CASOS DE ESTUDIO

Poultry, Forests, Cocoa, Coffee, Fruit trees, 
Livestock, Vegetables, Musaceae, Small 
ruminants, Root crops

• Climate Change Trends, Effects and 
Implications for Puerto Rico

• Worksheets based on the 5 steps



Climate Adaptation Guide for Tropical Forestry and Agriculture



Climate Adaptation Guide for Tropical Forestry and Agriculture



Climate Adaptation Guide for Tropical Forestry and Agriculture



Climate Adaptation Guide for Tropical Forestry and Agriculture



Digital tools

Dra. Loderay Bracero Marrero
Gerente de información geospacial

Dra. Nora Álvarez Berríos
Líder de investigación

Agro. Silmarie Crespo
Especialista en adaptación climática



Farm Planning Tool

https://farm.caribbeanclimatehub.org/resultados/?entry_id=55854242

The Farm Planning Tool provides data on the 
climate, hydrology, and zoning characteristics of 
any land in Puerto Rico and the USVI.

https://farm.caribbeanclimatehub.org/resultados/?entry_id=55854242


Agricultural Statistics
Online tool

Agricultural Statistics is a platform to visualize and 
download data on agricultural production in 
Puerto Rico (2013 - 2016).

Por primera vez, se puede observar la 
producción agrícola en Puerto Rico en 
un mapa

https://ea.caribbeanclimatehub.org/

https://ea.caribbeanclimatehub.org/


CMOR - Condition Monitoring Observer Reports on Drought

Citizen science tools for monitoring drought 

https://droughtimpacts.unl.edu/tools/conditionmonitoringobservations.aspx

https://droughtimpacts.unl.edu/tools/conditionmonitoringobservations.aspx


Para más información



Technical talks on the web tools available for 
decision making in agriculture and forestry.

Our tools aim to provide practical strategies 
to the agricultural and forestry sectors to 
adapt to climate change and extreme events 
(droughts, floods, or hurricanes). 

Tech Talks Dr. Loderay Bracero Marrero



Building Climate Literacy

Climate-Smart Caribbean Collaborative Partnership
Supported by the National Institute of Food and Agriculture

Learning opportunities:
• OneUSDA workshops for farmers and forest managers.
• Climate literacy for elementary school teachers.
• Caribbean Climate Resilience Game to impart knowledge

on climate change and soil health.
• Interactive multimedia module for USDA and University Extension staff.

Supporting action:
• Climate-smart Dairy educational module and workshop series for dairy 

producers.
• Soil Health Learning Network peer to peer learning.
• Climate-Smart reforestation workshop series.
• Climate adaptation and preparedness for farmers and forest managers. 

Evaluating our impact:
• How effective is our climate literacy training and knowledge sharing?

https://www.youtube.com/@CaribbeanClimateHubAdapta video series: Sharing local adaptation success stories
Five new videos 
in Spanish and 
English. 2000+ 
views in the last 
month.

Bosque Caos

“How likely are you to apply 
what you discussed today in 
your work?”



• Climate change and indicators

• Peer learning

• Informative roundtables

• Panel discussion with

• USDA Agencies,

•  Agricultural Extension 

• Climate-Smart Commodities 

Partners

• Conservation Districts

https://caribbeanclimatehub.org/

One USDA
Climate-Smart Caribbean

Conversations for farmers and landowners



Interactive learning tool that 
facilitates players to understand 
how their farm management 
decisions affect the profitability of 
their farming operations, their 
climate resilience and long-term 
soil health.

https://caribbeanclimatehub.org/

Caribbean Climate Resilience Game
Climate-Smart Caribbean







Adapting to Water Scarcity 
in the Southwest

Noah Silber-Coats
USDA Southwest Climate Hub

NRCS Webinar
June 25, 2024



• Southwest becoming hotter and drier (Image: 5th National Climate Assessment)



https://webapps.jornada.nmsu.edu/wata



Alternative Arid-Adapted Crops



Irrigation Technologies:

Above – conversion from flood to sprinkler irrigation 
with support from The Nature Conservancy 

Right – Low Elevation Precision Application (LEPA) 
and Mobile Drip Irrigation (MDI) further increase 
efficiency.

https://extension.usu.edu/crops/research/irrigation-pivots-laterals



Irrigation Timing Tools:

• Top – soil-moisture sensor-based timing (left, 
strawberries in CA, right pecans in TX)

• Desert AgWISE app (www.desertagwise.org) 



Deficit Irrigation:

• When to reduce water, by how much?

• Canola (above) tolerates stress during vegetative growth

• Safflower (top right) tolerates stress after flowering

• Alfalfa – California experiment under drip irrigation got 
90% yield with 75% of water



Soil Moisture Conservation and Reducing Evapotranspiration:

• Right, winter cover crop vs. fallow – cover crop depletes water 
in spring, saves water in summer.

• Below: strip-till balances water conservation and yield. 
Irrigations reduced, cost-saving to producers.

• Below right: Agrivoltaics can reduce head stress and reduce 
water loss.



Agricultural risk and climate adaptation in the
Southwest region of the United States

Guillermo Alvarez Ph.D.
NRCS Webinar June 25, 2024



Climate adaptation in the Southwest region of the United States

• Human activities, through emissions of 
greenhouse gases, have caused global warming, 
with global surface temperature reaching 1.1°C 
above 1850-1900 in 2011-2020 (IPCC 2023) 

• Greenhouse gas emissions have continued to 
increase due to unsustainable energy use, land 
use and land-use change, lifestyles and patterns 
of consumption and production across regions 
(IPCC 2023)

• More frequent, intense, and accelerated drought 
(Mukherjee et al. 2018; Strzepek et al. 2010)

• Compound extremes (Lesk et al. 2022)



1. Easy to use platform

• climatehubs.usda.gov 
• RMA historical cause 

of loss dataset
• Summary of business 

reports



2. Analyze crop insurance trends over time and space by cause of 
loss and commodity



2. Analyze crop insurance trends over time and space by cause of 
loss and commodity



3. Better understand the role of long-term climate trends in crop insurance 
data to support sustainable agricultural production and community resilience

• Compound extremes ( Lesk et al. 
2022)

• Effects on yields of wheat and 
specific mitigation strategies 
(Ortiz et al. 2008)

• Impact on yield and water 
consumption of cotton (Jans et al. 
2021)



3. Better understand the role of long-term climate trends in crop insurance 
data to support sustainable agricultural production and community resilience

• Direct effect of 
temperature and 
drought on the 
development of pecans 
(Mokari et al. 2021)

• Sustainable water 
management strategies 
and pecans (Mokari et 
al. 2019; Samani et al. 
2011)



Agricultural Risk in a Changing 
Environment (AgRisk Viewer):
https://www.climatehubs.usda.gov/hubs/
southwest/tools/agrisk-viewer

Guillermo Alvarez Ph.D.
guillermo.alvarez1@montana.edu

Thank you!

Questions:

https://www.climatehubs.usda.gov/hubs/southwest/tools/agrisk-viewer
https://www.climatehubs.usda.gov/hubs/southwest/tools/agrisk-viewer


FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

Thank you! 
Questions?

Emile Elias
Director, USDA Southwest Climate Hub

emile.elias@usda.gov

USDA is an equal opportunity provider, employer, and lender.

 

William Gould
Director, USDA Caribbean Climate Hub

william.a.gould@usda.gov

Guillermo Alvarez
USDA Southwest Climate Hub

guillermo.alvarez1@montana.edu 

Noah Silber-Coats
USDA Southwest Climate Hub

noahsc@nmsu.edu

mailto:guillermo.alvarez1@montana.edu
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