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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.qg., farmers, ranchers, forest land managers)
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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.qg., farmers, ranchers, forest land managers)

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

Climate science = Climate services
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USDA Climate Hubs
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Agricultural
Resesarch
Service

ONRCS

MISSION: Develop and deliver science-based,
region-specific information and technologies so that
agricultural and natural resource land managers are
empowered to make climate-informed decisions.

Vision: Robust and healthy agricultural
production and natural resources under
increasing climate variability and climate change.

Science and
data syntheses
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cience-Based Information
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The Challenge and Approach
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decreasing in the fruit
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California perennial crops in a changing climate

David B. Labell - Christopher B. Field
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Observed Changes in Temperature and Precipitation
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Hotter Summers and Warmer Winters

Observed and Projected Temperature Change

California
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Extreme Precipitation Impacts are Increasing
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Coping with Extreme Events

Severe Drought Extreme Heat Extreme Precipitation

USDA Climate Hubs
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Management Options

Are you shaping
the trajectory of
change?

Yes No

Are you managing
for historical
conditions or a new
desired condition?

ACCEPT

Historical MNew

RESIST DIRECT

USDA Climate Hubs
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USDA Natural Resources Conservation Service
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Climate Quick Reference Guides

CLIMATE QUICK REFERENCE GUIDE | Colorado

Historic Changes 1900-2020 La Plata County Summary
County Max Temperature (Fahrenheit)

= Average temperatures have risen about 2.3°F since
1970 with warming occurring in all four seasons. Season |Current | 2040-2070 Change
Spring 559 627 +6.75
= From 1950 - 2021, average rainfall has increased 21% SUMMmer 77 B34 6.5
and the number of 2-inch extreme precipitation events in il TEE E5.1 +632
a 24-hour period has increased 117%. Winter 391 46 1554
= Colorado’s mountains are the headwaters of 4 major Anmual 57.7 639 +6,24
rivers that supply water to 18 other states downstream.
Since 2000, annual and spring precipitation totals have County Max Precipitation {Inches)
been generally below average. Season |Current | 2040-2070 | Change
Projected Changes 2042-2070 Spring | 5.6 >4 0.2
Summer | 5.7 & +(.34
= Projected warming will increase the rate of soil Fall 6.6 6.8 +1.16
maoisture loss during dry spells, increasing the intensity of Winter [3 6.4 +1.43
droughts and frequency of wildfires. Annual 239 247 +0.74

Current deta comes from PRISM Climate Group 30-year
narmal dota for the 1971-2000 time period. Future is
derived from the CMIPS data using the mid-century
time period and higher emissions scenario (RCP 8.5).

Source: 5wc|irnatehul:|.inl‘oﬂdatgginteractive-magﬁ
County Top Causes of Crop Loss

= While future changes in annual precipitation are
unicertain, warming temperatures are projected to
exacerbate the recent trend of reduced owverall water
availability and earlier snowmelt and runoff.

Observed and Projected Temperature Change

Observed and Projected Temperature Change Cause of Loss Indemnity(§) | Acres
150 'hwﬁ_ Drought 474,158 18,1659
= T Freeze 158,309 3,063
B [ preinring s Area Plan Crops | 144,528 46,300
10,0 Hopes Exizons £E Failure of Irr. Supply 138,415 1,392
e wildlife 124,596 1,680

Source: RMA crop loss data by county 198%-2030.

swelimatehub.info/rma/rma-data-viewer. html

“Area plon crops only” refers to damoged crops covered

by a specific type of insurance policy that provides

coverage based on county yields instead of

=251 palicyholders” individual yields. Therefore, losses are
1900 1935 1650 1975 2000 2025 2080 2078 2100 not necessarily tied to specific weother-reloted cause of

loss.
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Reaching people in the
Caribbean

Adaptation Guide
Climate smart Caribbean

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

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

Dra. Diana Guzman Coldn
Especialista en adaptacién climatica

Agro. Silmarie Crespo-Vélez
Especialista en adaptacion climatica

Dr. Luis Alexis Rodriguez-Cruz
Especialista en sistemas agroalimentarios



Climate Adaptation Guide for Tropical Forestry and Agriculture

Support for farm and forest planning. .
Developed with feedback from farmers, ranchers,
extension agents, and other stakeholders.
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8 in-person workshops

1 virtual workshop: Ag Extension Agents
135 participants

Workshops Learning objectives:
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GUiA DE ADAPTACION AL CAMBIO CLIMATICO EN EL CARIBE

GUIA DE ADAPTACION MANUAL PRACTICO 10 GUIAS PRACTICAS POR CASOS DE ESTUDIO
CORTO SECTORES

 Climate Change Trends, Effects and
Implications for Puerto Rico

Poultry, Forests, Cocoa, Coffee, Fruit trees,
Livestock, Vegetables, Musaceae, Small

» Worksheets based on the 5 steps ruminants, Root crops




Climate Adaptation Guide for Tropical Forestry and Agriculture

USDA
|

CARIBBEAN
CLIMATE HUB

for Tropical Farsstry and Agriculurs

GUIA /- ADAPTACION

CAMBIO CLIMATICO EN FINCAS
Y TERRENOS BOSCOSOS DEL CARIBE

Capz"tulo 1
CAMBIO CLIMATICO

¢QUE ES EL CAMBIO CLIMATICO?

Elclima se define como las condiciones del tiempo esperadas para un area geografica
a largo plazo (usualmente de 30 afios o mas). Estas condiciones del tiempo puaden
incluir la temperatura, la precipitacion, el viento, entre otros indicadores. Por gjemplo,
basado en datos historicos del clima, se espera que los meses diciembre y enero sean
tipicamente mas frescos en el Caribe. Es posible que existan variaciones naturales
dentro del afio. donde se observa que las condiciones del tiempo se desvian delclima
en promedio. Estas variaciones se experimentan como periodos de sequia. Luvias
intensas, y olas de calor. Aunque estas variaciones pueden ser parte del ciclo natural
de la tierra. muchas actividades humanas contribuyen directa o indirectamente a los
cambios en el clima a través de las emisiones de gases de efecto invernadero (GEI

GASES DE EFECTO INVERNADERO
COzy CH4

RAYOS DEL SOL

FABRICAS PETROLED INCENDIOS VOLCANES

Figura 1 El efecto invemadero y su relacion al calentamiento global La energia del sol vigia hacia
la Tierra, donde algunos de los rayos del sol son absorbidos por los gases de efecto invernadero
en la atmasfera, mientras que otros son reflejados de vuelta al espacio. La acumulacion excesiva
de gases en la atmosfera provoca un aumento en calor en la Tierra.

Cambios en temperatura minima para el 2041-2060  usDA 9&%
—,/—‘-

El i muesiza un escenario de cambio en la termperanra minina diaria {eu grados)
de 50 das al 4o: con e precédentes por cacima del periodo hisior CARIBBEAN
L7 C RV podrian tener s de 200 dias con eventos de lemperatuas minimis CLIMATE HUB
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Climate Adaptation Guide for Tropical Forestry and Agriculture
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CARIBBEAN z CARACTERISTICAS
CLIMATE HUB CARACTERISTICAS

fioe Trapical Foresary and Agriodiune |

META INICIAL, CARACTERISTICAS FiSICAS

MANUAL /Z TRABAJO PROCESO DE ADAPTACION EN 5 PASOS g o

¢{POR QUEES NECESARIC

Este proceso permitird crear un espacio para la planificacidon basado en metas vy
DEL ESPACIO POR FUNCIK

objetivos tomando en cuenta la vulnerabilidad climatica de la zona. Al completar estos

ADAPTACION AL CAMBIO CLIMATICO EN

AGRICULTURAY BOSQUES DEL CARIBE

EN 5 PASOS

pasos. se espera que tenga mayor claridad de sus necesidades e identifigue cudles
practicas le pudieran ayudar en el proceso de adaptacion a corto v largo plazo.

PASOS DEL PLAN DE ADAPTACION

DEFINE META INICIAL DEL PROYECTO, CARACTERISTICAS FISICAS Y
CLIMATICAS DEL TERRENO

ANALIZA IMPACTOS DEL CAMBIO CLIMATICO ¥ VULNERABILIDADES
ASOCIADAS

@ EVALUA LA META Y OBJETIVOS DE MANEJO PARA ATENDER LOS

IMPACTOS CLIMATICOS

IDENTIFICA ESTRATEGIAS ¥ PRACTICAS DE ADAPTACION PARA
IMPLEMENTAR

MONITOREA EVALUA LA EFECTIVIDAD DE LAS PRACTICAS
IMPLEMENTADAS

ad de a a

implementada

fecti o del MANEIO

ADAPTATIVO

mec ades
de la persona

Cada terreno requisre divers
un mismo terreno existan dit
inundaciones. areas protegid

REFLEXION: ;Qus mela
(que deseaatendercon
a5 preguntas

PASOaa

DESCRIPCION

¢COMO USARLA
HERRAMIENTA DE
PLANIFICACION

AGRICOLA?

DELTERRENO

CARACTERISTICAS DE LA FINCA O EL TERRENO

Para completar el préximo ejsreicio, pusds acceder al recurso de la Herramienta de

PROMEDIO NORMAL MENSUAL DE
PRECIPITACION (lluvia)
HIDROGRAFIA (Rios, qusbradas |
dentr 0.3 500 metros o menas del MES(ES) EN LOS QUE MAS LLUEVE
) DE SUELO(S) — e

FORMAS DE RELIEVE (tods
apliquen, de mayor 3 menor py

MESES CON TEMPERATURAS ALTAS
y oo R,

ZONA(S) DE VIDA
S e ESCENARIOS CLIMATICOS PARA MEDIADO DE SIGLO (2041-2060)
NATURALES PROTEGIDAS
- - - > ' ZONA DEVIDA
PLANDE USO DE TERRENO (P Modelo Commun Modelo Centre National
a5 que apliquen, de maycr 3 mence | :HABRA UNA DISMINUCION EN msys&e::w 2 Recharches
e PRECIPITACION (LLUVIA)? (coshs Métcrologinues (CHRM)
SUSCEPTIBILIDAD A DESLIZA'
iodas a5 que apliguen, de mayor amel Escriba el % para cada modelo
el L HABRA AUMENTOS EN LA
{todas las que apliquan) >
o ecasevmvm—", |
MINIMA
NOTAS
MAXIMA
AUMENTO DEL NIVEL DEL MAR
{pies y porcentaje afectado)

OBSERVACIONES SOBRE EL TERRENO
A EN LA HE A

RIESGO A EROSION DE TERRENO (Si/No}

; [0 b, i
HERRAMIENTA DE PLANIFICACION AGRICOLA wwrw farm.caribbeanclimatehub. org

10
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4.1 Aves 4.2 Bosques 4.3 Cacao 4.4 Café 4.5 Hortalizas

4.6 Tuberculos 4.7 Ganaderia 4.8 Pequeiios Rumiantes 4.9 Platanos y Guineos 4.10 Arboles frutales
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CLIMATE HUB Siembra ineal ce plantas para propositos ce censervacion y como provision de alimentos
ot Trapieal Favesiy ond Agricultue para polinizadores.

— CODIGO 382 | CERCADOS

Construccion de una barrera para limitar el pase de animales o personas

CODIGO 315 | MANEJO DE ESPECIES NO DESEADAS

Control. eliminaciény manejo ds espacies no dessadas, invasoras, nocivas o

¢COMO PODEMOS ADAPTARNOS? e

USDA w 4 8 NRCS | PRACTICAS DE APOYO O INCENT
'

Manejo de agua eficiente ¢COMO PO
Mejora A PASTOS R DAD
INCORPORACION DE LEG

GARANTIZAR EL ACCESO A FUENTES DE AGUA LIMPIAS Parte fundamental de la digesi OMBRE CO OMER o 0
El garantizar el accesc y disponibilidad a aguas limpias es especialmente importants :;‘:cm‘m- tenga’el valor o I TR P
durante &pocas de sequias. Los bebederos deben ser lo s ientemente altosz para i Poasioreo, heno, e
evitar que los animales los pisoteen o defequen en &l Debe haber espacio para que SORGO STIH CNEY B R
todos los animales tengan acceso al agua durants el dia. EL largo o la cantidad de SO i
bebederos dependera de la cantidad de animales que haya en el espacio. Unction o T acuerdoal

GUINEA cufiarss Maritezs Tanzais Megatyrsus M b
Es recomendable que la fuente de agua esté bajo alguna sombra o cubierta para =
mantenar las temperaturas del agua lo mas frescas posible. YERBAESTRELLA
'YERBA PANGOLA
= MALOJILLO
NRCS | PRACTICAS DE APOYO O INCENTIVO T —

ALGUNOS LE!

PARA ALMACENAMIENTO

y NOMBRE COMUN

= 14 | FACILIDADES DE BEBEDEROS
Establecimiento de bebederos para provesr agua potable a animales de ganado o vida U NA

silvestre. % AUMENTO EN INTENSIDAD DE
== e 8 TORMENTAS Y HURACANES

CRATYLIA

| — En esta seccion se presentan algunas practicas de consenvacion y adaptacién hacia
CLITORIA impactos relacionados al aumento en intensided de tormentas tropicales como la
e perdida o muerte de cultivos y dafos opsracionales

Aunque las leguminosas pueder

y cracer =n suslos dearadados ¢ EFECTOS O IMPLICACIONES
suelos hiumedos. Se utilizan para en rumiantes
pastoriles

PERDIDA O MUERTE DE CULTIVOS Y ANIMALES Y DANOS OPERACIONALES
Los fenamenos atm: como huracanes y tormentas pueden ser detrimentales
n n, dificultan
poder alimentar = Ic
cuidados necesarios. Tormentas con vientos fuertes pusden mover objetos de sit
creando proyectiles & impactando a los animales

iC()MO PODEMOS ADAPTARNOS?
Organizar productores de pequefios rumiantes

ORGANIZAR Y MEJORAR LA COMUNICACION DE LOS CRIADORES DEL
SECTOR DE PEQUENOS RUMIANTES

En momentos de fenomenos atmosféricos, la comunicacion entre ganaderos de la
region pue
14 Ade s

tal
alianzas y creacion de leyes y politicas plblicas

io

22



Dra. Loderay Bracero Marrero
Gerente de informacion geospacial

Dra. Nora Alvarez Berrios Agro. Silmarie Crespo
Lider de investigacion Especialista en adaptacidn climatica
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Farm Planning Tool

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

uSDA CENTRO

=—_ CLIMATICO
S DEL CARIBE Sobre nosotros | Inicio | Englis

Mi terreno

+ Cobertura de terreno ai

Nulliberg
-

Acaniilados y fierras rocosas @Agua @ Baldio @ Clases de arbustos @ Clases de bosques () Clases de plantaciones
Clases de praderas @ Clases de zonas ubanas @ Pantanos, estuarios, manglares y humedales.
Playas de arena fina a gruesa, playas mixtas de arena y grava

Tipo de clase (generalizada) = Area (metros cuadrados) Porciento

-— -
CARIBBEAN
coMAE R

© mapbox

https://fa rm.caribbeanclimat



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).

CARIBBEAN CLIMATE HUB

ESTADISTICAS
AGRICOLAS

Info + Busqueda ~ English
1
( Mapa Tabla
Afo:
2016 - | El mapa mostraré los primeros 500 resultados de la bisqueda. Para cambiar la cantidad de resultados, ir al formato Tabla L
Cultive: = ‘
f
A
Berro e _J
Brécol g
Cacao SanJuzn
\ ® ¢
Cacao - arboles en vivero \ )

Café - bajo sombra

Café - sinsombra

Café - arboles en vivero
Calabacin

Calabaza

Clear Filters

&, Descargar los datos ”
-
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Cidra
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© Mapbox © OpenStreetMap Improve this map

Municipio Barrio Cultivo Nombre cientifico

Unidad de producci6n

Bamranquitas Barrancas Apio Arracacia xanthorrhiza

Barranquitas Cafabon Apio Arracacia xanthorrk

Barranquitas Helechal Apio Arracacia xanthorrhiza
Barranquitas Palo Hincado Apio Arracacia xanthorrhiza

~Mdrovis

i (;) Cosecha: Apie ol (;arﬁ;a] <

, Bamio Bauta Abajo
Municipio: Orocovis
Aflo: 2015
Area en cuerdas: 10.50

. Produccion: 550 Quinta

Quintal

Quintal

Quintal

Quintal

Por primera vez, se puede observar la
produccion agricola en Puerto Rico en
un mapa

CARIBBEAN
CLIMATE HUB

for Tropical Forestry and Agriculture

https://ea.caribbeanclimatehub.org/



https://ea.caribbeanclimatehub.org/

Citizen science tools for monitoring drought

CMOR - Condition Monitoring Observer Reports on Drought

Drought Condition Monitoring Observations and Reports 2021 m 'L

ha b

Select a language

To use this form in English, please use the menu at top right.

Introduccién

Reporte condiciones relacionadas a sequia en los Estados Unidos, Fuerto Rico y las Islas

Virgenes de los Estados Unidos. Esta herramienta es un servicio provisto por el Centro
Jad de N

partamento de Agricultura de los

ska en alianza con el Sistema

al de Mitigacién d
al Integrado formacién sobre Sequiay el
Estados Unidos. La cién entrada en el formulario aparecera en este mapa y formara
parte del récord pliblico permanente. Tenga en cuenta gue este formulario no es parte del

nceso para solicitar a: ncia. Para enviar un reporte en esta pagina
adulto legal (por lo menos 18 aiios en la mayoria de las estados, 19 afos en Nebraska y
Alabama, o 21 afios en Missis: i}. Al enviar la informacién, usted acepta que pueda usarse
en investigaciones sobre monitoreo de sequia. ;Tiene preguntas? Favor de enviar un correo
electrénico al DIRinfo@unl.edu.

Sequias de la Univ

usted debe ser un

:Donde esta usted?*

Utilice el mapa para localizar la ubicacidn sobre la que estd informando, usando uno de tres

métados: 1) Oprima la brijula redonda para permitir acceso a su ubicacién. 2) Ingrese |a

direccign o nombre del lugar en la ventana de busqueda en el mapa. 3) Arrastre el mapa
hasta que el marcador apunte la ubicacién correcta. Use los botones de mas y menos para

acercarse o alejarse luego de haber puesto el marcader. Desplazar el cursor de lado a lade
haré que se mueva el marcador.

00924, PRI

Earthsiar Geographics Pawered by Esri

U.S. Drought Monitor
USDA Caribbean Climate Hub

L s4eEr

CARIBBEAN
.C-!‘IMATE.HUH
jAyuadanos a
monitorear las
condiciones de sequia!

:Qué tan seco o humedo esta?*

Severamente Moderadam Ligeramente Casi normal Levemente Moderadam Severamente
seco ente seco seco mojado  ente mojado  mojado

o S— Saint Thomas

Saint John

P

Saint Crolx

https://droughtimpacts.unl.edu/tools/conditionmonitoringobservations.aspx
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CARIBBEAN
CLIMATE HUB

‘ s
Virtual

B TECH TALKS

MAY-AUGUST

& '--by the Caribbean Climate Hub

ABOUT WEB TOOLS AVAILABLE FOR
DECISION MAKING IN AGRICULTURE AND FORESTRY

CLIMATE CHANGE AND EXTREME EVENTS o
REGISTER

TECH TALKS | AGENDA  cissamast

WEDNESDAY
C MAY 29th FARMING PLANNING TOOL

WEDNESDAY
JUNE 26t AGRICULTURAL STATISTICS

WEDNESDAY
DATA VIEWER
AUGUST 7“' iNEW TOOL TO BE RELEASE!

WEDNESDAY CONDITION MONITORING AND OBSERVATION
AUGUST 28%"  RcPORTS ON DROUGHT - CMOR

@ PARTICIPANTS MAY USE THEIR CELL PHONES, TABLETS, OR COMPUTERS TO COMPLETE THE WORKSHOP EXERCISE
® ORAL TRANSLATION SERVICES FROM SPANISH TO ENGLISH & AMERICAN SIGN LANGUAGE

USDA 7
===

CARIBBEAN
CLIMATE HUB

for Tropical Forestry and Agriculture

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).




Collaborative Partnership

Supported by the National Institute of Food and Agriculture

Climate-Smart Caribbean

Building Climate Literacy

Learning opportunities:

* OneUSDA workshops for farmers and forest managers.

* Climate literacy for elementary school teachers.

e 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. e :

* Climate adaptation and preparedness for farmers and forest managers. @ Very Likely

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

Five new videos

< | in Spanish and
i English. 2000+
views in the last
month.

" LA MICROFINCA
LY, - RUERTC: M.,_I]

AN




: : L)
Climate-Smart Caribbean (N

Conversations for farmers and landowners

* Climate change and indicators
* Peer learning
* Informative roundtables
* Panel discussion with
* USDA Agencies,
e Agricultural Extension
* Climate-Smart Commodities
Partners

* (Conservation Districts

https://caribbeanclimatehub.org/



Caribbean Climate Resilience Game

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.

WINROCK

INTERNATIONAL.

https://caribbeanclimatehub.org/
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Climate Kids Backpacks
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Climate Solutions
CAMBIO CLIMATICO

Fundamentos basicos
1 o5 el i a T te e it Mecesitogca sl

CAMBIO  :
CLIMATICO ©

VARIABILIDAD =
CLIMATICA

o bt el

ESTADISTICAS
AGRICOLAS

Explora la diversidad agricola de Puerto Rico

* Need for mitigation: Reduce CO, emissions and
increase carbon sequestration.
* Need for adaptation: Manage water, support
resilient crops, practices, products and markets.
* Need for learning:
o What works to reduce vulnerability?
o How to share and incentivize?

What to expect? Climate projections.
What works? Ideas and inspiration.

How to get it done? Tools and information.

Fogonal Clmats Model (CEEM)

USDA Climate Hubs UAS CARIEEERN

S U-S. DEPARTMENT OF AGRICULTURE (G INTERNATIONAL CLIMATE HUB

INSTITUTE OF THOFICAL FORESTRY




Adapting to Water Scarcity
in the Southwest

Noah Silber-Coats
USDA Southwest Climate Hub
NRCS Webinar
June 25, 2024 A

-



Projected Changes in Soil Moisture, Snow Water Equivalent, and Runoff

a) Projected change in average annual soil moisture  b)  Projected change in maximum annual c) Projected change in annual runoff
(2036-2065 relative to 1991-2020) snow water equivalent (2036-2065 relative to 1991-2020)
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* Southwest becoming hotter and drier (Image: 5t National Climate Assessment)




_ g : . Demand-Based Strategies
70 : Supply-Based Strategles
Law, Palicy, Planning, and Markets
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Figure 5. An experimental plantin
Courtesy of William P. Bemis.




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
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Irrigation Timing Tools:

Manage your Fa.rms with
Water Irrigation SO|I Enqunment
(WISE) demsmns { ‘1‘ y N

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

'\'r-\, _-.."r‘

“
° 3 DesertAgWISE combines a century of research ‘expe on desert
Dese rt AgW I S E : p p (WWW d ese rta gW 560 rg) crops, science-based intelligence, and the laie,st temgjogy o provide

a desert-specific WISE (Water Irrigation Soil Enwonment} tool to
optimize production efficiencies.

Sign Up Learn More




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.
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USDA United States Department of Agriculture
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USDA United States Department of Agriculture
=SB Southwest Climate Hub
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Climate adaptation in the Southwest region of the United States

* Human activities, through emissions of
greenhouse gases, have caused global warming, AGRICULTURAL RISK

with global surface temperature reaching 1.1°C IN A CHANGING CLIMATE
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)

A GEOGRAPHIC AND HISTORICAL VIEW OF CROP INSURANCE

cuellar 155113496 / Getty es

USDA united states Department of Agriculture @USDACIlimateHubs
=_/ Southwest Climate Hub #AdaptationinAction



1. Easy to use platform

|
L] L ] —
AgRisk Viewer = o Viewing
JSPASOUTHINEST CHMATE S Risk Management Agency Payments
e . .
M@unw CANADA MORE . . o @ U

METRIC Payment indemnity (US$)

@ DATES 1989-2022

STATE

* climatehubs.usda.gov

* RMA historical cause
of loss dataset

COMMODITY All commodities

CAUSE OF LOSS Multiple causes * Summa ry Of b usiness
MAP SETTINGS 6 classes, fixed interval re po rts
s
MEXICO . 1,000,000-10,000,000
CLEA 100,000-1,000,000
Q - 74-100,000

USDA United States Department of Agriculture : .
:7——- Southwest Climate Hub 9 U_SDA United States Department of Agriculture

—ml Risk Management Agency
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2. Analyze crop insurance trends over time and space by cause of

loss and commodity

1989-2022 totals by cause of loss i
(X 1 ,000,000,000) Risk MonqgeNni\gn\:Izgg:'n%y Payments

0 20 40 60
| | | | |

Drought

Excess moisture/precip/rain
Hail

Heat

Decline in price

Freeze
Wind/excess wind
Cold wet weather
Flood

Other

[_LbDA United States Department of Agriculture
—/ Southwest Climate Hub
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2. Analyze crop insurance trends over time and space by cause of

loss and commodity

-
{

o - 1989-2022 totals by commodity

‘ (x 1,000,000)
STATE = 0 50 100 150
| | | I |

Wheat
Cotton
Pecans

Grain sorghum

Corn
Barley
Sunflowers
Oats
Soybeans
Other

@USDACIlimateHubs
#AdaptationinAction

[_LSDA United States Department of Agriculture
—/ Southwest Climate Hub



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

1989-2022 totals by cause of loss
(x 1,000,000)

0 20
| |

Drought

Heat

Hail

Wind/excess wind

Freeze

Excess moisture/precip/rain
Decline in price

Cold wet weather

Flood

Other

USDA United States Department of Agriculture

=_/ Southwest Climate Hub

- Now Viewing
Risk Management Agency Payments

Roosevelt County, NM: 84,063,822.89

ne

1989-2022 totals by commodity
(x 1,000,000)

Wheat

Grain sorghum
Cotton

Corn

Barley
Oats
Pecans
Soybeans
Sunflowers
Other

lrt points or bar chart bars or labels to narrow data

mnitybé commodity
[

ompound extremes ( Lesk et al.

:ommodi?so 2 2 1989-2022 totals by commodity
) 0 10 20 30

(x 1,000,000)
* Effects on yields ofSMaeat and
specific mitigationgStrategies
(Qrtiz et al. 2008}

act on yield and water
consumption of cotton (Jans et al.

—-2021)

@USDACIlimateHubs
#AdaptationinAction



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

AgRisk Viewer =

USDA SOUTHWEST CLIMATE HUB

Dorfia Ana County, NM

lJ§DA United States Department of Agriculture
—/ Southwest Climate Hub

1989-2022 totals by commodity
(x 1,000,000)

0 10 20 30
| | ] ] |

pecans |
Cotton

Corn
Wheat
Barley

Grain sorghum
Oats
Soybeans
Sunflowers
Other

@USDACIlimateHubs
#AdaptationinAction

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

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



Thank you!

Questions:
Guillermo Alvarez Ph.D.
guillermo.alvarezl@montana.edu

Agricultural Risk in a Changing
Environment (AgRisk Viewer):

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

cuellar 155113496 / Getty Images

[_LSDA United Statgs Department of Agriculture USDA United States Department of Agriculture MONTANA @USDACIimateHubs
i Southwest Climate Hub

~——amm Risk Management Agency ST O #AdaptationinAction



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

USDA Natural Resources Conservation Service

sl VS DEPARTMENT OF AGRICULTURE

Thank you!
Questions?

Emile Elias William Gould
Director, USDA Southwest Climate Hub Director, USDA Caribbean Climate Hub
emile.elias@usda.gov willlam.a.gould@usda.gov
Guillermo Alvarez Noah Silber-Coats
USDA Southwest Climate Hub USDA Southwest Climate Hub
guillermo.alvarezl@montana.edu noahsc@nmsu.edu

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

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