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Topics/Agenda

* A brief Background of USDA Climate Hubs

* Partners, Executive Committee and Steering Committee
* More on the Midwest Climate Hub

e Various ag-climate impacts
* Diseases
 Weeds
* |[nsects
* Soils

* For More Information

 Website
e Contact Info
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Intro to Climate Hub Work

*delivering relevant information*

Assessments and Syntheses I

*enabling climate-informed decisions*

Outreach and Education I

*facilitating engagement, discovery and exchange*

Technical Support I
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Partners

Steering Committee
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Here in the Midwest...

- Our Goal
To provide information to help

/ producers cope with climate

change through linkages of
research, education and
partnerships in a region that

represents one of the most

intense areas of agricultural

production in the world.

USDA Midwest Climate Hub
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MCH Thematic Areas

Assessments and Syntheses
*delivering relevant information*

USDA Midwest Climate Hub
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MCH Thematic Areas
Outreach and Education
*enabling climate-informed decisions*

MAC-T
Midwest Agriculture and Climate
Team




How are changes impacting your plants?

CROP-CLIMATE ISSUES



Climate-Impacted Issues for Agriculture

USDA Midwest Climate Hub
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Temperature Change

* Warming

* Winter

* Nights
e Added human stress
e Push GDD

accumulation/phenological state
* Does help increase frost free season
period

USDA Midwest Climate Hub
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Issues from Precipication Changes

* Flooding/inundation (extended periods)
* Increasing precip intensity (especially off-season)
* More soil/nutrient loss potential

* Soil loss
 Reducing tillage
* Cover crops

* Splash potential

* Drought? —yes

* Location specific

USDA Midwest Climate Hub
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B i Otic I m pa CtS Cheatgrass fire hazard?

* Changing habitats

* Enhanced CO, fertilization
. . . C:N ratio + lodging?
Weeds, vines, invasive plants

Insects
Pathogens
Animals

Herbicide effectiveness??

Nutrient poor forage?



Issues with Insects

1)Expanding geographic ranges
northward

2) Reducing winter die offs
3)Earlier spring emergence

4) Increased generations per year

* Invasive insects are of particular concern since they
often limited more by climate in their non-native
USDA Midwest Climate Hub ranges (no natural enemies and abundant food)

S U-S. DEPARTMENT OF AGRICULTURE
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Issues with Weeds

 Weeds often more
competitive than crops

* CO, fertilization
* Many crop CO, changes

* |ncreased cost of
production

* |ncreased management

More potential crop
loss

* More use of chemicals

— Also resistance issues

USDA Midwest Climate Hub Ziska et al. 1999. Weed Science. 47:608-615,
S U-S. DEPARTMENT OF AGRICULTURE inter alia



Issues with Diseases

* Changing disease conditions
 Wetter — more likely disease
* Increased precipitation

* More splash from ground

Anthracnose

* Wetter plants more
frequently

USDA Midwest Climate Hub https://ohioline.osu.edu/factsheet/plpath-fru-27
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Issues with Diseases

* Higher humidity
* More moisture in air
* Changing day-night temps.

* Longer possible dew
periods

USDA Midwest Climate Hub https://www.ncdc.noaa.gov/cag

S U-S. DEPARTMENT OF AGRICULTURE



Other Issues

* Annual versus perennial crops (time frames)
* Changing springs impacts perennials
* Winter injury

— Cold extremes happen (less frequency)

— Variability

USDA Midwest Climate Hub

S U-S. DEPARTMENT OF AGRICULTURE



Other Issues (spring)

 Warming nights and winters — shorter frost-free
season. But highly variable

 Warming winters reduces chilling hours for tree
fruits

e Early dormancy break

* Freeze issues
— 2007, 2012, 2017, etc.

 Solutions?

USDA Midwest Climate Hub
S U-S. DEPARTMENT OF AGRICULTURE http://nca2014.g|0ba|change.gov/



What are your needs/Can we work together?

DECISION-MAKING/TOOLS



Needs for Decision-Making

* Data — monitoring
e Current conditions

* Where are crops in phenology?
* What issues are they having?
* QOutlooks —what is going to happen?

e Decisions that need to be made and how to
make them?

 Are there tools to help in the decisions?

USDA Midwest Climate Hub

S U-S. DEPARTMENT OF AGRICULTURE



Needs for Decision-Making

* Ability to make decisions — other influences.

* Willingness to change actions based on
tools/data available

* Access to information about decision-making
* Trusting data/information

USDA Midwest Climate Hub

S U-S. DEPARTMENT OF AGRICULTURE



Corn Growing Degree Days

This tool puts current conditions into a 30-year historical perspective
and offers trend projections through the end of the calendar year.
Growing Degree Day (GDD) projections, combined with analysis of
historical analog data, can help you make decisions about:

» Climate Risks — Identify the likelihood of reaching maturity before
frosts/freezes.

» Activity Planning — Consider corn hybrid estimated physiological
maturity requirements, along with GDD projections when making
seed purchasing and other growing season decisions.

» Marketing — Look at historical and projected GDD when
considering forward pricing and crop insurance purchases.

USDA Midwest Climate Hub

S U-S. DEPARTMENT OF AGRICULTURE



GDD Graph

USDA Midwest Climate Hub
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Real data around you

MONITORING/DRIFT



Inversions and Drift

* Developing regional
inversion potential for
drift issues

e Missouri first

e Six additional states and
Dakotas now adding

 Measuring low level
inversion potential and
timing



Inversions and Drift

* Developing regional
inversion potential for
drift issues

e Missouri first

e Six additional states and
Dakotas now adding

 Measuring low level
inversion potential and
timing



Surface Temperature Inversion Project e o

e 7,10 ft AGL;
Mesonet 2015*

temp, rh and

wind locations
|t :.E% 2017 O
—1® locations
‘ /4

2018 ©

Thermal profile to locations
monitor for . evel
. Z,,5.5 ft AGL level;
ground.rlg spray temp and rh
applicators

G 7., 1.5 ft AGL;

temp and rh

Inversion Criteria
e Z<Z,andZ,<Z,
e Temperatures remained inverted = 1-hr
e >1.2°C temp difference occurred at some point
during the inversion event between 10’ and 1.5’




Downward amow -- Inversion potential
Upward arrow -- Little to no inversion potential

Kentucky Mesonet

€< 10’

<«

<€<—1.5

June 17, 2018

Air Temperature Inversion (* F) at 10:30 AM

Top temp
from ground. Bottom
temperature measured 15
from ground. Data updated
every 5 minutes

©2018 lllinois State Water Survey

Downward arrow -- Inversion potential
Upward arrow - Little to no inversion potential

Temperature Inversion Potential:
Real-time temperature at 10 ft and 1.5 ft

*Inversion potential

TLittIe to no inversion potential

™ Update data automatically

-Same Sensors
-Same Components
-Same Heights
-Same Programming




https://www.drought.gov/drought/dews/mid
west/reports-assessments-and-outlooks

Midwest and Great
Plains Climate-
Drought Outlook
15 September 2016

Dr. Dennis Todey

Director — USDA Midwest
Climate Hub

Nat’l Lab. for Ag. and Env.
Ames, |A
dennis.todey@ars.usda.gov
515-294-2013

Virga near Huron SD — Author Photo



http://www.hprcc.unl.edu/rccs.php

USDA Midwest Climate Hub
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Resources: Web Site

www.climatehubs.usda.

Search for tools,
research and events
by Region, Topic,
type of crop, or
climate Impact.

ov/hubs/midwest


https://www.climatehubs.usda.gov/hubs/midwest

Resources: Operational Products

Midwest Ag-Focus
Climate outlook

https://www.climatehubs.usda.gov/hubs/
midwest/climate-outlooks

USDA Midwest Climate Hub
g U-S. DEPARTMENT OF AGRICULTURE
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For More Information

To our Newsletter,
Resources,
Publications and
One-Pagers

://www.climatehubs.usda.gov/hubs/midwest

USDA Midwest Climate Hub
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https://www.climatehubs.usda.gov/hubs/midwest

For More Information

To our Newsletter,
Resources,
Publications and
One-Pagers

USDA Midwest Climate Hub

S U-S. DEPARTMENT OF AGRICULTURE




For More Information

Midwest Climate Hub

@USDAClimateHubs
@dennistodey

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

s/midwest

USDA Midwest Climate Hub
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National Laboratory for Agriculture and the Environment
Attn: Midwest Climate Hub
1015 N University Blvd
Ames, lowa 50011-3611

Dennis Todey, Director
515-294-2013
Dennis.todey@usda.gov

Charlene Felkley, Coordinator
515-294-0136
Charlene.felkley@usda.gov

Erica Kistner, Fellow
515-294-9602
Erica.kistnerthomas@usda.gov
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