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To Address the issue of disaster impacts on working
land sustainability, USDA Secretary of Agriculture
Vilsack established a series of climate hubs in 2014 with
the following mission:

To develop and deliver science-based, region-
specific information and technologies for
agricultural and natural resource managers that
enable climate-smart decision-making and
provide assistance to enable land managers to
implement those decisions.
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Southeast Climate Hub Mission

Increase resilience of working lands to climate variability
and change through adaptive management

Developing Land Manager Tools

SERCH is working with federal, state and private
organizations to develop practical tools that land
managers can use to increase their resilience to
climate variability and change.

Examples include:
* AgroClimate
* SERCH LIGHTS
* Tool Shed
* Instructional webinars, workshops, guides, etc.

Three Important Points

Disturbance is part of the natural ecosystem and
it always will be.

Many types of disturbance have increased over
the past century.

Almost all types disturbance as expected
increase moving forward.
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Disturbance Patterns

If you are planting or managing stand with a 30+
year rotation, you better consider both short-term
disturbances and long-term trends
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Drought
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On more point

Climate is what we expect,
weather is what we get.

~ Mark Twain
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Weather
A Brutal Heat Wave Is About to Scorch Many Parts
of the Country for Weeks
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Summer soil drying exacerbated by earlier spring
greening of northern vegetation
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STAY CONNECTED TO SOENCE ADVANCES

Tree Response to Drought

It depends...
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Four Potential outcomes of Drought

1. Reduction in productivity followed by forest recovery

2. Reduction in productivity and no recovery (tree mortality)
3. No significant change in productivity

4. Increased productivity
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Slope Position Matters
RIDGE TOP
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Increasing impact on Productivity
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Reduction in productivity followed by forest recovery

* Waitit out
¢ Pre-drought thinning

* Pre-drought controlled burn
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Reduction in productivity and no recovery
(tree mortality)

* Wait it out (natural regeneration)
* Pre-drought thinning

* Pre-drought controlled burn

* Selected species shift

¢ Harvest or not
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Drought Tolerant Southeast Tree
species

Carya illinoensis (pecan)

Catalpa speciosa (catalpa)

Cedrus spp. (cedar)

Celtis spp.(hackberry)

Fraxinus pennsylvanica (green ash)

Fraxinus velutina (velvet ash)

Gleditsia triacanthos (honeylocust)

Gymnocladus dioicus (Kentucky coffeetree)
Juniperus spp.(junipers): J. virginiana in particular.
Magnolia grandiflora (southern magnolia)

Nyssa spp. (gums)

Pinus spp. (pines): P. palustris (longleaf), P. virginiana (scrub).
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Effects of Drought on Forests and
Rangelands in the United States:
Translating Science Inle Managemes! Responses

Vose, James M.; Peterson, David L.; Luce, Charles H.; Patel-Weynand, Toral., eds. 2019. Effects of drought on
forests and rangelands in the United States: ing science into Gen. Tech. Rep.
WO-98. Washington, DC: U.S. Department of Forest Service, Office. 227 p.
https://doi.org/10.2737/WO-GTR-98
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Managing Effects of Drought
in the Southeast United States

McNulty, Steven; Baca, Aurelia; Bowker, Michael; Brantley, Steven; Dreaden, Tyler: Golladay, Steven W.; Holmes, Tom; James,
Natasha; Liu, Shan; Lucardi, Rima; Mayfeld, Albert; Sun, Ge; Treasure, Emrys; Conner, L. Mike; Smith, Lora L.; Vose, James M.
2019. Managing Effects of Drought in the Southeast United States. In: Vose, James M.; Peterson, David L.; Luce, Charles H.; Patel-
Weynand, Toral, eds. Effects of drought on forests and rangelands in the United States: translating science into management
responses. Gen. Tech. Rep. WO-98. Washington, DC: U.S. Department of Agriculture, Forest Service, Washington Office. 191-220.
Chapter 9.
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El Nifio and La Nifia

El Nifio is associated with
El Nifio / La Nifa unusually warm water in the

P eastern Pacific Ocean, usually

- observed near Christmas (so

associated with the coming of
“The Child”). La Nifia is the
opposite phase of El Nifio, with
unusually cool water in the
eastern Pacific Ocean.

MULTIVARIATE ENSO INDEX

lx,.'& ‘_‘l'lnu 'IHM,A L"J“ I TJA‘l “l |y

SO T Tyt S 3 of Catrats ot Busibes OIS

Standardized Departure §

1950 1965 1980 1985 1970 1975 1980 1985 1000 1996 2000 2006 2019 2015,

@ O o

28

El Nifio and La Nifa

Temperature

El Nifio
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El Nifio and La Nifa

Precipitation

El Nifio La Nifia
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NATURE CLIMATE CHANGE | REVIEW )

ENSO and greenhouse warming
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How weather becomes climate change
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Arctic heat wave "essentially impossible”
without human-caused climate change,
study finds

0¥ JEFF BERARDELLI
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Impact of climate change on extreme events
Increase in mean and variance
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Tomperature change, 18952018
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Source: Fourth National Climate Assessment 2018
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Getting Hotter And Hotter: January 2016 Is
Hottest Month On Record

Tod Rancsa
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February was Earth’s warmest month in the
satellite record
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July Was the Hottest Month Ever Recorded
on Earth
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© £YE ON THE STORM

May 2020: Earth's warmest May on record

2020 has a 49
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Track your state How to fly safely ¥4 Can Vitamin D help?
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2020 expected to be Earth's warmest
year on record, scientists say

Doyle Rice USA TODAY
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Wild fires
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United States Total Acreage Burned by Wildfires
1926 - 2019 year-to-date
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It's hot in California

Average temperature in California from January through
October of each year, 1895-2018
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Forest Insect Outbreaks:
Southern Pine Beetle

49
Asaro, C., Nowak, J.T., & Elledge, A. (2017). Why have
southern pine beetle outbreaks declined in the
southeastern U.S. with the expansion of intensive pine
silviculture? A brief review of hypotheses.
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Our ability to predict the future. In this case with beetles
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2020 Southern Pine Beetle County-level Predicted Distribution
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MITIGATION
1. Seek, Find and Destroy
- Develop accurate outbreak models to predict areas with the highest
risk and focus monitoring in those places

- When found, quickly cut all infected timber and a buffer around the
outbreak

- Also monitor moderate outbreak areas with some traps, and keep
the communication network open to learn about possible
unexpected outbreak areas from foresters and landowners.
2. Reduce Risk
- based on model parameters correlated with SPB outbreak, there are
four risk factors
- Previous years SPB locations (the largest factor): If you saw the
beetles in a stand last year
chances are very good that they will be there this year unless treated.

- Climate: can not control drought or elevated air temperatures which
are the primary factors

- Growth: Faster growing trees are more at risk during a drought
because they can dry out the stem

ialdo il L i
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Impacts of Climate
Variability

LOW MARGINAL ENHANCED MODERATE HIGH
Temperature Increase (2 degrees C) ~ 0.4%  -9.3%  -5.6%  16.7%  0.0%

Precipitation Decrease (20% less) -1.5% 30.2% 27.8% 0.0% 3.6%
Both Changes -1.4% 27.9% 22.2% 16.7% 0.0%
7129120
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MORE EXTREME RAIN

EXTREMES N 1-DAY PRECIPTATION
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Change in Very Heavy Precipitation
1895 - 2016

Source: Karl et al 2017
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Hurricane Preparation and Recovery
D in the Southeastern United States

Pine Forest Landowners Guide
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Coastal Soil Salinization
and Adaptation Guide for
Producers in the Southeast
United States
62
How will this
affect your
nursery
operation?
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Climate change impacts on nurseries

Warmer temperatures & longer periods without rain
Increase shading or move outdoor production
to greenhouses/controlled environments

Water stress so will need to irrigate more &
more efficient irrigation systems

Identify drought tolerant species

Identify species adapted to a warmer climate.. 1
Different plant hardiness zones o3
Require less chilling hours

Photos: Confederated Tribes of the UmatilaIndian Reservation
“Tribal Native Plant Nursery
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Climate change impacts on nurseries
More intense periods of rain / saturated soils
May need to protect hoop houses
May need to protect plants
Enhance drainage
New / Increase in pest and disease pressure
Modify integrated pest management practices
Identify resistant species
Sea level rise
Monitor salinity of irrigation water
Move operations upland
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Climate change impacts on nurseries

Identify drought tolerant species

Identify species adapted to a warmer climate
Different plant hardiness zones »
Require less chilling hours

Photos Confederated Tribes of the UmatilaIndian Reservation
Tribal Native Plant Nursery
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Seedlot Selection Tool

* Online https://seedlotselectiontool.org/sst/

* GIS (geographic information system) tool

* Designed to hEIE forest managers match seedlots with planting sites
based on climatic information.

— To use along with your expertise and ecological knowledge

« Climates of the planting sites can be chosen to represent current
climates, or future climates based on selected climate change
scenarios.
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United States Department of Agriculture Forest Service
Agriculture Handbook 654 (1990)

Silvics of North America

Volume | - Conifers Volume 2 - Hardwoods
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V 2 Chapter
Introduction Format

Habitat

« Native range (w/map)

« Climate

« Soils and topography

« Associated forest cover (by area)
— Tree
— Understory

Life History

« Reproduction and growth
— Flowering and fruiting
— Seed production and dissemination
— Seedling development
— Vegetative reproduction
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Black Spruce

1965 and 1990 versions 2019

Current distribu

Predicted
2050

distribution
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SCIENCE AT YOUR FINGERTIPS

N USDA Southeast Climate Hub, and
USDA m LS FORESTIEERVICE Eastern and Western Forest Threat
=]

Caring for the land and Serving the people

Centers in Par hip
with the National Forest System

United States Department of Agriculture




Introductions and Overview

The Template for Assessing Climate Change Impacts and Management Options
(TACCIMO) delivers access to the most current climate change science, including
dynamically linked peer-reviewed publication findings describing effects and
management options that provide insight into climate influences on natural

resources.
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Who is using TACCIMO?

* NEPA Analysis and Responding to Public Comments
— NEPA coordinators develop effects analysis and respond to public
comments regarding climate change and carbon sequestration.
* Climate Change Vulnerability Assessments
— Has provided the scientific basis for a variety of vulnerability
assessments.
« State and Private-Level Forest Management
— Regional and state groups have used TACCIMO to craft climate change
materials for extensions professionals and private landowners.
* Everyday Use
— Every day climate change needs by federal, state, and private natural
resource professionals, and provides a valuable teaching aid for
climate change education.
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Conservation and ecosystem stress are not new issues
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