New Products for Reducing Southeast
Forest Disturbance Risk and
Recovery Time

Steven McNulty and Michael Gavazzi
USDA Southeast Climate Hub
Research Triangle Park, NC

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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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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Billion-dollar weather and climate disasters frequency mapping: 1980-2019
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*248 weather and climate disasters reached or exceeded $1 billion during this period (CPl-adjusted); cost > $1.75 trillion in damages
Please note that the map reflects a summation of billion-dollar events for each state affected (i.e., it does not mean that each state shown suffered at least

$1 billion in losses for each event)
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On more point

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

~ Mark Twain

AZQUOTES
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Weather
A Brutal Heat Wave Is About to Scorch Many Parts
of the Country for Weeks

Areas in the South may hit up to 120 degrees this weekend.

4 Y
Lha By Kerin Miller Jul 10,2020
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U.S. Drought Monitor

CONUS
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September 7, 2010
(Released Thursday, Sep. 9, 2010)
Valid 7 am. EST
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hitp:droughtmonitor.unl.edu/
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U.S. Drought Monitor

CONUS

September 6, 2011
(Released Thursday. Sep. 8, 2011)
Valid 7 am. EST
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U.S. Drought Monitor September 4, 2012
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Valid 8 a.m. EDT

U.S. Drought Monitor P ek e
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U.S. Drought Monitor i st i 5

t Valid 8 a.m. EDT

)
Drought Impact Types:
~ Delineates dominant impacts
$ = Short-Term, typically less than
6 months (e.g. agriculture, grassiands)
L = Long-Term, typically greater than
6 months (e.g. hydrology. ecology)
Intensity:
[C] None
[] DO Abnormally Dry

[] D1 Moderate Drought
I D2 Severe Drought

Il D3 Extreme Drought
Il 04 Exceptional Drought

Richard Heim

NOEINOAA The Drought Monitor focuses on broad-scale conditions.
=) Loca! conditions may vary. For more information on the
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Earlier vegetation greening under climate change raises evapotranspiration and thus lowers
spring soil moisture, yet the extent and magnitude of this water deficit persistence into the

following summer remain elusive. We provide observational evidence that increased foliage STAY COMNECTED TO SRNCE ADYANCES
cover over the Northern Hemisphere, during 1982-2011, triggers an additional soil moisture * Facebook
+ Twitter

deficit that is further carried over into summer. Climate model simulations independently
support this and attribute the driving process to be larger increases in evapotranspiration
than in precipitation. This extra soil drying is projected to amplify the frequency and
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Tree Response to Drought

It depends...

20




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

21

Increasing impact on Productivity

Slope Position Matters
RIDGE TOP

MID-SLOPE

BOTTOM SLO FLOODED




Reduction in productivity followed by forest recovery

* Wait it out
* Pre-drought thinning
* Pre-drought controlled burn

23

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

24




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 Info Management 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: translating science into management responses. Gen. Tech. Rep.
WO-98. Washington, DC: U.S. Department of Agriculture Forest Service, Washington Office. 227 p.
https://doi.org/10.2737/WO-GTR-98
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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 Nino and La Nina

El Nifio is associated with

El Nifio / La Nina unusually warm water in the

- 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‘W

NOAA/ESRL/Physical Science Division — University of Colorado at Boulder/CIRES
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El Nino and La Nina
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El Nifo and La Nina

Precipitation
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Abstract

ract «Introduction - Changes in the mean state - ENSO asymmetry and extremes - Projected changes

in extreme ENSO events « ENSO teleconnection under greenhouse warming - Summary, uncertainties

and future research « es « Acki ['l «Author information

The El Nifio/Southern Osciliation (ENSO) is the dominant climate phenomenon affecting extreme
weather conditions worldwide. Its response to greenhouse warming has challenged scientists for
decades, despite model agreement on projected changes in mean state. Recent studies have
provided new insights into the elusive links between changes in ENSO and in the mean state of the
Pacific climate. The projected slow-down In Walker circulation is expected to weaken equatorial
Pacific Ocean currents, boosting the occurrences of eastward-propagating warm surface
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How weather becomes climate change

A

w
© &
2 S Climate
Climate Change
Trend
N
iS)
C
(0]
|
>
N\
0\6\0 Climate
@ Change
g Weather Variability

>
Shift from historic variability

32




©@W Weather Cimate Storm Tracker Video

Cities in the New England are also under a heat advisory including Boston and Providence where

a heat index of up to 96 degrees is anticipated.

. -
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RECORDS = &

~r>

Heat records possible Sunday and Monday
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Arctic heat wave "essentially impossible”
without human-caused climate change,
study finds

BY JEFF BERARDELLI

7/29/20
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Impact of climate change on extreme events
Increase in mean and variance
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Temperature change, 1895-2018

4 05 0 05 1 15 2 25 30C

Source: Fourth National Climate Assessment 2018
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TE(‘H TIMES PERSONALTECH BIZTECH FUTURETECH SCIENCE LIFE T-LOUNGE

NASA , NOAA , Global Warming , Arctic sea ice

Getting Hotter And Hotter: January 2016 Is
Hottest Month On Record

By Ted Ranosa, Tech Times jar

20 \M
EEIESOEEd

It seems that there just isn't going to be any let up to the heat
people have been facing for the past few months.

NASA and the National Oceanic and Atmospheric Administration
have just declared January of this year as the warmest month ever
to be recorded. This means the Earth has been plagued with
record-breaking heat for the ninth straight month now.

According to the space agency, January 2016 clocked in
temperatures that reached 2.03 degrees Fahrenheit above normal
levels, which is considered to be the highest margin of any
recorded month.

The abnormally high heat has also caused sea ice in the Arctic to
reach its lowest point even though January is known to be a month

month on record.
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The Washington Post

February was Earth’s warmest month in the
satellite record

A = ™39 [J] SaveforlLater $= Reading List

Most Read

By Jason Samenow =

41 There's a moving story
behind this powerful photo
of Biden and a sexual

40 assault survivor at the
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1.6 2 Wedeclare winter over and
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16 homeless can be hidden
amid the million-dollar

[ homes

-3.2

-4.0 4 Harvard researchers
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Temperature departure from normal over Earth in February 2016. (Roy Spencer, University of faahEiar e
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July Was the Hottest Month Ever Recorded

Land & Ocean Temperature Percentiles Jul 2019
NOAA's National Centers for Environmental Information
Data Source: NOAAGIobalTemp v5.0.0-20190808

Record Much Cooler than Near Warmer than Much Record
Coldest Coolerthan  Average Average Average  Warmerthan  Warmest
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@ EYE ON THE STORM

May 2020: Earth's warmest May on record

>cord

2020 has a 49% chance of tJn;L,,u'r:mg the warmest yearonr

By Jelf Masters, Ph.D, | Friday, June 12, 2020
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USA CORONAVIRUS NUMBERS CORONAVIRUS AND FLYING CORONAVIRUS + VITAMIN D
TODAY

Track your state How to fly safely ﬂ Can Vitamin D help?

Sports Entertainment Money Travel Opinion

2020 expected to be Earth's warmest
year on record, scientists say

Doyle Rice USA TODAY
Published 12:54 p.m. ET Apr. 16, 2020 | Updated 2:47 p.m. ET Apr. 16, 2020
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Wild fires

43

United States Total Acreage Burned by Wildfires

1926 - 2019 year-to-date

60,000,000

40,000,000

20,000,000

pauing abeany

6102
9102
€102
ooz
2002
002
1002
8661
G661
2661
6861
9861
€861
0861
1161
vi61
161
8961
5961
2961
6561
9561
€561
0S61
Lv61
¥o6l
L6l
8€61
GE6L
Z€61
6261
9Z61

Graph by @ChrisMartzWX (Data source: NIFC)

7/29/20

44



Fire Suppression Cost and Acres Lost to Fire
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e Fire Suppression Cost
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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

Number of Counties in SPB Qutbreak

= SPB Outbreak Counties

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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2020 Southern Pine Beetle County-level Predicted Distribution

-~

High (wide spread and high density outbreak areas)
Moderate (wide spread and moderate density outbreak areas with some isolated high density outbreak areas)
} €nhanced (wide spread Jow density with some isolated moderate density cutbreak areas)
[} 51ginal tisolated patches. low density)
==t £ present. low densi
Low (if present, very low density)
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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
mare auicklv than slower arowina trees
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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%
55
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MORE EXTREME RAIN

EXTREMES IN 1-DAY PRECIPTATION
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Storm Surge (feet)

20-24
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6 Hurricane Preparation and Recovery
in the Southeastern United States

Pine Forest Landowners Guide

61
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% et 2004 Gt of Mg

Coastal Soil Salinization
and Adaptation Guide for
Producers in the Southeast
United States
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How will this
affect your
nursery
operation?

63

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 cli
Different plant hardiness zones
Require less chilling hours

Photo: Confederated Tribes of the Umatilla Indian 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

65

Climate change impacts on nurseries

Identify drought tolerant species
Identify species adapted to a warmer climate

Different plant hardiness zones = _

Require less chilling hours

Photo: Confederated Tribes of the Umatilla Indian Reservation
Tribal Native Plant Nursery
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Seedlot Selection Tool

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

* GIS (geographic information system) tool

* Designed to help 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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Global Average Temperature 1850 - 2019

Land data prepared by Berkeley Earth and combined

with ocean data adapted from the UK Hadley Centre

Global temperature anomalies relative to 1951-1980 average
Vertical lines indicate 95% confidence intervals
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https://seedlotselectiontool.org/sst/

= Forest Service

USDA United States Depariment of Agriculture

You are here: NRS Home / Tools & Applications / Climate Change Atlas / Tree Atlas

Climate Change Tree Atlas (A spatial Databa

Anantha M Prasad, Louis R Iverson, Steve Matthews, tt Peters

Atlas Background What's New Gitations

se of 134 Tree Species of the Eastern USA)

FAQ Help Other Links (DropDownMenu)

able of 134 Tree Species: Model Reliability: @ High () Medium ) Low
(Click Table-Header-Link to Sort by that Column - Ascending/Descending)
Reliability Spp. # Common Name Scientific Name 134 Species Combined/Compared
(€] 951 American basswood Tilia americana
. 531 American beech Fagus grandifolia New Atlas Available
©) 421 [Amenican chestatnt Costapes dentata A new. updated version of the Climate
@ 972 American elm Ulmus americana Change Tree Atlas 1s available.
591 American holly Ilex opaca
)
® 391  American hornb Carpinus carolinic i
O 935 American mountain-ash Sorbus americana Com%nid tSpe 3
utputs
° 43  Atlantic white-cedar Chamaecyparis thyoides p
(=] 808 Durand oak Quercus durandii
® 356 Serviceberry Amelanchier spp.
O 311  Florid; 1 Acer barbatui Summary 8
a maple cer barbatum ¢
v Predictors
° 571 Kentucky coffeetree Gymnocladus dioicus
° 828 Nuttall oak Quercus nuttallii
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United States Department of Agriculture Forest Service
Agriculture Handbook 654  (1990)

Silvics of North America

Volume 1 — Conifers Volume 2 - Hardwoods

GV A L LR

http://www. na. fs. fcd us/spfo/pubs/sﬂwcs manual/table of contems htm
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Pinus ponderosa Dougl. ex Laws.

Ponderosa Pine

Pinaceac - Pine family
William W. Oliver and Russell A. Ryker

Ponderasa pine (Pinus ponderosa), lso called western yellow
pine, is one of the most widely distributed pincs in western North
Amgrica. A major source of timber, ponderosa pine forests are
also important as wildlife habitat, for recreational use, and for
esthetic values. Within its extensive range, two vaneties of uu.-
species currently are Pinus p

(Pacific ponderosa pine) (typical) and var. uopulomm (Rm.ly
Mountain ponderasa pine) (10). Arizona pine (. arizonica),

fied as a varicty of pondk pine (12,36,51), is
presently recognized as a separate species (45),
Habitat
Native Range

The range of ponderosa pine extends from southern Canada into
Mexico, and from the Plains States of Nebraska and Oklahoma to
the Pacific Coast.

Pacific ponderosa pine (var. ponderosa) ranges from latitude 32°
N. i the Fraser River drminage of southern British Columbia,
south through the mountains of Washington, Oregon, and
Califonia, 1o latitude 33° N, ncar San Dicgo. In the northeast pan
of its range it extends cast of the Continental Divide to longitude
110° W. in Montana, and south to the Snake River Plain, in Idabo
(151)

Rocky M. pine (var, scopul extends cast
of the C m\umnul Divide from latitude 48° N. in north-central
Montana, southcasterly into North and South Dakota, castern
Wvomine. and as far east as north-central Nebraska. Within this
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V 2 Chapter
Introduction Form at

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

Current distribu

Predicted
2050
distribution
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SCIENCE AT YOUR FINGERTIPS

USDA Southeast Climate Hub, and
USDA @ US. FOREST SERVICE Eastern and Western Forest Threat
oS

Caningforthe land and Serving thepecple (M=% \ Assessment Centers in Partnership

Transfer Awar

United States Department of Agriculture o with the National Forest System

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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— PALOUSE, WASHINGTON
FRIDAY, OCTOBER 4TH, 1963

FEDERATED WOMEN’S
CLUBS TO CONVENE
The Northeastern District Fed-|
'eration of Women’s Clubs will
| hold the 93rd semi-annual conven-

cosystem stress are not new issues

———

\

and the closing time will be at
3:00 p.m. Clubs will answer roll
call with three minute reports on
[TPTO CCIS Dlanned 10T conservation, |
The noon luncheon will be held
in ‘the Congregational church.
W. H. Ibenthal, forest supervisor
of Colville National Forest, will

{ tion in Colville on Saturday, Oct
1 12 with the theme: “Conservation
l For a Better Tomorrow.” A cof
fee hour will begin at 8:45 a.m

be the featured speaker and show
a film on “The Impact of Na-

of Rosalia.

port, district preside

Mrs. Albert Zellm

First vice pre

P N

tional Forests on Living Condi- |[side.
[ tions in N. E. Washington.” IW. A. Lund, Spokar
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