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Risk Map: Percent Total Basal Area Loss by Watershed through 2027

Source: 2013-2027 National Insect and Disease Forest Risk Assessment




QOak Decline

In the Eastern United States



http://www.google.com/url?sa=i&rct=j&q=oak+decline&source=images&cd=&cad=rja&docid=euExTVamIBg8EM&tbnid=_pGE6inuMjBgpM:&ved=0CAUQjRw&url=http://www.agriculturedefensecoalition.org/?q%3Ddead-and-dying-trees&ei=ZDkZUZmXK8fxqAGTo4CICQ&bvm=bv.42080656,d.aWc&psig=AFQjCNGq2jyjsgRPNu_tu_sYghhHhc1GBg&ust=1360693936953086

Oak Decline

In the Eastern United States

sk
Tota! Ba‘;snl Area —

O
*

T'otal basal area of oak in the eastern U.S.
USES Individual Tree Species Parameter Maps, NIDRM 2012
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Historic disturbance regimes, chestnut blight, logging, and fire

suppression have resulted 1n physiologicaﬂy mature oak dominated
forests in the eastern U.S.

From: SSW. Oak et al. 2016. Oak Decline in Central Hardwood Forests: Frequency, Spatial Extent, and Scale
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From: Manion, P.D. 1991. Tree Disease Concepts
& W.A. Sinclair. 1995. Comparisons of recent declines of white ash, oaks, and
sugar maple in northeastern woodlands
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Predisposing Factors

v Soil Depth

v Soil Texture

« Nutrient Deficiency
v Slope

v Aspect

v Physiological Age

v Stocking Levels

v Competition
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Inciting Factors

v Drought

v Defoliation

v Late Spring Frosts
v Flooding

v Fire

v Construction Injury
v Wind
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Generally infested area
Transition area
Uninfested area
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Chris Asaro, Oak Mortality, Poor Mountain, Roanoke Co., 2009
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Contributing Factors

v Armillaria Root Disease

v Hypoxylon Canker

v Red Oak Borer

v Two Lined Chestnut Borer

v Bacterial Leaf Scorch
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Map released: October 3, 2019
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Intensity and Impacts
None Il D3 (Extreme Drought) ~/ - Delineates dominant impacts
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v Respiration
> Photosynthesis

v Translocation
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1) Maintenance of living

t1ssues

2) Production of fine

roots

3) Flower and seed

production

4) Primary Growth

5) Secondary Growth

From: D. Mercker and G. Hopper. 2004. Why do Trees Die?
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v Respiration
> Photosynthesis

v Translocation
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From: D. Mercker and G. Hopper. 2004. Why do Tt

rees Die?
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Cavitation

From: McDowell et al. 2008 Mechanisms of Plant Survival and Mortality During Drought
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ISOHYDRY VS ANISOHYDRY

Isohydric Plants

Maintain more constant water potentials by — Tolerate low very low water potenitals in

CIOSing stomata when water stress is sensed favor of maintaining COZ assimilation

Increased risk of Carbon Starvation due to  Jpcreased e e e e T e very o

slow stomatal recovery OO0 potentials

Poorly adapted for prolonged or fluctuating

droughts Poorly adapted for severe droughts

From: McDowell et al. 2008 Mechanisms of Plant Survival and Mortality During Drought
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21 From: D. Mercker and G. Hopper. 2004. Why do Trees Die?
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Key to Survival

High growth rate?

High root : leaf area?

Extensive root system?

Carbon allocation to defense?
Abundant earlywood vessels?
Smaller annual growth increment?
Small vascular elements?

Previous exposure to drought?

Adequate recovery time?
v Mesic sites?

v Xeric sites?
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GFDL JJA Precipitation GFDL JJA Temperature

%-change in seasonal average Change in seasonal average
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These “glll'k‘\ show seasonal average climate (Ihmgr for the ]wri(n!\ 2041-2070 minus 1971-2000 for the GFDL Jri\ing AOGCM and for the ECP2 I'g\gi\m(\] model driven
with GFDL boundary conditions

Source: North American Regional Climate Change Assessment Program
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Importance
Value

Not Modeled

0
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W 51-100

Model Scenario

Y FIAActual O FIA Actual @® Current “= Current
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@ Mean45 Mean 4.5 i Mean 8.5 Mean 8.5 N

0 300 600 900

Example: current distribution of tree species and projected future suitable habitat under several climate change models

Iverson et al. 2019. Analysis of Climate Change Impacts on Tree Species of the Eastern U.S.
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Management Options

< Risk Rating Systems

v Localized management plans

v Conversion to decline resistant,
more resilient species

v Selection for drought resistant
individuals

« Retain or regenerate?

v Supplementing natural regen

v Parual cutting, thinning

v Proper tree care
v Natural selection

v Research

From: SW. Oak et al. 2016. Oak Decline in Central Hardwood Forests: Frequency, Spatial Extent, and Scale
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