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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

Joseph Obrien, USDA Forest Service

Chris Asaro, USDA Forest Service
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Total basal area of oak in the eastern U.S.

USFS Individual Tree Species Parameter Maps, NIDRM 2012
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5 From: S.W. 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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Chris Asaro, Oak Mortality, Poor Mountain, Roanoke Co., 2009
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Gerald J. Lenhard, LSU
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Joseph Obrien, USDA Forest Service
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Chris Asaro, USDA Forest Service
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Red Oaks

White Oaks
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17 From: D. Mercker and G. Hopper. 2004.  Why do Trees Die?
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18 From: D. Mercker and G. Hopper. 2004.  Why do Trees Die?



Cavitation Starvation

Attack
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19 From: McDowell et al.  2008 Mechanisms of Plant Survival and Mortality During Drought

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3cWrorr5XFmRxM&tbnid=qcvW6Zy_QXmj5M:&ved=0CAUQjRw&url=http://www.missouribotanicalgarden.org/gardens-gardening/your-garden/help-for-the-home-gardener/advice-tips-resources/pests-and-problems/insects/beetles/beetles-borers-and-miners.aspx&ei=VB8ZUc6QEJOxqwGEx4HoCg&bvm=bv.42080656,d.aWc&psig=AFQjCNEJGZtCMxWotZh3tBJYW4PNwduSYA&ust=1360687213818971


ISOHYDRY VS ANISOHYDRY

Isohydric Plants

Maintain more constant water potentials by 
closing stomata when water stress is sensed

Increased risk of  Carbon Starvation due to 
slow stomatal recovery

Poorly adapted for prolonged or fluctuating 
droughts

Anisohydric Plants

Tolerate low very low water potenitals in 
favor of  maintaining CO2 assimilation

Increased Risk of  Cavitation due to very low 

water potentials

Poorly adapted for severe droughts
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20 From: McDowell et al.  2008 Mechanisms of Plant Survival and Mortality During Drought
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Predisposing Factors

Drought

Carbon Starvation

Depletion of  Carbon Stores

Secondary Biotic Agents

Hydraulic Failure

Photosynthesis

Respiration

Translocation
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21 From: D. Mercker and G. Hopper. 2004.  Why do Trees Die?



Chris Asaro, USDA Forest Service
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These figures show seasonal average climate change for the periods 2041-2070 minus 1971-2000 for the GFDL driving AOGCM and for the ECP2 regional model driven 
with GFDL boundary conditions
Source: North American Regional Climate Change Assessment Program 
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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

25 From: S.W. Oak et al. 2016. Oak Decline in Central Hardwood Forests: Frequency, Spatial Extent, and Scale
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Relevant Literature and Citations
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