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Overview

•Climate changes in the Northeast

• Impact to Forests (Pests)
• Impact to Wildfires



Temps up 1.8F
Weather extremes
Ocean temps up, acidity increasing
Sea levels rising
Models show it will continue
Increasing drought and precipitation

U.S. Global Change Research Program 
Climate Science Special Report



• Greater rainfall intensity, increased 
precipitation, possibly more drought

• Earlier snowmelt and leaf-out, longer 
growing season, vulnerability to cold 

• Rising sea levels

• Higher min. temperatures (winter & night)

Northeast Specific



Change in Last Spring and 
First Fall Frosts (days)

Spring Fall

RCP8.5 2050

RCP4.5 2050

RCP8.5 2100

(Wolfe et al. 2017)

Maximum daily 
temperatures have 
increased: 

in April (especially 
WV, MD, DE, NJ)

and November 
(especially in VT, 
NH, ME, NY)



Heavy rain or snow is becoming more common 
and storms more intense in the Northeast

Madsen & Willcox, 2012





Downpour



Will there be more drought in the Northeast?





Vapor Pressure Deficit



Global Stilling



Wacky Jet Stream



https://statesummaries.ncics.org/ma





• Drought mortality
• Flood mortality
• Salinization mortality
• Shifting seasonality- alters ecosystems, plant-animal 

interactions, plant productivity
• Pest/Wildfire increases

Impacts to Forests





Forest Health
Pest ranges often 
limited by minimum 
winter temperatures

Weakened trees may 
be more susceptible 
to pest damage and 
diseases

Shifting seasons 
disrupts life cycles 
and pest-host matchs



Southern pine beetle in Southern New Jersey

Southern New Jersey



Lesk et al. 2017 Nature Climate Change

Jack pine
Red pine
Pitch pine

Predicted migration of Southern pine beetle in NE US 





Climate’s impact on Fire

• Climate and fuels determine fire 
patterns.

• Variable and ecosystem specific
• Warming in general is linked with 

increase in fire season and large fires
• Complicating factors– changes in fuel 

types, fuel loads, fire regimes, storms, 
drought, season shifts, pests

Climate Change Impact on Fire



lightninglightning



Earlier 
snowmelt



Drought in areas of 
increased Precipitation

Photo credit: Jim Guldin, US Forest Service



Changing 
Climate.
Changing 
Regimes.



Regional Climate 
Impacts to Fire

• Alaska/Northern Provinces: 
permafrost thaw, fire regime

• NW: biomass consumed
• SW: drought, pests, erosion
• Great Plains: forest health
• Midwest: drought
• Southeast: longer season



• Fires emit gases, some contribute to 
GHG effect (mostly CO2).

• Fires kill vegetation (which would 
have removed CO2 from the air)

• Fires contribute soot and aerosols 
that have a complex effect.

Climate Feedback Loop

• Wildfires are not the 
leading cause of global 
warming (it’s burning 
fossil fuels).



Roger Ottmar/USFS

Durango Herald



Northeast

Forest Stewards Guild

• Warmer Temperatures
• Increased rain, but 

increased drought. 
• Vapor Pressure Deficit
• Pest Pressures increasing
• Very uncertain predictions 

for fire occurrence or 
intensity in NE.

Conclusion
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