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Overview

*Climate changes in the North

* Impact to Forests (Pests)
*Impact to Wildfires
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U.S. Global Change Research Program
Climate Science Special Report

v Temps up 1.8F

v'Weather extremes

v’ Ocean temps up, acidity increasing
v'Sea levels rising

v'Models show it will continue
v'Increasing drought and precipitation



Northeast Specific

e Higher min. temperatures (winter & night)

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

e Greater rainfall intensity, increased
precipitation, possibly more drought

e Rising sea levels



Change in Last Spring and
First Fall Frosts (days)

RCP8.5 2050 _ _
Maximum daily

temperatures have
increased:

RCP4.5 2050
in April (especially
WYV, MD, DE, NJ)

RCP8.5 2100 and November
(especially in VT,
(Wolfe et al. 2017) NHI ME, NY)




Heavy rain or snow is becoming more common
and storms more intense in the Northeast
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Will there be more drought in the Northeast?

October 29, 2019

(Released Thursday, Oct. 31, 2019)
Valid 8 a.m. EDT

-/,
¥ Drought Impact Types:
~/ Delineates dominant impacts

§ = Short-Term, typically less than
& months (e.g. agnculture, grasslands)

L = Long-Temm, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought

[ D2 Severe Drought
Author: I D3 Extreme Drought
David Simeral I D4 Exceptional Drought

Westemn Regional Climate Center The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary

for forecast statements.
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Future change in KBDI
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Fig. 10. Change in KBDI of North America for winter, spring, summer, and fall seasons between 2041-2070 and 1971-2000 calculated using the data obtained from the
MARCCAP (from Liu et al, 2012).




(a) I
Cooler air can hold less water : Warmer air can hold more water
¥ : N 2

Less moisture demand on plants : More moisture demand on plants

. ° ® O (b) Lower Scenario (RCP4.5) (¢) Higher Scenario (RCP8.5)
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® Air water vapor

O Deficit in air water vapor Percent Change

© Leaf tissue water vapor :::— Higher values = drier plants and soils
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Global Stilling




Wacky Jet Stream




MASSACHUSETTS “4%

Key MESSAGES

Average annual temperatures have increased almost 3°F in Massachusetts over the past century. Under a
higher emissions pathway, historically unprecedented warming is projected by the end of the 21st century, with
associated increases in heat wave intensity and decreases in cold wave intensity.

Precipitation has increased during the last century, with a record-setting number of extreme events occurring over
the last decade. Winter and spring precipitation is projected to increase, as well as heavy precipitation events.

Global sea level has risen approximately 8 inches since reliable record keeping began in 1880. It is projected to
rise another 1 to 4 feet by 2100. Sea level rise poses significant risks, including inundation and erosion-induced
land loss and greater flood vulnerability due to higher storm surge.

https://statesummaries.ncics.org/ma
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Impacts to Forests

* Drought mortality

* Flood mortality
e Salinization mortality

* Shifting seasonality- alters ecosystems, plant-animal
interactions, plant productivity

e Pest/Wildfire increases
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Shifting seasons
s disrupts life cycles
| and pest-host matchs

Forest Health

Pest ranges often
limited by minimum
winter temperatures

, Table 6.—Modeled responses of six nuisance specﬂes to climate warming.
Q  @he New ork Times O v A wore Impact refers to the severity of Impact within the three species range.
. Adapted from Dukes et al 2009.

Long Island Confronts Destructive Southern Pine Range
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Southern pine beetle in Southern New Jersey
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Predicted migration of Southern pine beetle in NE US

|:| Jack pine
| Red pine
Pitch pine

Lesk et al. 2017 Nature Climate Change






Climate Change Impact on Fire

e 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
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lightning




Earlier
snowmelt




Drought in areas of RV |
increased Precipitation U 280 1 )

i

L
g e
L)

e T T L

Fogea i
e T ki
T, e R ]'_'E-"
L Sl T

R
i T N

e

o . a
- =

Photo credit: Jim Guldin, US Forest Service



Ch nging

Climate.

LANDFIRE Rapid Assessment

Fire Regime Condition Class
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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
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This map showing Fire Danger
for Morth America is produced
in collaboration with Matural
Resources Canada, United
States Forest Service and
Alaska Fire Service/MesoWeskt.
This product is in development |
and should not be relied upon ®

for fire managment operations. ,‘

This map displays fire danger as '@A' »
4 [

classified by Canadian

provincial, territorial and US ! e )

state fire management agencies.
Choice and interpretation of

classes varies bebween agencies, “ B

and across national boundaries.

Data Sources:
Canada/Mexico - MRCan-CWFIS cwfis.cfs.nrcan.gc.ca
Contiguous USA - USFS-WFA S wfas.net
Alaska - MesoWesk akff.mesoweskt.org

Map created at 16:00 (UTC) on 2019-11-01
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Climate Feedback Loop

* Fires emit gases, some contribute to
GHG effect (mostly CO,).

* Fires kill vegetation (which would
have removed CO, from the air)

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

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

* Warmer Temperatures

* Increased rain, but
increased drought.

* VVapor Pressure Deficit
' "1 * Pest Pressures increasing
ts * \Very uncertain predictions
for fire occurrence or

intensity in NE.
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