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Global Changes & Ecological Impacts
What’s happening?
Weather trends

North American Drought Monitor

http://www.ncdc.noaa.gov/nadm .html
Released: Tuesday, June 14, 2016

Analysts:
4 Canada -Trevor Hadwen
“g E‘Q%“ Alyssa Klein
o Mexico - Adelina Albanil
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Intensity:
DO Abnormally Dry
D1 Drought - Moderate
D2 Drought - Severe
- D3 Drought - Extreme

[* Respons ible for collecting analysts
N o Drought - Exceptional
Drought Impact Tvpes:
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~* Delineates dominant impacts

s R 1 FDe & / ?'
S = Short-Term, typically <6 months ool ; s X
(e.g. agriculture, grasslands) :

L = Long-Term, typically =6 months
(e.g. hydrology, ecology)

The Drought Monitor
focuses on broad-scale
condittons. Local
conditions may vary.
See accompanying text
for a general summary.
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Global Changes & Ecological Impacts
What’s happening?

Ecological impacts

o Rainfall/moisture

o Temperature

o pH

o Salinity

o Activities & distribution of several sp

2016 record of warmer summer. Temperatures 2 degrees higher than in the 20th century
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Interaction Between Pests & Climatic
Conditions

Insects &
Pathogens

Biodiversity

Environmental

factors Host availability
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Global Changes and Local Impacts...
What’s Happening in your Backyard?

Warm tempe@
Transpiration
Drought .
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“\*R}} Photosynthates
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Carbon imbalance
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Secondary metabolites
(defense)
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Global Changes and Local Impacts...
What’s Happening in your Backyard?

Warm temperat)
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<r°”g Plant defense responses
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Global Changes and Local Impacts...
What’s Happening in your Backyard?

Warm temperatD
Insect and pathogen
<Drought
reproductlve rates

Emerald ash borer_

Woolly adelgid

White pine needle Blight |
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Unpredictable population eruption driven by threshold effects &
triggered by abiotic factors, particularly climate

' Continuing to

y expand into areas
| previously
Inhospitable
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Intolerant to cold

Increased winter minimum temperatures are temperatures
expected to promote hemlock wooly adelgid
(Adelges tsugae) expansion northward into the
hemlock forests of Canada

Wooly adelgid oy
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Gypsy Moth Outbreak 2015 & 2016

CAES- Plant Science Day 2016

Gypsy moth fungus, largely responsible
for controlling gypsy moth since
discovery by CAES in 1989.
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Gypsy Moth Outbreak Due to Lack of
Rain at Appropriate Time

Percent of Mormal Precipitation (%
5/1/2015 - 5/31/2015
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Aerial survey map (2015) showing defoliation;
175,273 acres impacted by gypsy moth (yellow),
4,166 acres combined winter moth and gypsy moth
(light green). The 2016 aerial forest defoliation
survey currently in progress.
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A Cold Temperate Insect Increasing
Range Expansion ig North America

. Native
Present

Rare Sept-iles Quebec
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EAB Establishment Positively
Affected by Temperature
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Taking advantage of thermal increases,
reaching news hosts and new areas
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Increase Iin the frequency of weather
events favorable to the disease

Identification &
_Ex‘pansion
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Pests Population on the Rise

1900

Forests pests
300

Non-indigenous insects
(2.5 insects/year)

= <30.000

== >750.000
Pathogens
. (0.43 pests/year)
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Reacting to Climate Change

« Urban: Silvicultural - Increase landscape
heterogeneity (i.e., altering tree species and

. . Nonindigenous Forest Pests
age d|VerS|ty) : g IAu_ke_ma et al. 2010.

- Forest: reduce tree density tof',
decrease stand susceptibility &

« Backyard: Early detection

« Home: Refuse, Reduce, Reuse, Recycle  Mumberofpests per county
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Not Here Yet, but Surrounding CT
Would we see it soon?
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First detected in
Vaughan in 2003
Declared eradicated

Massachusetts
First detected in
Worcester in 2008

Illinois
detected in

First detected in
Brooklyn in 1996

T Firstdetectedi

Tate Towns]

Courtesy: Kevin Dodds, USDA
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