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WTEN - Albany, NY
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Understanding Climate Change

B Ice Core Data
B vodem instrumental Data

For millennia, atmospheric carbon dioxide
had never been above this line
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METHOD DATASET

TREE RINGS Up to 5,000 years
|ICE CORES >100,000 years
OCEAN SEDIMENT Up to 5,000,000 years



1S IT REALLY US?

Natural Variability: Despite natural fluctuations,
extensive analysis indicates that the observed warming
trend cannot be solely attributed to natural factors - i.e.
El Nino, NAO, etc.

Volcanic Activity: While volcanic eruptions can
temporarily cool the planet by emitting sulfur dioxide,
they do not account for the sustained warming observed
over the long term.

Solar Variability: While changes in solar activity can
influence climate on shorter timescales, they cannot
fully explain the rapid and consistent warming observed
in recent decades. They last approximate 11 years.

Milankovitch Cycles: Long-term changes in Earth's
orbit and axial tilt, known as Milankovitch cycles, occur
over thousands of years and do not match the rapid
warming trend observed in recent decades.




Global Land and Ocean

January-December Temperature Anomalies
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Climate Change Resilience and the

Commonwealth
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Climate Change is Impacting Massachusetts J Mass




Transportation and Resilience

i i‘r Mass

Impacts on health and safety, and infrastructure systems

Workers face increasing risk of
extreme heat exposure,

and communications +

signaling equipment can easily fail
due overheating.

Extreme heat causes tracks to
buckle.

Low-lying tracks back-up with
floodwater during coastal
storms

Washed out road in Leominster, CBS Boston
September 2023

“..dropped nearly ten inches of rain in six
hours... the rainfall was “a 200-year event’,
says Matthew Belk, a meteorologist with
the National Weather Service in Boston.”
CBS News, Boston



Rising Temperatures J Mass

Change in Average Summertime Temperatures

Land Surface Temperature Hot Spots and Environmental
Justice Block Groups



Changes in Precipitation Intensity and Frequency J Mass

Filled dots show future
frequency of the
current 10-year storm



Repetitive Loss Sites: Coastal and Inland Flooding J Mass
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Extreme future precipitation Hydrologic Response Impact on Infrastructure



Resilience investments will strengthen and protect Y Mace
our communities ©/

MA experiencing increasing flood, storm, and heat impacts

5 flood disasters in 2023
MA's hottest summer on record in 2023

Rapid-onset drought and record wildfires fall 2024

MVP-funded resilience investments are working

— Pepperell: Sucker Brook dam removal and culvert upgrades
performed well in 2023 storm events

— Deerfield: Culvert upgrade mitigated September 2023 flood impacts

— Northampton: Ecosystem restoration at golf course site mitigated
downstream impacts in subsequent storm events

Washed out road in Leominster, CBS Boston September 2023

US Chamber of Commerce 2024 study showed that a $1 investment in
resilience yields $13 in avoided damages, costs, and economic impact

Culvert upgrade as part of the 2022 Pepperell project.
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Modeling Tools to Support Climate-Resilient ﬁ);‘r RecilientMass

Infrastructure \ —4

KEY

StreamStats: What are ! !
Statewide Hydraulic Model:

design flows on larger Available now
e streams? e -ﬁ Preliminary culvert designs

Under Development

Statewide River & Stormwater
Flood Project: climate-

Climate-Hydro Risk Project Il: .
informed flood maps

Climate-informed design flows

on larger streams t

ResilientMass Projections:

_ _ _ _ Climate-informed design
Will provide climate-informed precipitation

preliminary culvert design & sizing
for more substantial streams
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Our Changing Climate



Burning fossil fuels puts carbon dioxide into the atmosphere

By burning coal, oil, and natural gas, humans are warming the
planet
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93%

of extra heat Is
going into the
oceans
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Health

Worsening air quality
More heat-related illnesses

Longer, stronger allergy
seasons

Increasing risk of insect and
food-borne diseases



Alaska’s Muir Glacier
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