
Daniel Brown 
Climate Change Program Coordinator 

dbrown@massaudubon.org 

Climate Change in 

Massachusetts 



Sources: NOAA nClimDiv climate division dataset and the Third National Climate Assessment. 

Massachusetts 

Observed Climate Changes 

2.9°F 
Since 1895 (Statewide)  

Temperature:  

15 Days 
Since 1950  

Growing Season:  

11 inches 
Since 1922 (Boston) 

Sea Level Rise: 

55% 
Since 1958 

Heavy Precipitation: 

Source: Climate Science Special Report, 2017; NOAA NCEI nClimDiv; NOAA Ocean Service 



7.2°F 
Average Annual; Range: 4 to 11 °F 

Temperature 

47% 
Annual 

2” Precipitation Days 

Source: Northeast Climate Adaptation Science Center 

34 
Annual; Range: 11 to 64 days 

90°F Days 

Massachusetts Climate Changes 

Projected by the 2090s 

4 to 10.2 feet 
Relative to mean sea level in 2000 

Sea Level Rise 



Primary Climate 
Change Interaction 

Natural Hazard 
Other Climate Change 

Interactions 
Representative Climate Change Impacts 

 

Changes in 

Precipitation 

Inland Flooding Extreme Weather 
Flash flooding, urban flooding, drainage 
system impacts (natural and human made), 
lack of groundwater recharge, impacts to 
drinking water supply, public health impacts 
from mold and worsened indoor air quality, 
vector-borne diseases from stagnant water, 
episodic drought, changes in snow-rain 
ratios, changes in extent and duration of 
snow cover, degradation of stream channels 
and wetland 

Drought 
Rising Temperatures, 
Extreme Weather 

Landslide 
Rising Temperatures, 
Extreme Weather 

 
Sea Level Rise 

Coastal Flooding Extreme Weather 

Increase in tidal and coastal floods, storm 
surge, coastal erosion, marsh migration, 
inundation of coastal and marine 
ecosystems, loss and subsidence of wetlands 

Coastal Erosion 
Changes in Precipitation, 
Extreme Precipitation 

Tsunami Rising Temperatures 

 
Rising 

Temperatures 

Average/Extreme 
Temperatures 

 N/A 
Shifting in seasons (longer summer, early 
spring including earlier timing of spring peak 
flow), increase in length of growing season, 
increase of invasive species, ecosystem 
stress, energy brown-outs from higher 
energy demands, more intense heat waves, 
public health impacts from high heat 
exposure and poor outdoor air quality, 
drying of streams and wetlands, 
eutrophication of lakes and ponds 

Wildfires Changes in Precipitation 

Invasive Species 
Changes in Precipitation, 
Extreme Weather 

 
Extreme Weather 

Hurricanes/Tropical Storms 
Rising Temperatures, 
Changes in Precipitation 

Increase in frequency and intensity of 
extreme weather events, resulting in greater 
damage to natural resources, property, and 
infrastructure, as well as increased potential 
for loss of life 

Severe Winter Storm / 
Nor’easter 

Rising Temperatures, 
Changes in Precipitation 

Tornados 
Rising Temperatures, 
Changes in Precipitation 

Other Severe Weather 
(Including Strong Wind and 
Extreme Precipitation) 

Rising Temperatures, 
Changes in Precipitation 

Non-Climate 

Influenced 

Hazards 

Earthquake N/A 
There is no established correlation between 
climate change and this hazard 

 

Rising 
Temperatures 

Extreme 
Weather 

Primary Climate Change 
Indicator 
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The number of 
dangerously hot days 
could see a dramatic 
increase in the future. 
 
 
 

Data courtesy A. Karmalkar, Northeast Climate Adaptation Science Center. Figure by D. Brown 



Changing Energy Use and Demand 

More Warm Winter Days, Less Heating Demand 
(based on annual Heating Degree-Days, base 65) 

 

More Warm Summer Days, More Cooling Demand 
(based on annual Cooling Degree-Days, base 65) 

 

26.2% 
by the 2090s 

178% 
by the 2090s 

1971-2000 Average: 
6839 Heating Degree-days  

1971-2000 Average: 
457 Cooling Degree-days  

Source: Northeast Climate Adaptation Science Center, ResilientMA.org, accessed 2018. 

Photo © Daniel Brown 



 Impacts from Increasing 
Temperatures 





Impacts from Changing  
Precipitation Conditions 

–Increased total rainfall 

• Impact on the frequency of minor but disruptive flooding events 

• Impact agriculture, forestry, and natural ecosystems 

–More intense downpours 

• Increased risk of flooding 

• Increased damage to property and critical infrastructure 

• Impacts to water quality 

–Changes to rainfall and snowfall patterns 

• Impacts to certain habitats and species with specific physiological requirements 

• Reduced snow cover for recreation and tourism 

• Potential increase in frequency of episodic droughts 

 

 



 

Data courtesy Northeast Climate Adaptation Science Center 



Data courtesy Northeast Climate Adaptation Science Center 



Impacts from Sea Level Rise 

–Local impacts shaped by: 

• Ocean currents 

• Wind patterns 

• Land and shoreland elevations 

• Subsidence and accretion rates 

• Tidal zones 

–Will exacerbate many existing coastal hazards including: 

• Severe storms and storm surge 

• Tidal inundation 

• Salt water intrusion 

–More regular flooding of developed and natural low-lying coastal areas 

–Increased erosion of existing coastal landforms 

–Damage to coastal buildings and infrastructure 



Boston 
6 feet of 

Sea Level Rise 
Image and data courtesy NOAA 

Sea Level Rise Viewer 



Boston Harbor 

Flood Risk 

Model: 
Estimated Flood 

Depths 
 

Image and data courtesy 

MassDOT, Woods Hole Group, 

UMass Boston, MassGIS, ESRI 





Climate Data Scale and Planning 

 

• Hyperlocal variations in climate change projections 
are most often within the projected margin of error 
of models. 

 

• Climate data at a regional scale is most appropriate 
for planning. Climate projections for Massachusetts 
is available at the watershed and county scale. 

 

• The resolution of climate data is not usually a 
limiting factor in planning. At the local scale, other 
factors may play a larger role. 

 



Source: NCICS State Climate Summaries. Observational data from NOAA nClimDiv dataset. Accessed 2017. Figure by D. Brown  



What’s in a degree? 



Rising Temperatures 

Bring More Rain or Snow 

To understand why, 
you need only 
consider your 
morning coffee. 

More 
fuel for storms 

More 
Heat 

More 
evaporation 

More 
precipitation 



More Precipitation 

Source: NOAA Changes are calculated from a linear regression of annual totals from 1895-2015, 1901-2000 reference period. 

1.2 trillion more gallons of 

water equivalent falling on 

Massachusetts each year. 
 

~9,700 filled Prudential Towers 

Total annual precipitation 

has increased by: 

15% 



Change in 24-hour, 100-year 

Design Storms (inches) 

NOAA TP-40 NOAA Atlas 14 Change 

Taunton 6.9” 7.7” 12% 

Boston 6.6” 7.8” 18% 

Worcester 6.5” 7.6” 17% 

NOAA Atlas 14: http://hdsc.nws.noaa.gov/hdsc/pfds/ 

http://hdsc.nws.noaa.gov/hdsc/pfds/


Impact Example: Water Infrastructure 

Freeze Vulnerability 

Rising winter temperatures 
reduce spring snow cover. 

+ 
Risk of spring cold snaps 
remains relatively stable. 

= 
Increased subsurface 

freeze risk 
 



Impact Example: Public Health 

Algal Blooms 

Warmer Lake 
Temperatures 

Stronger Storms 

Changed Lake 
Dynamics 

Greater Nutrient Loading 
More Runoff 

Algal Blooms, 
Fish Kills 
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