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MassWildlife
• Mission: 
The conservation—including restoration, protection, and 
management—of freshwater fish and wildlife resources for the 
benefit and enjoyment of the public



Fish surveys 1998-2018



Coldwater surveys



Changes at 2°C increase



Changes at 4°C increase



Changes at 6°C increase





Climate change vulnerability

Rogers et al. 2016. Vulnerability of eastern 

US tree species to climate change.

Projected vulnerability categories for eastern 

hemlock under RCP 8.5 2055 scenario. 
From Rogers, Fig. 2



Species and forest type vulnerability

Fig. 3 “Species and forest type vulnerability rankings” from Rogers et al. (2016)  



Climate change projections 
for individual tree species

Janowiak et al. 2018. New England and northern 

New York forest ecosystem vulnerability 

assessment and synthesis





Data from Janowiak et al. Table from



THE NORTHERN FOREST
LOW CLIMATE 

CHANGE(PCM B1)
HIGH CLIMATE 

CHANGE (GFDL A1FI)

SPECIES
TREE 

ATLAS LANDIS
TREE 

ATLAS LANDIS ADAPT

Northern white-cedar q q q q ·

Red spruce q q q q −

Black spruce q ● q q ·

White spruce q q ·

Paper birch q q ·

Eastern white pine q q ● ● ·

Eastern hemlock ● ● ● q −

Tamarack q ● −

Quaking aspen ● ● q ▲ ·

Balsam fir q ▲ q ▲ −

Data from Janowiak et al. Table excerpted from forestadaptation.org



SOUTHERN AND COASTAL 
NEW ENGLAND

LOW CLIMATE 
CHANGE(PCM B1)

HIGH CLIMATE 
CHANGE (GFDL A1FI)

SPECIES
TREE 

ATLAS LANDIS
TREE 

ATLAS LANDIS ADAPT

Northern white-cedar q q q q ·

Red spruce q q q q −

Black spruce q q q q ·

White spruce q q ·

Paper birch q q ·

Eastern white pine q q q q ·

Eastern hemlock ● ● q q −

Tamarack q q −

Quaking aspen q q q q ·

Balsam fir q q q q −

Data from Janowiak et al. Table excerpted from forestadaptation.org



National Individual Tree 
Species Atlas

Data from National 
Individual Tree 
Species Atlas (2015), 
showing modeled 
total basal area of 
264 forest tree 
species.



Individual percent of basal area for 
tree species predicted to decline

Fir spp. Spruce spp. Aspen spp.

Paper birch Eastern hemlock Eastern white pine

Data derived from National Individual Tree Species Atlas (2015)



%BA of species predicted to decline

Half of forest has 25% 
or more of these spp

21% of forest has 
50% or more

8% of forest has 
66% or more

Percent basal area made up 
of tree species predicted to 
decline in Massachusetts

Data derived from National Individual Tree Species Atlas (2015)



EBT refugia (50% occurrence with 6°C rise)
EBT refugia within forest cells with >66% 
basal area of tree species predicted to decline

Are EBT refugia within forests with vulnerable species? 



Coldwater fisheries classification

All Coldwater Fisheries Resources 6,700 km

Class B CFRs (75th percentile for EBT) 1,050 km
Class A CFRs (90th percentile for EBT) 500 km



Are CFRs within forests with vulnerable species?

Forests which are made up of at least 25% 
of the 6 tree species groups predicted to 
decline contain nearly twice as many 
kilometers of Class A trout streams as 
expected; over 95% of the length of Class A 
streams occur within 50% of forest area.



Are CFRs within forests with vulnerable species?

Forests which are made up of at least 25% of 
tree species predicted to decline (other than 
white pine) contain twice as many kilometers 
of Class A trout streams as expected; over 
32% of the length of Class A streams occur 
within 16% of the forest area.



Management implications



Other resources

Climate Change Atlas (https://www.fs.fed.us/nrs/atlas/) 
Includes links to individual tree species life history and 
disturbance response, silvics manual, and current and 
modeled distributions.

FEIS (https://www.feis-crs.org/feis/)
Fire Effects Information System synthesizes  
information not just on fire ecology and fire effects, but 
also on general species information, including 
associated plant communities, management and 
silvicultural considerations, and botanical and 
ecological characteristics.

https://www.fs.fed.us/nrs/atlas/
https://www.feis-crs.org/feis/


Future work

Fir spp.Spruce spp.

Data derived from National Individual Tree Species Atlas (2015)

+



Questions?


