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Temperatures are rising globally, 
with 2015 the warmest year on 
record. Climate models predict 

that temperatures will continue to rise, 
although the magnitude of increase de-
pends on how the global community 
chooses to respond. How might cli-
mate change impact maple syrup pro-
duction, which is so intimately tied to 
the daily weather? Headlines are dire. 
An internet search reveals news ar-
ticles titled: “All tapped out”; “Climate 
change not so sweet for sugar maples”; 
“Peak maple: climate change wants to 
ruin your pancakes”; “Goodbye maple 
syrup: climate change pushing sugar 
maple out of the northeast U.S.” Maple 
syrup even makes a list of “Eight foods 
you’re about to lose due to climate 
change.” 

State, regional, and national climate 
change assessments come to a similar 
conclusion. In 2014, the Vermont Cli-
mate Assessment (Galford et al. 2014) 
stated that “…climate change threatens 
VT’s maple sugar industry due to … a 
decline in sugar maple health”, while 
the U.S. National Climate Assessment 
(Melillo et al. 2014) stated, “…maple 
syrup producers…are…observing cli-
mate-related changes that are outside of 
recent experience.” The New England 
Regional Assessment (New England 
Regional Assessment Group 2001) said, 
“…changes in climate could potentially 
extirpate the sugar maple within New 
England”, while the Northeast Region-
al Assessment (Frumhoff et al. 2007) 
noted, “…warmer temperatures dimin-
ish the quantity and quality of sap flow 
and cause the tapping season to begin 
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earlier and last less long.” 

The Acer Climate and Socio-Eco-
logical Research Network (ACERnet) 
formed recently to study climate im-
pacts on sugar maple and maple syrup 
production. With funding from the De-
partment of Interior Northeast Climate 
Science Center, we are focusing our 
research on the relationship between 
sap quality and climate, and how pro-
ducers can and are adapting to climate 
variability and change. With core sap 
collection sites from southern Virginia 
to northern Quebec, and Massachusetts 
to Indiana, we are collecting data on sap 
quality across a broad range of climate 
conditions. We are always interested in 
expanding our network of sap quality 
observations and data – from adding 
producer hosted sample collection sites 
to historical data, perhaps which is re-
corded on your sugar shack wall. We 
are also surveying maple syrup pro-
ducers to understand how tapping sea-
sons are changing and how producers 
respond to this change. What follows is 
the summary of a talk I gave during a 
workshop on “Sugar maple in a chang-
ing climate” held at the University of 
Massachusetts on December 7, 2015. 
To learn more about ACERnet and our 
project, and to get involved, please visit 
our website – blogs.umass.edu/acernet. 

In this article I’ll describe the main 
impacts of climate change on maple 
syrup production. These impacts can 
be put in to four categories: 1) availabil-
ity of trees to tap; 2) tree health; 3) tap-
ping season characteristics; and 4) sap 
quality and quantity.
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Availability of trees to tap

Where a particular tree species 
grows is determined largely by en-
vironmental conditions. Soils, water 
availability and local topography all 
play a part, but climate is the ultimate 
filter. Paleoecologists who study the 
vegetation of the past  by looking at 
pollen deposited in lakes, have seen 
that tree species ranges have changed 
as climate changed over thousands of 
years. At the end of the last ice age, for 
example, trees species moved north as 
the climate warmed. The current mix of 
tree species in a region reflects the cli-
mate of the past several centuries. Sci-
entists have used this relationship be-
tween climate and tree species ranges 
to predict where tree species will live 
in the future. The USDA Forest Service 
maintains a “Climate Change Atlas” 
(http://www.fs.fed.us/nrs/atlas/) that 

shows how the habitat of 134 tree spe-
cies in the eastern United States is pre-
dicted to change under various climate 
scenarios (Landscape Change Research 
Group 2014). The maps depict a reduc-
tion in sugar maple in most of its U.S. 
range by 2100. It is important to note 
here that these maps depict the suit-
ability of habitat for sugar maple, and 
not the actual loss of trees. Trees can’t 
pick up and move like animals, and in-
dividual trees can live a long time, up 
to 300-400 years for sugar maple. This 
means that many of the individual trees 
growing in the forest today will likely 
still be there in 2100, even if the habitat 
is less suitable for them. 

In addition, for sugar maple to be 
pushed out of its current range, the 
trees will have to die and other species 
will move in. Seeds of these new spe-
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cies will need to disperse from sites 
farther to the south, those seeds will 
need to germinate and the seedlings 
will need to establish and grow to the 
canopy to create the new forest. All of 
this takes time, and so far sugar maple 
seems to be holding its own. Mike Far-
rell has analyzed data from tree plots 
that are part of the U.S. Forest Service 
Forest Inventory and Analysis pro-
gram (Farrell 2013). These data show 
that sugar maple of tappable size are 
increasing in the maple/beech/birch 
forest, while oaks and hickories, the 
predicted replacements of sugar maple, 
are actually decreasing. Another study 
found that sugar maple populations at 
the species’ southern range limit have 
actually increased since 1990 (Hart et 
al. 2014). Both of these studies suggest 
that warming experienced so far has 
not affected the distribution of maple 
trees. From the available evidence, it 
looks like there will be sugar maples to 
tap for the next several decades at least. 
However, this should not be interpret-
ed as evidence that sugar maple’s range 
will be stable into the future. Data from 
the deeper past shows that eventually 
climate forces species to move. 

Tree health

There may be trees to tap, but how 
healthy will those trees be? Maple pro-
ducers and foresters have long been 
concerned with sugar maple tree health. 
In the 1980s, the North American Maple 
Project began monitoring sugar maple 
stands from Nova Scotia to Wisconsin 
(Allen et al. 1999). The overall project 
ran for 10 years, although monitoring 
was continued in some places like Ver-
mont.  The study revealed negative ef-
fects on sugar maple health from acid 
rain, insect pests, and other factors. 
Trees that are stressed by one factor 

may be more susceptible to another 
stressor, like a less favorable climate. 
Two predicted effects of climate change 
that could affect sugar maple health are 
a reduced winter snow pack and more 
frequent spring frost if trees respond to 
warmer temperatures by breaking bud 
earlier. A study by Daniel Comerford 
and colleagues showed removing the 
snow pack caused root dieback and 
reduced shoot growth in sugar maples 
(Comerford et al. 2013). Koen Hufkens 
and colleagues studied a widespread 
frost event in the northeastern U.S. in 
2010 (Hufkens et al. 2012). This frost 
came after warm spring temperatures 
induced budbreak 2-3 weeks earlier 
than normal. The frost caused leaf-die-
back in sugar maples across a wide area. 
The trees eventually put out new leaves 
in June, effectively making for a shorter 
growing season. Climate change effects 
on tree health and performance may 
vary across the range of sugar maple. 
Recent studies have shown growth 
declines in mature trees that may be 
related to climate change in the Ad-
irondacks in recent decades (Bishop et 
al. 2015) while sapling height growth 
was positively related to temperature 
in the Great Lakes region (Fisichelli et 
al. 2015). More research is needed to 
clarify how climate affects tree health 
across sugar maple’s range.

Tapping season characteristics

Climate change impacts on the tap-
ping season are probably the most im-
mediate and best understood effects. 
Maple syrup producers are already 
reporting that the tapping season is 
getting earlier and becoming more 
variable (Mozumder et al. 2015). Stud-
ies that use climate models to forecast 
the future tapping season predict these 
trends will continue, with the tapping 
season beginning 15-30 days earlier by 
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the end of the century, and becoming 
shorter, at least in the U.S. (Skinner et 
al. 2010 and Houle et al. 2015). So far 
however, improved technology, espe-
cially vacuum tubing systems, have 
resulted in increased sap yield per tap 
in recent decades, hiding any deleteri-
ous effects of a shorter or more variable 
season. 

Climate change effects on sap quality

Less clear is how climate change 
may affect sap quality. Sap quality is 
determined by its sugar content and 
the secondary chemicals that create the 
distinct taste of maple syrup, making it 
more than just sugar water. Both sugar 
content and secondary chemistry are 
likely to be affected by climate change, 
but how exactly is not well known. One 
study reported that sap sweetness at 
one sugar bush in New Hampshire de-
creased over four decades, possibly re-
lated to climate change (Carlson 2013). 
However, average sap sweetness can 
be influenced by a number of factors 
including tree size, forest stand den-
sity, species mix, and use of vacuum for 
collection, so it’s not clear how much of 
this trend might be related to climate. 
Even less is known about climate ef-
fects on secondary chemistry, although 
these chemicals are often produced in 
response to stress. If climate conditions 
become stressful for trees, they may 
produce more secondary chemicals, 
leading to darker, stronger syrup. De-
pending on market preferences, this 
may be a good or a bad thing for pro-
ducers.

Conclusion

Climate change is likely to affect 
maple syrup production by influenc-
ing tree health, the timing and dura-
tion of the tapping season, the quality 
of sap, and ultimately the availability 

of trees to tap. ACERnet is working to 
understand these effects, especially the 
relationship between climate and sap 
quality. Please visit our website to learn 
more: blogs.umass.edu/acernet.
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Award Winning Maple DVDs
For Sugarmakers - Schools - Libraries -

Nature Centers - Parks

The Magical Maple Tree
FOR CHILDREN

All about Maple Syrup
10 min. - $20.00

(French version now available)

The Maple Sugaring Story
FOR GENERAL AUDIENCES
The History and Production

30 min. - $27.00

Voices from the Sugarwoods
Vermont Sugarmakers Tell the Story

14 min. - $20.00

All items add $3.00 s&h, 6% VT tax
to VT addresses - check or Pay Pal

www.perceptionsmaple.com
802-425-2783




