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Executive Summary

e This report examines historical climate trends, explores impacts on select commodities, and
identifies large-scale climate connections to coastal Maine in order to develop plausible future
climate scenarios for local planning over the next 20 years.

e The coastal region, like elsewhere in Maine, is adjusting to rising atmospheric temperatures,
more intense rain events, a longer growing season, and increasing temperature extremes.

e Agricultural production in coastal areas, using the example of blueberries, is strongly correlated
to summer sea surface temperature (SST) in the Gulf of Maine, and summer atmospheric
pressure across the eastern U.S. Blueberry yield increases with increasing SST (more warm,
moist onshore flow) and decreasing atmospheric pressure (more rainfall).

e The amount of summer precipitation across coastal Maine and statewide is linked strongly
to large-scale atmospheric patterns spanning the Arctic and North Atlantic. Maine summers
are wettest when high pressure anomalies develop across Greenland and the Arctic Basin in
conjunction with low pressure anomalies across the eastern U.S. An unusually wet interval from
2005-2014 is attributed in part to this teleconnection.

* Maine fisheries are impacted by changes in the Gulf of Maine, where surface waters have
warmed considerably since the 1990s. Future prediction is complicated by decade-scale
variability linked to the broader North Atlantic. A correlation between lobster landings and SST
suggests that warming is beneficial to the species, at least below some maximum temperature
threshold.

e Maine’s coastal climate is strongly influenced by a number of factors that will determine future
short and long-term changes in climate, notably: El Nifio/Southern Oscillation (ENSO), volcanic
eruptions, and warming in the Arctic. ENSO is a particularly important feature, whereby El
Nifio brings warm/dry and La Nifia brings cool / wet conditions to Maine.

* Five plausible future climate scenarios are developed to facilitate planning for the 2020-2040
timeframe, including: 1) The “New Normal” Currently Experienced with No Additional Change,
2) Moderate Warming, 3) Another Abrupt Arctic Warming and Even Greater Arctic Sea Ice
Collapse, 4) Cooling from Increased Volcanic Activity, and 5) Drying from More Frequent and
Extreme El Nifio Events.

e In conclusion, Maine should expect significant environmental changes as human and other
factors create increased instability in the climate system. The best approach in adapting to
uncertainty is to consider a variety of plausible outcomes in all planning capacities.

1 Executive Summary
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Introduction

Climate and weather exert a critical influence on the health of Maine’s people, ecosystems and
economy. Across coastal communities, where fishing, forestry, tourism, and agriculture serve as the
economic backbone, the changing climate poses near and long-term challenges. These challenges
include warming ocean temperatures, a longer growing season and shorter snow season, more
frequent extreme precipitation events, drought, soil moisture deficits, storm surges, and rising sea
level. Insights into possible changes in climate over the next 20 years — between now and 2040 — are
offered in this report to help community, commerce, non-governmental, and government planning
efforts.

Why Coastal Maine Climate Futures? Most climate predictions project many decades out and
rely on output from computer models, such as those utilized by the Intergovernmental Panel on
Climate Change (IPCC) (Ref. 1). Although predictive climate models are extremely useful for
simulating long-term trends under different industrial emission scenarios, they do not necessarily
resolve regional variability sufficiently to make reliable predictions only a few years out. Coastal
Maine Climate Futures builds upon previous reports released by the Climate Change Institute

at the University of Maine (Refs. 2, 3) and examines the local historical climate record for trends
and associations, while also identifying climate-commodity relationships. These insights are then
translated into a series of plausible future climate scenarios that provide guidance for planning at
annual and longer time scales. Insights include the potential for unexpected changes in climate that
could result from, for example, a major volcanic event, or widespread loss of summer sea ice over
the Arctic.

In conjunction with Coastal Maine Climate Futures, the Climate Change Institute (CCI) has
developed online data tools for plotting maps and time series of temperature and precipitation

data for coastal, central, and northern Maine climate divisions from 1895 to present. This and other
information is available through CCI's Maine Climate Office (https:/ /mco.umaine.edu) and CCI’s
website (https:/ / climatechange.umaine.edu). Further access to a variety of climate and weather
data at local, national, and global scales is also available through CCI's Climate Reanalyzer (https:/ /
ClimateReanalyzer.org). By utilizing these resources, this document serves in part as a template for
how Maine stakeholders can, for themselves, explore climate data to better understand the past, and
to glean insights into what will likely characterize Maine’s climate in the future.

Introduction 2
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Coastal Climate

Observations of daily temperature and precipitation in coastal Maine and elsewhere in the state

are available from individual station records and from monthly gridded data products. The latter
provide reliable, continuous measurements from January 1895 to present. Over this period, average
annual temperature across coastal Maine has increased ~3°F while total annual precipitation has
increased ~6 inches (Fig. 1). Both temperature and precipitation show considerable variability with
time. In particular, the temperature record is marked by significant decade-scale changes between
relatively cool (late 1800s-1920s and 1960s—-1990s) and warm (1930s-1950s and late 1990s—present)
conditions.
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Figure 1. Maine coastal climate division annual temperature and precipitation 1895-2017. Dashed gray lines show
long-term linear trends. Data from the NOAA U.S. Climate Divisional Dataset (https://www.ncdc.noaa.gov/cag/).
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Climate Reanalyzer
https:/ /ClimateReanalyzer.org
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