Climate Change and Our Nation

Long-term observations confirm that our climate is now changing at a rapid rate.
Over the 20th century, the average annual US temperature has risen by almost 1°F
(0.6°C) and precipitation has increased nationally by 5 to 10%, mostly due to increases in
heavy downpours. These trends are most apparent over the past few decades. The
science indicates that the warming in the 21st century will be significantly larger than in
the 20th century. Scenarios examined in this Assessment, which assume no major
interventions to reduce continued growth of world greenhouse gas emissions, indicate
that temperatures in the US will rise by about 5-9°F (3-5°C) on average in the next 100
years, which is more than the projected global increase. This rise is very likely to be
associated with more extreme precipitation and faster evaporation of water, leading to
greater frequency of both very wet and very dry conditions.

This Assessment reveals a number of national-level impacts of climate variability and
change including impacts to natural ecosystems and water resources. Natural ecosystems
appear to be the most vulnerable to the harmful effects of climate change, as there is
often little that can be done to help them adapt to the projected speed and amount of
change. Some ecosystems that are already constrained by climate, such as alpine
meadows in the Rocky Mountains, are likely to face extreme stress, and disappear
entirely in some places. It is likely that other more widespread ecosystems will also be
vulnerable to climate change. One of the climate scenarios used in this Assessment
suggests the potential for the forests of the Southeast to break up into a mosaic of forests,
savannas, and grasslands. Climate scenarios suggest likely changes in the species
composition of the Northeast forests, including the loss of sugar maples. Major alterations
to natural ecosystems due to climate change could possibly have negative consequences
for our economy, which depends in part on the sustained bounty of our nation's lands,
waters, and native plant and animal communities.
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A unique contribution of this first US Assessment is that it combines national-scale
analysis with an examination of the potential impacts of climate change on different
regions of the US. For example, sea-level rise will very likely cause further loss of coastal
wetlands (ecosystems that provide vital nurseries and habitats for many fish species) and
put coastal communities at greater risk of storm surges, especially in the Southeast.
Reduction in snowpack will very likely alter the timing and amount of water supplies,
potentially exacerbating water shortages and conflicts, particularly throughout the western
US. The melting of glaciers in the high-elevation West and in Alaska represents the loss or
diminishment of unique national treasures of the American landscape. Large
increases in the heat index (which combines temperature and humidity) and increases in
the frequency of heat waves are very likely.

These changes will, at minimum, increase discomfort, particularly in cities. It is very
probable that continued thawing of permafrost and melting of sea ice in Alaska will further
damage forests, buildings, roads, and coastlines, and harm subsistence livelihoods. In
various parts of the nation, cold-weather recreation such as skiing will very likely be
reduced, and air conditioning usage will very likely increase.

Highly managed ecosystems appear more robust, and some potential benefits have been
identified. Crop and forest productivity is likely to increase in some areas for the next few
decades due to increased carbon dioxide in the atmosphere and an extended growing
season. It is possible that some US food exports could increase, depending on impacts in
other food-growing regions around the world. It is also possible that a rise in crop
production in fertile areas could cause prices to fall, benefiting consumers. Other benefits
that are possible include extended seasons for construction and warm weather recreation,
reduced heating requirements, and reduced cold-weather mortality.

Climate variability and change will interact with other environmental stresses and
socioeconomic changes. Air and water pollution, habitat fragmentation, wetland loss,
coastal erosion, and reductions in fisheries are likely to be compounded by climate-related
stresses. An aging populace nationally, and rapidly growing populations in cities, coastal
areas, and across the South and West are social factors that interact with and alter
sensitivity to climate variability and change.

There are also very likely to be unanticipated impacts of climate change during the next
century. Such &quot;surprises&quot; may stem from unforeseen changes in the physical
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climate system, such as major alterations in ocean circulation, cloud distribution, or
storms; and unpredicted biological consequences of these physical climate changes,
such as massive dislocations of species or pest outbreaks. In addition, unexpected social
or economic change, including major shifts in wealth, technology, or political priorities,
could affect our ability to respond to climate change.

Greenhouse gas emissions lower than those assumed in this Assessment would result in
reduced impacts. The signatory nations of the Framework Convention on Climate
Change are negotiating the path they will
ultimately take. Even with such reductions, however, the planet and the nation are certain
to experience more than a century of climate change, due to the long lifetimes of
greenhouse gases already in the atmosphere and the momentum of the climate system.
Adapting to a changed climate is consequently a necessary component of our response
strategy.

Adaptation measures can, in many cases, reduce the magnitude of harmful impacts, or
take advantage of beneficial impacts. For example, in agriculture, many farmers will
probably be able to alter cropping and management practices. Roads, bridges, buildings,
and other long-lived infrastructure can be designed taking projected climate change into

account. Adaptations, however, can involve trade-offs, and do involve costs. For
example, the benefits of building sea walls to prevent sea-level rise from disrupting human
coastal communities will need to be weighed against the economic and ecological costs of
seawall construction. The ecological costs could be high as seawalls prevent the inland
shifting of coastal wetlands in response to sea-level rise, resulting in the loss of vital
fish and bird habitat and other wetland functions, such as protecting shorelines from
damage due to storm surges. Protecting against any increased risk of water-borne and
insect-borne diseases will require diligent maintenance of our public health system. Many
adaptations, notably those that seek to reduce other environmental stresses such as
pollution and habitat fragmentation, will have beneficial effects beyond those related to
climate change.

Vulnerability in the US is linked to the fates of other nations, and we cannot evaluate
national consequences due to climate variability and change without also considering the
consequences of changes elsewhere in the world. The US is linked to other nations in
many ways, and both our vulnerabilities and our potential responses will likely depend in
part on impacts and responses in other nations. For example, conflicts or mass
migrations resulting from resource limits, health, and environmental stresses in more
vulnerable nations could possibly pose challenges for global security and US policy.
Effects of climate variability and change on US agriculture will depend critically on
changes in agricultural productivity elsewhere, which can shift international patterns of

3/4


http://unfccc.int/essential_background/convention/items/2627.php
http://unfccc.int/essential_background/convention/items/2627.php

Climate Change and Our Nation

food supply and demand. Climate-induced changes in water resources available for
power generation, transportation, cities, and agriculture are likely to raise potentially
delicate diplomatic issues with both Canada and Mexico.

This Assessment has identified many remaining uncertainties that limit our ability to fully
understand the spectrum of potential consequences of climate change for our nation. To
address these uncertainties, additional research is needed to improve understanding of
ecological and social processes that are sensitive to climate, application of climate
scenarios and reconstructions of past climates to impacts studies, and assessment
strategies and methods. Results from these research efforts will inform future
assessments that will continue the process of building our understanding of humanity's
impacts on climate, and climate's impacts on us.
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