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SUSTAINABILITY

USGS Goals for the Coming Decade
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he United States and the world today
T face formidable challenges that have
major implications for priorities in the
conduct and direction of natural science, par-
ticularly government-sponsored science. With
these challenges in mind, the U.S. Geological

Survey (USGS) proposes six inte-

actions, condition, and conservation require-
ments of organisms in terrestrial, freshwater,
and coastal/ marine environments. We plan to
provide a variety of services including maps,
regular updates on the status and trends of
species and resources, and plausible forecasts

The U.S. Geological Survey (USGS) proposes six
strategic directions for managing ecosystems
along with modernization of observation
networks of land, water, and biological resources.

edge gained to understanding potential future
states and processes. Expanded and modern-
ized USGS observing networks of land, water,
and biological resources will be crucial to rig-
orous analyses of future responses of biologi-
cal organisms, hydrological conditions, and
ecosystem conditions to climate

grated multiscale strategic direc- change. The USGS will increase
tions that will help the United its capability to provide output
States address complex environ- — 45°N+ from predictive and empirical
mental problems (7). models for managers to test adap-
What sets this plan apart from tive strategies, to reduce risk, and
previous efforts is a vision of inte- to increase the potential for hydro-
gration across and among each of logical and ecological systems to
the science directions. For each, be self-sustaining, resilient, or
we will take a systems approach to o Days per year adaptable to climate change and
evaluate broad causes and conse-  °™ M o 20 a0 6o 8o | relateddisturbances. Coupled model-
quences of the use and manage- ing and long-term monitoring in
ment of natural resources and earth w w w w the western United States already
processes. This vision will be fos- 120°N 105°N 90°N 75N show strong responses of ecosys-
tered by the integration of the tems, streamflow dynamics, and
talents of the USGS workforce sea level to climate change and
of biologists, hydrologists, geo- a5on ] variability; results that have been
logists, and geographers. The six put to use for setting climate-
directions described below are change policy in California. Al-
mutually reinforcing and ecosys- though some findings have been
tem-based. They build upon, rather applied in the past, the expanded
than supplant, existing areas of effort will extend capabilities across
expertise within the USGS. Days per year the United States in response to the
30°N 15 30 45 6o mneedof management agencies.
Understanding ecosystems and
predicting ecosystem change. Energy and minerals for America’s
USGS will develop and convey 120°N 165°N 960N 75°N future. USGS will move beyond

a fundamental understanding of
ecosystem distributions and their
components and dynamics. In ad-
dition to forming a scientific basis
for managing ecosystems, the info-
rmation, understanding, methods,
and approaches will serve as a
critical underpinning for all other
USGS science directions. To make
these measurements, we will ex-
pand and modernize observing networks by
colocating biological, biophysical, and bio-
geochemical measurements. USGS will sys-
tematically characterize the distribution, inter-
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By documenting the number of days historically close to freezing, USGS
has begun mapping vulnerability to warming. (Top) Number of days per year
with mean temperatures between 0°C and —3°C (1950-1999) (3). (Bottom)
Number of new days above freezing projected to occur at different degrees of
warming, with probability-weighted distribution as determined from an ensem-
ble using 18 projections in various climate models (4). Knowledge about how
climate change affects seasonal snowpacks is used to forecast future changes in
timing and amount of river flow and other ecological responses by vegetation
and wildlife that rely on snow for moisture and habitat.

of potential shifts in environmental condi-
tions. Data holdings indexed by subject, place,
and time will be made available through
Internet portals.

Climate variability and change. The USGS
will build on its strengths in paleoclimatology
and past interactions of climate with land-
scapes and ecosystems and apply the knowl-

documenting the origin and occur-
rence of today’s dominant mineral
and hydrocarbon resources to a
global-scale interdisciplinary re-
search approach. We will expand
the portfolio of commodities ad-
dressed and will assess the flow of
materials through our economy, as
well as their impacts on the envi-
ronment. The result will be an
enhanced understanding and evaluation of
how the complex “life cycle” of occurrence,
genesis, extraction, use, and waste influence,
are influenced by landscape, hydrology, cli-
mate, ecosystems, and human health. USGS
will integrate assessments of energy resources
such as geothermal, gas hydrates, and oil shale
with the consequences of developing and
using fossil and alternative fuels, including
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changes in atmospheric carbon dioxide levels,
land-use change, and climate change. USGS
will expand existing research efforts on the
carbon cycle and carbon sequestration in geo-
logical and biological reservoirs.

A national hazards risk and resilience assess-
ment program. The risk to society and envi-
ronment of the combined effects of such nat-
ural hazards as coastal erosion, earthquakes,
floods, geomagnetic storms, landslides,
tsunamis, volcanoes, wildfires, and zoonotic
diseases will be assessed and communicated.
USGS will also address the influence of cli-
mate variability and change on the frequency
and intensity of natural-hazard events.
Accurate forecasts and predictions of hazard
losses depend on a thorough understanding of
the processes controlling hazard occurrence,
distribution, timing, and severity, as well as
the effects of the hazard on the landscape,
built environment, and human safety. USGS
will expand its present strength in hazard
process research to advance improvements in
forecasting probabilities of hazards, as well
as to improve understanding of societal vul-
nerabilities to hazards. Reduction of losses
from natural hazards requires the best infor-
mation about hazards themselves, as well as
an understanding of risk and the cost effec-
tiveness of mitigation and response strate-
gies. It also requires commitment and in-
volvement with communities. USGS will
increase efforts to communicate how com-
munities are at risk from natural hazards,
about what makes communities more re-
silient to extreme events, and about ongoing
changes in the environment that relate to nat-
ural hazard vulnerability.

The role of environment and wildlife in
human health. USGS scientists have a long-
standing multidisciplinary focus on environ-
mental aspects of human health. USGS sci-
entists are among the world’s experts on
wild-animal disease transmission to humans,
drinking water contaminants, air-dust-soil-
sediment-rock contaminants, pathogens in
recreational water, and the use of wild ani-
mals as sentinels for human health. USGS is
the primary governmental agency responsi-
ble for wildlife research and has, for exam-
ple, been heavily involved in tracking bird
deaths from West Nile virus. It has worked in
close collaboration with the U.S. Department
of Agriculture to monitor and assess the
potential for Avian Influenza introduction to
the United States by migratory birds. USGS
scientists also conducted the first national
reconnaissance of emerging contaminants
such as pharmaceuticals, hormones, and
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A nationwide mercury-sensitivity map is being developed at USGS for aquatic ecosystems in the contigu-
ous 48 states. On this map, greater scores represent more sensitive ecosystems. The primary route of
methylmercury exposure for both people and fish-eating wildlife is mercury in fish. This map is derived from
more than 55,000 water-quality sites and 2500 watersheds. [USGS mercury information (5)]

other organic wastewater contaminants in our
streams. What has been lacking is a systematic
organization and communication of these data
in a human health context. USGS proposes to
develop an online data atlas of potential envi-
ronmental health threats and to develop a peri-
odic reporting of how conditions are changing
at the national and regional level.

A water census for the United States. The
USGS will develop a National Water Census
for the first time in 25 years to meet the need
for a comprehensive, scientific accounting of
the status and trends in freshwater quantity
and quality for human and ecological needs
of the nation.

The USGS water census will focus on
the 21 water-resource regions of the United
States, including their watersheds and asso-
ciated aquifers (2), as well as offshore
extents. Each region has local and regional
aspects of water supply and demand that
must be considered in determining where
the water is located, how much fresh water is
present, the quality of that water, the amount
of water used, and if that supply of fresh
water is stable, increasing, or decreasing.
New research will better define the charac-
teristics of watersheds and aquifers that con-
strain how much water can be stored, trans-
mitted, and used for societal or environmen-
tal purposes. New directions will include
estimates of water use and water availability,
as well as quantification of the dynamic
freshwater resource needs of aquatic ecosys-
tems and their biota. The water census will

availability, water quality, and aquatic eco-
system health caused by changes in land use
and land cover, natural and engineered infra-
structure, water use, and climate change.

Conclusions. Initial steps toward implement-
ing the six strategic directions can be made
with existing funding, but the realization of
the full benefits to the nation will require an
infusion of new resources. The benefits to
the nation will be substantial. Sustainability
not only requires that scientists document the
condition and trends of Earth’s resources, but
also implies that scientists effectively inform
nonscientists on the drivers of change so that
society may effectively manage natural re-
sources and can avoid crossing thresholds
leading to disasters. The USGS chooses the
above science directions because they are
critically important and will require the best
of the organization to fulfill, and because we
believe these are the science directions that
can and must provide information for resolv-
ing some of the most critical natural resource
challenges facing the nation and the world.

References

1. USGS, “Facing tomorrow’s challenges: U.S. Geological
Survey science in the decade 2007-2017" (Circular
1309, USGS, Reston, VA, version 1.0, April 2007); avail-
able at http://pubs.usgs.gov/circ/2007/1309/.

2. USGS, "A U.S. Geological Survey data standard, codes for
the identification of hydrologic units in the United States
and the Caribbean outlying areas” (Circular 878-A,
USGS, Reston, VA, 1982); available at http://pubs.usgs.
gov/circ/circ878-A/pdf/gsc_878-a.pdf

3. R.C.Bales et al., Water Resourc. Res. 42, W08432 (2006).

. M. D. Dettinger, Clim. Change 76, 149 (2006).

5. USGS Mercury Study Team, http://infotrek.er.usgs.gov/

N

. . - 1.

inform the public and decision-makers erey

about forecasts of likely outcomes for water 10.1126/science.1147228
12 OCTOBER 2007

Published by AAAS

201

—
—
o
Y
—
N
S
©
o
IS
©
[8]
ol
(@]
o
o
o
S
o
o)
@
S
@
o
c
K
[&]
0
IS
o
S
§=
o
o}
S
©
o
<
=
[}
(@]


http://www.sciencemag.org/

