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EOS investigators will use regional studies to exam-. EQOS will provide extensive climate-model-sensitiv-
ine past interdecadal variations in climate and biome ity experiments for the full host of climate forcing
distribution to analyze ecosystem response to climate factors at global-to-regional scales. These climate pre-
change. dictions are a prerequisite for assessing uncertainties
and potential for surprises associated with ecosystem
MODIS, ASTER, MISR, and Landsat will monitor the response to climate change.
role of volcanism in ecosystem impact.
1.4.5 Human dimensions and economics
MODIS observation of fires adds an important capa-
bility to assess biomass burning, an agent of ecosystem.4.5.1 The national interest
change. The potential magnitude of global change introduces the
need to define strategies for mitigation or adaptation. The
What have been and will be the impacts of globalstrategies for mitigation and adaptation may have widely
change on coastal and marine ecosystems? different economic and societal impact involving health,
standard of living, and quality of life. Knowledge of the
EOS investigators will develop biophysical models of rate and magnitude of global change and its impact at
the ocean circulation and productivity that can be uti- global and regional scales is essential to assess social and
lized to examine the response to forcing factors sucheconomic impact. Even moderate climate change may
as changing wind stress, air/sea fluxes, and incidentesult in significant changes in the distribution and avail-
solar energy. ability of critical resources such as water. We must be
able to understand the nature of the human forcing of glo-
bal change, particularly land and energy use. Human
MODIS will examine coastal and marine ocean color, behavior, including valuation of the environment, issues
providing data on the impact of global change on eco-of intergenerational equity, global-change decision mak-
systems, and providing fundamental information on ing and the role of institutions become essential elements
natural variability. of assessing the human dimension of global change. With-
out these foundations, the strategies for mitigation or
GLAS and Jason-1 will assess the mass balance of thadaptation may be misguided, resulting in either inad-
ice sheets and mean sea-level change, providing kegquate or unnecessary policies.
observations for potential impacts in coastal regions.
1.4.5.2 National policy requirements
EOS observations in conjunction with models of the Definition of the interactions of global change with the
ocean circulation will examine the impact of wind major areas of societal activity and development of ratio-
forcing on coastal circulation, including the impact nal adaptation and mitigation strategies.
on fisheries.
1.4.5.3 EOS policy-relevant contributions
What have been and will be the impacts of globalEos addresses natural hazards such as volcanism, but
change on biodiversity? most importantly provides a realistic basis for understand-
ing the potential rate and magnitude of global change.
Through maps of vegetation-cover change and habi£Qs studies will define the vulnerabilities of water re-
tat type and extent, EOS observations can be utilizedsoyrces, agriculture, and ecosystems to climate change.
to assess potential changes in biodiversity through the0s will provide fundamental data sets on land-cover
use of ecosystem models. change, clearly addressing the need to understand one of
the most significant human forcing factors of global
What are the uncertainties and the potential for sur- change. EOS will also provide fundamental measures of
prises and unexpected changes in the globalsea-level change, a major factor in coastal regions.
ecosystem?

1) What are the interactions with agriculture?
Through data-constrained simulation models of the
carbon and nitrogen balance, EOS investigators will.  pm|SR, ASTER, and MODIS will assess changes in

be able to examine the sensitivity of ecosystems to  |and cover, surface albedo, biomass burning, and pro-
global change.
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ductivity as a basis to assess human activity and to
define the interactions between climate and agricul-
ture.

EOS temperature and humidity observations (AIRS/
AMSU/HSB) and regional and global climate change
predictions from EOS investigators will be the basis «
for determining potential changes in agricultural
yields, agricultural management practices, and impli-
cations for land use.

The EOS focus on radiatively-important gases from 5)
agriculture may influence management practice.

A determination of the potential for volcanic eruptions e
may lead to agricultural risk evaluation.

What are the interactions with freshwater resources?

6)
EOS monitoring of snow cover and glaciers at a re-
gional and hemispheric level (MODIS, AMSR-E) -
provides a basis for short-term assessment of a sig-
nificant water-resource component. GLAS will
measure global ice-sheet mass balance.

EOS climate predictions at global and regional scaless
will emphasize the water balance and its sensitivity to
global change, meeting a major requirement to assess
water-resource vulnerability to global change.

What are the interactions in the coastal zone and mar-7)
ginal sea-ice zone, including fisheries?

High-resolution coastal-circulation studies, including
biology, will provide important data on primary pro-
ductivity, a key element in fisheries.

What are the interactions with human health, includ-
ing disease vectors, air quality, and UV-B radiation?

TES, MISR, ASTER, and MODIS will monitor vol-
canic gas hazards in association with major eruptions,
which have the potential of human impact.
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MLS, HIRDLS, and SAGE III will provide diagnos-
tic information on ozone depletion by monitoring
enhancements in precursor chemical radicals. This
gives the capability for providing early warning po-
tentials for increased UV-B.

TES and MOPITT will provide a large number of
measurements @QCO, CH, NO, NO,, and HNQ)
which will greatly aid our understanding of the chem-
istry of the troposphere.

What are the interactions with land use, including soils
and erosion?

EOS instruments will provide unprecedented measure-
ments of the scale and magnitude of changes in land
cover associated with land-use change.

What are the interactions with business and commerce?

MODIS, ASTER, MISR, and Landsat will assess vol-

canic hazards, both on the ground and in the air, with
implications for the destruction of regional commerce
and disruption of aircraft flight patterns.

EOS predictions of climate change at global-to-re-
gional scales will have substantial impacts on business
and commerce through implications of climate change
for agriculture and water-resource availability.

What are the uncertainties and what is the potential
for surprises?

Without a full examination of the potential impact of
climate change and human-induced modifications to
land cover, we will be unable to determine important
potential societal impacts of global change.
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1.5 Summary

NASA's EOS was designed to initiate a new era of inte- the USGCRP, such as the relationship between clouds and
grated global observations intended to advance oumvater vapor to global climate and their effects on climate
understanding of the entire Earth System on a global scalsensitivity, while also providing a more-accurate treat-
through developing a deeper understanding of the comment of clouds and water vapor and their radiative effects
ponents of that system, their interactions, and how than global climate models. There will be better measure-
Earth is changing. The global homogeneous long-termments of surface characteristics, energy fluxes, and
measurements of the Earth system to be provided by EO$recipitation, and consequent improved understanding of
will result in enhanced assessment of global change anthe processes that connect atmospheric and surface pro-
ultimately result in improved ability to predict seasonal cesses and hence more-accurate parameterizations in
and interannual climate variability. Through EOS we can global-climate models. Improvements in observational
expect significant enhancements in our ability to under-knowledge and understanding of the processes that couple
stand and predict global changes and their effects orthe atmosphere-land-vegetation systems and the atmo-
human activities. sphere-ocean system will result in substantial
EOS will provide an unparalleled opportunity for improvements in our understanding and simulation of land
long-term observation and monitoring of key variables surface and oceanic processes, and in the development of
such as total solar irradiance, radiative energy fluxes, cloudjlobal climate models.
properties, aerosols, atmospheric chemistry, ice-sheet In this manner, EOS plays a critical role in address-
mass balance, land-surface characteristics, and precipitang the key challenge—to develop the capability to predict
tion. It will also provide improved understanding of the the changes that will occur in the next decade to century,
processes that relate different components of the Eartlipoth naturally and in response to human activity.
system. For example, EOS will address key priorities of
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