Program Description (including expected products in the categories of
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FY02
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M)

FYO03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

DOD Agency Representative: Dr.James E. Andrews, 703-696-4518, andrewj@onr.navy.mil

High Latitudes Program Program Contact: Dr. Mel Briscoe, ONR 322, 703-696-4120,
briscom@onr.navy.mil

The Office of Naval Research (ONR) High Latitudes Program is funding research focused on better
understanding and quantifying the physical processes occurring in the Arctic Ocean which, in turn, are
important in understanding and evaluating climate changes.

na

na

Supporting

Climate Variability
and Change

Satellite Sensor Program Program Contact: Dr. Mel Briscoe, ONR 322, 703-696-4120,
briscom@onr.navy.mil

na

na

Supporting

Climate Variability
and Change

ONR and the Naval Research Laboratory (NRL) have a number of satellite and remote sensing
experiments and operational sensors that could provide important insights into global change effects in th
upper atmosphere. Global change models in the troposphere and oceans are complicated by numerous
feedback mechanisms. This is not the case for the upper atmosphere. The earth’s thermosphere,
characterized by temperatures that can approach 20000K, is unique in the solar system. Department of
Defense (DoD) has a strong operational interest in both the thermosphere and ionosphere (RF propagation
-Comms, GPS, surveillance- and satellite drag) and NRL has developed a number of ultraviolet remote
sensing instruments designed to measure the temperature and composition from low Earth orbit.

na

na

Supporting

Climate Variability
and Change

Several instruments are flying aboard the ARGOS satellite with the express objective of establishing a
baseline of the upper atmosphere composition from which a search for global change can begin. NRL had
also built five copies of the Special Sensor Ultraviolet Limb Imager (SSULI) which will soon begin flying
aboard the next block DMSP weather satellites and will measure altitude profiles of all the major
thermospheric and ionospheric constituents. This data will also help establish a baseline from which to
assess whether there is the beginning of global change

na

na

Supporting

Climate Variability
and Change
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Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

Naval Oceanographic Office - Ocean Databases Program Contact: Dr. Richard Spinrad,
CNO-N096, 703-762-1000, spinrad.richard@hq.navy.mil

GDEM is the Navy’s standard climatology database for ocean temperatures. (Its name — the Generalized
Digital Environmental Model — stems from the fact that what is stored are the coefficients that describe
the curvature of each profile; a “model” then combines those coefticients to re-create the database.) The
database generally covers all ocean areas over the whole world on a grid. The database provides depth vs.
temperature and depth vs. salinity profiles. These profiles should be considered climatologically
representative, one for each of the 12 months of the year. The standard deviations of these temperature
and salinity values are also a part of the database.

These profiles are determined through a process of analysis of the Navy’s archive of ocean temperature
and salinity measurements. This archive, MOODS (Master Oceanographic Observations Data Set), is
maintained by the Naval Oceanographic Office (NAVOCEANO). Data in MOODS extend back several
decades; over six million temperature profiles are available to be analyzed

na

na

Supporting

Climate Variability
and Change

Integrated Surface Hourly Data Set (FNMOD Asheville)
Dr. Richard Spinrad, CNO-N096, 703-762-1000, spinrad.richard@hq.navy.mil

The Fleet Numerical Meteorology and Oceanography Detachment Asheville works with the National
Climate Data Center (NCDC) in the development of various products and data sets that serve the goals of]
both agencies. Currently, FNMOD Asheville is involved in a joint project with NCDC that will result in
an Integrated Surface Hourly (ISH) data set that contains surface weather observations from land stations
covering the globe. This data set will greatly aid scientists in spotting short and long-term trends and
analyzing events such as El Nino/La Nina.

FNMOD Asheville's Global Marine Climatic Atlas (GMCA) provides the opportunity for those interested
to retrieve and display summarized statistical analysis of virtually all marine surface observations
(including sea surface temperature) for 1854 to 1997 from COADS (Comprehensive Oceanographic
Atmospheric Data Set).

na

na

Supporting

Climate Variability
and Change

Master Environmental Library Program Contact: Dr. Susan Numerich, DMSO

Defense Modeling and Simulation Office

na

na

Supporting

Climate Variability
and Change

Page 2




Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

Tri-agency (DOD, NOAA, NASA) Satellite Sensors, the National Polar-orbiting
Operational Environment Satellite System (NPOESS)

AF funded the high resolution Defense Meteorological Satellite Program; and AF funding half of the
follow-on Polar Orbiting Environmental Satellite System NPOESS ; Two military and two civilian
satellites today will converge into NPOESS by 2013; ; Mission includes Imaging, Sounding, Ozone and
Space Environment data collection ; key to support climate change analysis; Sensors under development
to support climate change include:

Visible/IR Imager Radiometer Suite (VIIRS) — cloud cover/ water vapor

Cross-track IR Sounder (CrlIS) — water vapor

Conical MW Imager/Sounder (CMIS) — water vapor

Ozone Mapper/Profiler Suite (OMPS) - ozone

GPS Occultation Sensor (GPSOS) — scintillation in ionosphere

Space Environmental Sensor Suite (SESS) — on orbit environment

Aerosol Polarimeter (new) - aerosols

Advanced Technology Microwave Sounder (ATMS): In development by NASA, will provide global
observations of temperature and moisture profiles at high temporal resolution

; Earth Radiation Budget Sensor (NASA)

; Solar Radiation Budget Sensor (NASA)

; Solar Irradiance Sensor (TSIS): In development by NASA

na

na

Supporting

Climate Variability
and Change

Climate Science and Modeling

Air Force Weather Climate Applications

Advanced Climate Modeling and Environmental System (ACMES)

Can provide gridded, synthetic climatologies for any spot on the globe

Could identify climate change in the data-sparse portions

Engineering Climate Database

Interagency leverage and partnering climate model expertise & technology (NOAA, USAF, International
Research Institute, etc)

Example: Afghan seasonal forecast to aid in refugee camp management...

NOAA/AF collocated climate center applications

na

na

Supporting

Climate Variability
and Change

Interagency Baseline Databases to support climate research

NOAA/AF collocated climate center data ; Data collection/data sharing (observations, forecasts, satellite]
; Joint Data Assimilation Center to better exploit NPOESS data streams
; NPOESS Integrated Operational Requirements Document identified data requirement records to includg
temperature, clouds, moisture, and aerosol

; NOAA and USAF Hurricane Hunters data.

na

na

Supporting

Climate Variability
and Change

Total

0.0

0.0
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Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

DOE

Agency Representative: Jerry W. Elwood, Ph: 301-903-3281, email: jerry.elwood@science.doe.gov

Climate Change Prediction Program Program Contact: Dave Bader, DOE/BER, Ph: 301-
903-5329; email: Dave.Bader@science.doe.gov

Developing, testing, and applying climate simulation and prediction models that are at the leading edge of
scientific knowledge and computational technology. The program develops models based on definitive

Ensemble runs of decade-to-century-scale
climate change forcing scenarios that include
atmospheric chemistry, carbon cycle feedbacks
and interactive vegetation; climate models of

theoretical foundations and new computational methods that will run efficiently on current and future Climate Variability &|. . .
. . L . . . . . 27.0 27.2 Core GCRP increased spatial resolution that can be used to
generations of high-performance scientific computers with the intent of increasing dramatically both the Change .
. . produce more accurate and useful regional

accuracy and throughput of computer model-based predictions of future climate system response to the . .

. . . scenarios of climate change; analyses of the

increased atmospheric concentrations of greenhouse gases. o . .
contribution of human-induced forcing to
climate change.

Atmospheric Radiation Measurement Program  Program Contact: Wanda Ferrell, Ph:

301-903-0043,email: Wanda.Ferrell@science.doe.gov

Research that addresses the largest uncertainty in climate models, the parameterization of clouds and

radiation. The program consists of 3 major activities: observations, process studies, and modeling. Continuous, long-term data on atmospheric

Extensive, continuous, surface-based observations of key climate variables are made at three climatically Climate Variabilit radiation for testing radiative transfer models

significant locales: the U.S. Southern Great Plains, the Tropical Western Pacific, and the North Slope of and Chanee alsoy used in atmospheric GCMs, improved climate

Alaska. Process studies use ARM data to improve understanding of cloud physical processes in the 43.2 47.5 Core GCRP €6, models with less uncertainty of cloud effects

atmosphere and to use the results to isolate areas of weakness in how they are represented in models and
improve them. Modeling activities include data fusion, modeling of detailed cloud processes using cloud
resolving models, and the development of a new super-parameterization model for testing submodels in
GCMs.

contributes to Water
Cycle

and cloud-climate feedbacks; more accurate
simulations and predictions of climate and
regional weather.
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c e . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
MM
Carbon Cycle Research Program  Program Contact: Roger Dahlman, DOE/BER, Ph:
301-903-4951; Anna Palmisano, DOE/BER, Ph: 301-903-9963, Email:
Roger.Dahlman@science.doe.gov
Research to measure and model atmospheric CO2 trends and net exchange of CO2 between atmosphere Estimates of net C02 exchange between
and biosphere for selected terrestrial ecosystems and regions of N. America. Also supports research to atmosphere and selected terrestrial ecosystems;
study the coupling of carbon and nitrogen cycles in coastal environments of N. America using modern new methods for rapid assessment of carbon
molecular blqlogy and blogeocbemlstw. Modeling research uses ecosystem data' an(.i models to prefilc.t 132 13.7 Core GCRP Carbon cycle cycling and uptake from the atm.osphere in
sources and sinks of atmospheric CO2 at ecosystem and landscape scales, including interannual variation nearshore environments; and estimates of
of atmospheric CO2. Experimental research provides information on effects of elevated CO2 on carbon regional-scale carbon sinks; results contribute
sinks in terrestrial systems and provides parameterizations of elevated CO2 effects on carbon cycling in to NACP goals, and to quadrennial Federal
terrestrial ecosystem carbon models. State of the Carbon Cycle Report.
0.0 3.0 Core CCRI Carbon cycle
Atmospheric Sciences Program
Program Contact: Peter Lunn, DOE/BER, Ph: 301-903-4819, email:
Peter.Lunn@science.doe.gov; Rick Petty, DOE/BER, Ph: 301-903-5548, Email:
Rick.Petty@science.doe.gov
Catalog of ozone production efficiencies and
ozone production rates for selected
metropolitan areas of the U.S. and their
. . immediate downwind influence regions; an
Program supports basic research to understand the atmospheric processes that control the transport, . .
. . . . . aerosol data set associated with the Texas 2000
transformation, and fate of energy-related chemicals and particulate materials emitted to the atmosphere. . .
.. . . . . Air Quality Study; an assessment of the
Emphasis is on processes relating air quality standards for troposphere ozone and particulate matter and . .
. . . . . L . importance of heterogeneous chemical
their effects on climate. Field and laboratory studies acquire data to develop and test predictive models of| Atmospheric . . .
. . . . . . .. 12.9 12.6 Core GCRP .. processes in the formation of oxidants on urban|
atmospheric processes, including gas-to-particle conversion processes, ozone formation, and deposition, Composition

resuspension, and transport of aerosols. Program also supports research to improve understanding of
meteorological processes controlling the dispersion of energy-related chemical and particulates in the
lower atmosphere.

and regional scales; an assessment of the
processes responsible for vertical transport and
mixing of trace gases and pollutants in the
lower atmosphere and how well they are
represented in numerical models used to
generate forecasts of air quality, local weather,
and climate.
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TP . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables

. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) sM | ¢ M expected during next 1-4 years
Ecosystem Research Program Program Contact: Jeff Amthor, DOE/BER, PH: 301-

903-2507, Email: jeff.amthor@science.doe.gov
Program provides unique knowledge derived from field experiments of the effects of elevated .

s . . . Data sets from large-scale field experiments
temperature, altered precipitation, elevated ozone, and elevated CO2, singly, and in combinations on the Lantifying offects of climate chanee variables
structure and functioning of several important terrestrial ecosystems. The research will help determine 4 Jig . g

. . . . . (warming, altered precipitation, elevated ozone
which ecosystems are most susceptible or resistant to climate and atmospheric changes and how they are . .
. . . . Terrestrial and Marine|and elevated CO2 ) on the structure and
likely to respond to such changes in the future. Program includes long-term (decadal) observations of 12.6 13.9 Core GCRP . . .
.. . . . . . Ecosystems functioning of important terrestrial ecosystems.
hydrology, forest productivity, tree species demographics, and biogeochemistry of an eastern mixed .
. S . . Ecosystem model-data comparisons needed to
deciduous forest. Program uses data obtained in experiments to critically evaluate (test) ecosystem model ..
. . L R evaluate models that could be used for decision
that are used in integrated assessments of climate change effects. The evaluation is critical to instilling support
confidence in the use of ecosystem models as decision support tools. pport.
Human Interactions Program
Program Contact: John Houghton, DOE/BER, Ph: 301-903-8288, Email:
john.houghton@science.doe.gov
Researc}} to deyelop, improve, and a'pply 1nteg'rated' assessment metl}ods and models for analyzing the Integrated assessment models capable of
human (including economics), physical, and biological aspects of climate change from the cause, such as > . . . .
. . . providing policy analysis for a wide variety of
greenhouse gas emissions, through impacts, such as changes to unmanaged ecosystems, sea level rise, and Socio-cconomic  |mitication ontions of interest to decision
altered growing conditions for crops. Emphasis is on develop tools that represent all three aspects in such 8.0 8.1 Core GCRP 5 P

a way that actions to mitigate climate change can be evaluated, including their economic and
environmental costs and benefits. Research on topics that usually involve economics and provides a
decision support product—integrated assessment models.

analyses

makers at the national level; annual updates of
global, regional, and national annual CO2
emissions from fossil fuel combustion.
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Program Description (including expected products in the categories of FY02  FY03 Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
M| M

Carbon Sequestration Research Program Contact: Roger Dahlman, DOE/BER, Ph:

301-903-4951; Email: roger.dahlman@science.doe.gov; Anna Palmisano, DOE/BER, Ph:

301-903-9963; Email: anna.palmisano@science.doe.gov
Information on how to alter net photosynthesis,
carbon partitioning and soil organic matter
stabilization to enhance carbon sequestration in

Research on natural mechanisms that sequester CO2 in terrestrial and oceanic systems and how they can terrestrial systems. Information on enhancing

be enhanced. Models and data needed to predict and assess the carbon sequestration potential of natural sequestration mechanisms using iron

alternative strategies or policies intended to enhance the carbon sequestration in terrestrial and ocean fertilization and ands the environmental

systems, including their potential environmental costs and benefits. Includes information on land . . consequences of it and direct CO2 injection

management options and for periodic carbon policy management and assessments, information and data na na Supporting | Contributes to carbon into the deep ocean; scientific foundation for

that contributes to quadrennial Federal State of the Carbon Cycle Report. Information on complete DNA program cycle research decision-making relative to the potential for

sequences of organisms that are important or potentially important in carbon sequestration and carbon enhancing carbon sequestration in "high

management, ranging from microbes to the Poplar tree, on the proteins expressed by these organisms, and nutrient, low chlorophyll" areas of the ocean.

on the genetic regulation of their genes and proteins that effect carbon sequestration. Data for using in designing or more effectively
using biological strategies to enhance
sequestration of excess atmospheric CO2 in
terrestrial and/or ocean ecosystems.

SBIR / STTR

The Small Business Innovation Research (SBIR) program, mandated by Public Law 97-219, requires all

Federal agencies with an extramural research budget in excess of $100 million to reserve a percentage of 3.1 3.0 Core GCRP Other

these dollars for small business concerns to fund reearch projects.

Total 120.0 129.0
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Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

EPA

Agency Representative: Michael Slimak, 202-564-3324, slimak.michael@epa.gov; Joel Scheraga, 202-564-3385, scheraga.joel@epa.gov

Global Change Research Program: Biology and biochemistry of ecosystems Program
Contact: Joel Scheraga, National Program Director, Global Change Research Program
(202-564-338S; scheraga.joel@epa.gov)

This is a research and assessment-oriented program with primary emphasis on understanding the potential
consequences of global change on human health, air quality, water quality, and ecosystems in the United

Core (supports

Interactive, web-based decision-support tools for
various resource managers and decision makers
(e.g., water resource managers, air quality
managers, coastal zone officials, and public health
officials). In partnership with Penn State
University, create a publicly accessible, web-based
climate service for the Mid-Atlantic Region that
enables assessment of climate-sensitive
vulnerabilities and impacts by decision makers.
The climate service will include historical

States. This entails: (1) improving the scientific basis for evaluating effects of global change in the contex] both USGCRP . . observations, global climate model results, high-
. . Socio-Economic . > . . >
of other stressors and human dimensions (as humans are catalysts of and respond to global change); (b) 16.6 17.6 and CCRI) resolution output from regional climate models and
. . o . s Analyses w o o

conducting assessments of the risks and opportunities presented by global change; and (3) assessing don't think from “downscaling” efforts, and the capability to

adaptation options and developingdecision-support tools to increase society's resilience to change. This CCRI? map (sub) regions, Co{nbme data sets, and add

program is operated out of the EPA Office of Research and Development. layers of variables of interest to .t}.le user, e.g., that
could affect outcomes from decisions about
infrastructure replacements near flood plains. Final
assessment of the effects of global change on
drinking water infrastructure in the United States,
and potential adaptation options for decision
makers. Final assessment of the effects of global
change on waste water treatment in urban areas of
the United States, and potential adaptation options fof

Global Change Research Program: Biology and biochemistry of ecosystems

Program Contact: Joel Scheraga, National Program Director, Global Change Research

Program (202-564-3385; scheraga.joel@epa.gov)

The ecosystem-based research is designed to understand and predict ecosystem exposure, responses, and Final assessment of the potential vulnerability

vulnerabilities to global change, and to high-risk chemical and non-chemical stressors (e.g., invasive . . |of aquatic ecosystems in the United States to

. . . . . . L . Terrestrial and Marine . .
species, genetically altered organisms) at multiple scales of biological organization and geographic scales 3.0 3.0 Core GCRP global change and options available to

This research area will be impacted by and is inextricably interrelated with climate change. This program
is operated out of the EPA Office of Research and Development.

Ecosystems

managers to increase ecosystem resilience to
these stressors.
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Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

Global Change Research Program: UV monitoring network
Program Contact: Joel Scheraga, National Program Director, Global Change Research
Program (202-564-3385; scheraga.joel@epa.gov)

The monitoring ("observations') program supports (in cooperation with the National Park Service) a
network of continuously operated stations in rural areas monitoring UV radiation at a range of longitudes,
latitudes, and elevations across the U.S. The UV monitoring network was established in 1992 to provide
reliable data to 1) improve understanding of the status and trends in UV flux, temporally and spatially, 2)
to characterize the physical and chemical parameters that modify UV flux, and 3) to improve radiative
transfer models and inferences that can be drawn from them, including consequences of UV exposure for
human and ecological health. Data from these monitors make it possible to evaluate the intensity of and
trends in UV radiation reaching the Earth’s surface and can be used as input for human and ecological
assessments. The program also supports a small network of urban stations. EPA’s primary concern is the
effect of changes in UV radiation on ecosystems, their components, and the services they provide. This
program is operated out of the EPA Office of Research and Development.

1.4

1.4

Core GCRP

Terrestrial and Marine
Ecosystems

Website with ongoing reporting to the public of]
UV data obtained from the EPA monitoring
network.

Total

21.0

22.0

Page 9



Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

NASA

Agency Representative: Jack Kaye, 202-358-2559, Jack.Kaye@hq.nasa.gov

Terrestrial and Marine Ecosystems Program Contact: Woody Turner, NASA/ESE
Research Division, 202-358-1662, wturner@hq.nasa.gov

66.9

60

Core-GCRP

Ecosystems

Research: This activity uses remote sensing approaches to observe terrestrial and marine ecosystems,
understand their responses to global environmental change, and assess the consequences of these changes
The focus is on understanding the role of biological processes. Productsinclude terrestrial and marine
primary productivity, their distribution and patterns of change; Ecosystem models driven by remote
sensing data inputs; Model improvements that incorporate realistic ecosystem responses, including
biospheric feedbacks for climate models.

Observations: Long-term measurement of key biophysical and biochemical properties of vegetation and
oceanic ecosystems (e.g., vegetation indices, ocean color, fire occurrence); Process-oriented field
campaigns to measure in situ properties that also provide validation for satellite algorithms used for space
based measurements. Development of new remote sensing techniques and evaluation from airborne
platforms.

Decision Support: Assessments of terrestrial and marine primary productivity for use by farmers,
foresters, fishermen, international famine relief programs, and other food and fiber resource managers;
Databases on disease vector habitat and environmental conditions to assess public health risks;
Assessments of public health impacts of ecosystem change and information on the occurrence of and
models for the prediction of harmful algal blooms (HABs) and hypoxia. Modeling tools and databases to
assess the consequences of changes in terrestrial and marine ecosystems for sustainable resource
management and biodiversity conservation. Development of scientific basis for longer-term creation of
predictive models of invasive species patterns and vulnerable habitats; develop partnerships with other
agencies (DOI, USDA) towards long-term goal of creation of operational decision support systems for
management and control of invasive species. Activities support HAB and Hypoxia Research and Control
Act, Amended Clean Water and coastal Zone Managements Act and the Sustained Fisheries Act.

7.3

Supporting

(1) Improved ecosystem response scenarios for
use in national and international assessment
modeling; (2) Monitoring and modeling tools tq
assess economic and public health risks
associated with changes in terrestrial and
marine ecosystems; (3) Prediction of transport,
speed, and direction of harmful algal blooms
(HABs)/hypoxia (4) Forecasting the initiation,
landfall, and evolution of HABs/hypoxia; (5)
Development of forecasting systems and
monitoring approaches for non-indigenous
invasive species on land (including rangeland
for livestock grazing) and in fresh water and
coastal ecosystems.
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Program Description (including expected products in the categories of FY02  FY03 Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
M| M

Carbon Cycl(? Program Contact: Diane Wickland, NASA/ESE Research Division, 202- 98.4 125.8 Core-GCRP Carbon

358-024S, dwicklan@hq.nasa.gov

Research: The Global Carbon Cycle program conducts remote sensing-oriented research to: quantify

global sources and sinks for carbon, advance carbon cycle models, elucidate the role of terrestrial and

marine ecosystems in the global carbon cycle, and develop new approaches for deriving carbon cycle

information. Products include information on the fate of carbon in the environment, its sources and sinks

and how they change over seasons to years; Carbon cycle models driven by remote sensing data inputs;

Improvements to land and ocean carbon dynamics models, atmospheric transport models and inversions,

and coupled models (e.g., land-ocean-atmosphere; physical-biological-chemical); Model-based estimates

of air-sea carbon dioxide fluxes; Evaluation of satellite data for quantifying biomass and growing season

length.

Observations: Satellite-measured ocean color and chlorophyll, vegetation indices, natural fluorescence in

the ocean, carbon monoxide, fire occurrence, and land cover; Airborne lidar measurements of vegetation

height; Field and airborne observations for calibration and validation of satellite data products; Satellite 1.0 Core - CCRI

observations to evaluate derivation of total column atmospheric carbon dioxide concentration; Airborne

carbon dioxide concentration observations.
(1) Validated global data products to quantify
climate change and manage carbon; (2)
Carbon cycling models capable of producing
more realistic carbon source-sink change
scenarios for use in regional and international

Decision Support: Monitoring and modeling tools to assess changes in global carbon sources and sinks assessments; (3) Monitoring and modeling tool

and their implications for carbon storage in ecosystems. Move findings into information and decision to assess carbon sequestration in biomass and

support tools for land managers in agricultural and forestry sectors. Characterization of the consequences soils. Assessment of carbon fluxes and

of changes in coastal regions and of fire and other forms of disturbance on global carbon balance. sequestration in the coastal zone; (4) Soil

Assessments of primary productivity and carbon dynamics and their interannual variability for use by carbon sequestration - provide information to

agricultural, forest, and fisheries resource managers; Development of tools to provide information needed 2.6 Supporting be used in interagency (USDA) partnership for

by land managers and other decision makers concerning best practices for carbon sequestration projects.
Collaborators include USDA, DOE, and USAID.

predicting change in soil carbon for carbon
credits and improving agricultural productivity;
(5) Forest management - monitoring of carbon
sequestration in above ground biomass for
carbon credits and climate impact; (6) Crop
planning and rotation - provide scientific basis
for development of interagency products to
assess impact of changing agricultural practices|
on carbon sequestration and the agricultural
economy.
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NPT . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
MM
Land Cover/ Land Use Change Program Contact: Garik Gutman, NASA/ESE Research 0.0 154 Core-GCRP Land cover

division, 202-358-0276, ggutman@hq.nasa.gov

Research: This activity develops the capability to utilize remotely sensed observations to increase our
understanding of the changes in land cover and land use taking place at the Earth's surface and their
impcts on ecosystem goods and services, carbon and water cycles, and the management of natural
resources. The program provides a scientific base for future studies of sustainability, vulnerability, and
resilience of land systems and their use.

Observations: Provide capability for repeated global inventories of land cover from space through use of
long-term high resolution space-based data systems (esp. Landsat, Landsat Data Continuity Mission), as
well as research-oriented instruments. Apply to studies of pheonomena such as deforestation, fires, urban|
sprawl, and desertification.

Decision Support: Produce products, including maps of land cover and its evolution over active regions o
physical and biogeochemical change, information on fire history and current fires, estimates of carbon
budget and impact of changes in land cover on stored carbon in forests.

(1) Estimates of deforestation extent in
Amazon ;(2) New information on the effects of]
the forest-urban dynamics; (3) Satellite derived
estimates of changes in regional land covers
over more than 2 decades; (4) Contribution of
land cover change in Alaska to Carbon budget;
(5) Analysis of land use and land cover change
in middle eastern U.S. ecological regions; (6)
Satellite-based information for fire and water
management
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c e . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
M| M
Water. Cy.cle Program Contact: Jared Entin, NASA/ESE Applications Division, 202-358- 2137 212.9 Core-GCRP Water Cycle
0275, jentin@hq.nasa.gov
Research: This activity supports the improvement of understanding of processes that describe the
movement of water between components of the Earth system (esp. precipitation, evaporation, surface
ground flow), the relationship between fluxes of water and the amount in various reservoirs (e.g., soil
moisture, atmospheric moisture), and the connection between changes of state of water and the global
energy cycle in the atmosphere. It supports the development of models for key water exchange processes
that can be included in improved future climate models.
Observations: This activity supports long-term measurements of a limited number of critical
environmental parameters (esp. atmospheric moisture) and their ultimate transition to operational
providers. It also has enabled satellite observations of precipitation and lightning, and supports limited-
duration observations of specific aspects of the water cycle, such as planned observations of the three
dimensional structure of aerosols and thin clouds (CALIPSO) and thick clouds (Cloudsat), and the
development of first global observational systems for precipitation (GPM, planned launch ~ 2007). Field
campaigns utilizing aircraft and satellites to study key elements of water and energy cycle (e.g.,
hurricanes, cold land processes, tropical cirrus clouds) are carried out. Assimilated data sets that
emphasize mutual interactions between land and atmospheric components of climate system are created.
Development and airborne testing of new techniques to enable future global observations of additional
parameters (e.g., soil moisture) is also carried out.
(1) Global characterization of aerosols and
impact on cloudiness, solar radiation,
precipitation, general circulation; (2) Triennial
assessment of state of knowledge of global
impact of aerosols, including Black Carbon as
part of the National Aerosol Climate
Decision Support: Improved forecast models that utilize space-based observations are developed and Interactions Program (NACIP); (3) Water
. . C . . supply assessments and forecasts for better
transitioned to operational partners. New data sets on precipitation in the tropics and subtropics have beet . .
. o . . . - laws and economic decisions related to water
prepared and will be extended with improved temporal resolution to higher latitudes. Experimental near- . .
. . . e . . . consumption and river flows; (4) snow pack
real time data information products for precitipitation are provided to support quasi-operational .
L . \ . .. assessments for power generation as well as
applications. Provide forecasts of the future state of country's water supply and link to decision support . .
. . . . o . . water supply issues; (5) models to simulate the
systems for water supply and quality and to improve efficiency of water use. Cooperative activities will 72 Supporting

be carried out to increase productivity of US farms in context of varying future availability of water.
Decision support systems will exploit data and modeling capabilities in public and private sector to guide
within- and between-season farm management. Information suports Clear Water Act, Safe Drinking
Water Act, and Water Resources Development Act. Partners include USGS Bureau of Recalamation,
USDA, EPA, NOAA, and commercial entities.

impacts of land cover-land use change on the
surface water cycle for use in assessments; (6)
improved drought and flood predictions based
on improved capability to provide short-term
predictions of nominal and severe weather
events and information on precipitation; (7)
weather-related decision support system
displays of new high-volume satellite data; (8)
new satellite-derived satellite data products for
weather forecasters; (9) better understanding of]
basic atmospheric science related to severe
storms for improved forecast accuracy and warj
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Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

Climate Variability Program Contact: Waleed Abdalati, NASA ESE Research Division,
202-358-0746, wabdalat@hq.nasa.gov

195.8

192.1

Core-GCRP

Climate

Research: This activity supports the improvement of understanding of processes that determine the behavior of the
slower elements of the physical climate system. Particular foci include the processes by which the ice-covered
regions of the high latitude Earth behave, by which the distribution of sea ice varies, and the way in which our
knowledge of ocean and atmospheric circulation can be enhanced through use of global observations of ocean state,
land surface, and atmospheric forcing parameters. The development and testing of new capability for measuring
climatic properties, such as ocean surface salinity, mixed layer depth, and ice thickness is also carried out here.
Models that simulate the behavior of the coupled Earth system (atmosphere, ocean, land surface) for retrospective
and predictive studies of the Earth system on seasonal/interannual and long term scales are also carried out under
this portion of the program. NASA emphases include the accurate representation of forcings for these models and
their initialization and evaluation using global remotely-sensed data.

Observations: This activity supports the obtaining of systematic data sets for a limited number of earth system
parameters such as ocean surface topography, ocean surface winds, and sea ice extent, and will shortly enable the
initiation of regular observations of ice sheet thickness (IceSAT to be launched later this year). Data assimilation
systems using satellite data that provide for accurate geophysically consistent data sets are also carried out through
this program. Airborne observations to explore new measurement capabilities to complement satellite
observations are carried out.

2.0

Core - CCRI
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TP . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
M| M
(1) Estimates of global sea level changes; (2)
Warnings of major climate events such as El Nino;
(3) Ocean state estimation (like weather forecasting)
supports U.S. commerce and defense capabilities;
(4) new information on sea ice processes and
changes in sea ice cover to reduce uncertainty in
.. . . . . . and support validation of assessment models; (5)

Decision Support: The ocean observations and models support initialization and verification of climate models and . . . .

. o . 5 L . . long-term climate simulations tested against
re:al—tlme decision making for the US NaYy and c-omm§r01al maritime mt?rests Cryospheric obser-vanons support observations for assessment of models' ability to
climate model development and verification of high latitude changes. Climate models support national and . . N L
. . . . ; . o simulate prior changes; (6) improved capabiility to
international assessments, including long-term Earth system evolution (both retrospective and predictive) and . . . s .

. LS . . simulate observed regional climate variation given
seasonal-to-interannual forecasts initialized with remotely sensed data that can address shorter-term regional . . . .
52 Supporting global and regional forcings and provide resolved

responses. Information to support President's Energy Policy by providing energy sector with enhanced information
for optimizing selection and placement of energy producing crops, and improving forecasting of electric power loads
to reduce unnecessary energy use and better forecast availability of renewable energy production. Provide predictive
models of how climate variation may affect incidence of diseases, and provide input into decision support systems
for surveillance of diseases and predicting and responding to disease outbreaks.

forecast products; (7) provide inputs to energy
industry for improvements in locating and orienting
renewable energy sources and better planning for
production of renewable biomass-based energy
based on improved knowledge of future climate; (8)
improved ability of epidemiologists to more
accurately predict occurrences of conditions
favorable to disease outbreaks and improved ability
of public health community to respond to infectious
disese outbreaks and other chronic disease condition:
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Program Description (including expected products in the categories of FY02  FY03 Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
M | M

Afn'lo.spherlc Composition  Program Contact: Philip DeCola, NASA/ESE Research 174.6 154.6 Core-GCRP Atmos. Comp.

Division, 202-358-0768, pdecola@hq.nasa.gov

Research: This activity supports the improved understanding of processes by which trace constituents are

transformed and transported in the atmosphere. Studies of how atmospheric chemistry, composition, and

climate are linked are emphasized, including those processes that control the abundance of constituents

that affect the Earth's radiation budget, such as tropospheric methane, ozone, and aerosols, and

stratospheric ozone and water vapor. Computational models are developed to analyze past changes and tg

predict future changes in atmospheric compsition and the linkage between atmospheric chemical and

climate change.

Observations: Ground-based observations of the short- and long-term evolution of naturally and

industrially emitted radiatively and chemically active greenhouse gases and their breakdown products are

made. To obtain global distribution and variability, satellite observations of a limited number of

atmospheric parameters over long periods of time (including climatically relevant parameters such as

ozone, aerosols, solar irradiance, and water vapor) and more comprehensive suites of observations over

briefer periods are made. Airborne observations of a comprehensive suite of trace constituents to improvg

knowledge of processes such as polar ozone depletion, stratosphere/troposphere exchange, and long-rangg

transport of pollutants and their precursors are carried out.
(1) Abundances and trends of halocarbons,
both naturally occurring and anthropogenic,
including chemicals regulated under the
Montreal Protocol and their replacements; (2)
Global models which can be used in
assessments for predictive and retrospective
studies of atmospheric chemical and associated

Decision Support: Data sets on the tropospheric abundance of industrially produced chemically and climate change; (3) Long-term trends of

radiatively active forcing agents are used to assess the effectiveness of present control strategies under the) variability of solar irradiance, atmospheric

Montreal Protocol. Retrospective and Predictive modeling of atmospheric composition for use in nationa ozone, temperature, and water vapor needed as

and international assessments. Data sets on total column ozone and associated surface UV radiation fluxe input for global and regional climate

are provided to the human and ecosystem health communities. Information on background concentration assessment models; (4) Long-term data sets for

of pollutants and their long-range transport is being applied to develop improved forecasting models for 3.6 Supporting surface UV flux for use by ecological and

regional air quality, including improvements in planning for and assessing compliance with air quality
standards and forecasting of pollution episodes. Information on atmospheric aerosols is being used to
improve knowledge of the distribution and processes that control the abundance of aerosol particles.

Information supports modifications to Clean Air Act called for in Presdident's National Energy Policy and
emphasizes collaboration with EPA.

human health communities; (5) Integrated
models of impacts of long-range transport of
gas phase and particulate atmospheric
pollutants and their precursors on regional air
quality and harmful exposure for human and
ecosystem health; (6) improved capability for
forecasting of pollution episodes and
identification of regions at risk and information
to guide targeted reduction of emissions in
focused regions.
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Program Description (including expected products in the categories of
research, observations, and/or decision support)

FY02
Est.
M)

FY03
Regq.
M

Category

Relevant Theme

Policy-relevant deliverables
expected during next 1-4 years

Data System Development
Program Contact: Martha Maiden, NASA/ESE Program Planning and Development
Division, 202-358-1078, mmaiden@hq.nasa.gov

293.0

74.3

Core-GCRP

Shared

Research: Although mostly focused on the large job of providing science data management systems for
large satellite streams, this activity also supports the improvement of data quality and accuracy, especially
for climate records spanning satellite instruments. Includes studies to organize and process data for key
interdisciplinary Earth system science questions and development of computational tools to enhance ease
of data access and usability. New and emerging technologies are integrated . NASA OES would like to
grow the amount of support in this area, which mines the past and leads to the future.

Observations: This activity supports the development of a data system capable of processing, archiving,
and disseminating the large amounts of data generated by the satellites that constitute NASA's Earth
Observing System. Current data increases at the rate of 2 Tbytes/day. Total data volume to date is about
1.2 Petabytes. Current implementation of develpment program completes Earth Observing System Data
and Information System (EOSDIS) in FY02 and will evolve to new more distributed system (SEEDS) in
the future.

Decision Support: NASA is generating geospatial data of unprecedented quality and quantity, and
technology to transform data into information products and use the data in analysis and prediction tools.
This activity supports projects that address applications of national importance and, through research,
validation and verification, and demonstration, provide data products and tools for resource management
and policy decision support.

Data System and Satellite Operations Program Contact: Martha Maiden, NASA/ESE
Program Planning and Development Division, 202-358-1078, mmaiden@hq.nasa.gov; Ed
Chang, NASA/ESE Program Planning and Development Division, 202-358-0742,
echang@hq.nasa.gov

Observations: This activity comprises the Earth Science Data and Information Operations, adding EOS
satellites and EOSDIS operations beginning in FY03 with the completion of major development. It
provides maintenance and operations of the distributed EOSDIS system for the EOS satellites, which
includes command and control of and data receipt from the satellites, satellite data preprocessing and the
associated communications networks among scientists, engineers, and users of Earth science
data/information, science data systems that process the data, and the Distributed Active Archive Centers
(DAACs). The DAACs are NASA's primary Earth science data centers, holding heritage and research
data sets as well as EOS and other satellite data and providing open access to the broad user community.
This activity includes the operation and data processing of satellites whose launch pre-dates the EOS
period. The total number of satellites operated by ESE is now 12 (does not include Landsat).

47.6

211.5

Core - GCRP

Shared

Archive and Distribute more than 2 Terabytes
of information per day and provide scientific
information to more than 2 million users per
year.
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PR . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
GM|EM
Suborbital Science Program Contact: Cheryl Yuhas, NASA/ESE Research Division, 202- 270 300 |Directly Related Shared

358-0758, cyuhas@hq.nasa.gov

Research: This activity supports the development of highly calibrated airborne observations of the Earth
through assurance of calibration facilities and the development and maintenance of a suite of airborne
instruments that can be used to study Earth system processes, provide calibration/validation for Earth
observing satellites, and seve as sensor test beds for new on-orbit sensors.

Observations: This activity supports the maintenance and operations of a small fleet of unique high
altitude and heavy lift aircraft for Earth observations. It also investigates the utiliity of new technology
platforms for Earth observation. Aircraft are used in process-oriented and satellite calibration/validation
field campaigns that are carried out over key geophysical and biogeochemical regions of the Earth.

(1) High resolution multispectral, hyperspectral
lidar, and radar observations of Earth surface at
needed locations for disaster assessments,
documentation of Earth system change, and
resource evaluation; (2) in situ measurements
of atmospheric concentrations of substances
regulated under Montreal Protocol and their
atmospheric breakdown products; (3) in situ
and remotely sensed measurements of
atmospheric pollutants and their contribution to
long-range transport and thus inflow for
regional air pollution models: (4) combined
observations of atmospheric composition and
radiation for assessment of atmospheric
radiation models used in climate assessment
models

Decision Support: This activity allows high quality observations of the Earth system to be made over
critical regions in a timely fashion. Applications include such events as the Hutchinson, KS methane

leaks; local environmental impacts after the World Trade Center collapse; and search and rescue activitieg.
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NPT . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
GM|EM
Information Systems and Computational Technology Program Contact: Tsengdar Lee,
NASA/ESE Research Division, 202-358-0860, tlee@hq.nasa.gov; Azita Valinia, NASA/ESE 21.8 19.0 [Directly Related| Shared

Research Division, 202-358-4471, avalinia@hq.nasa.gov

Research: This activity supports the high end computing requirements for the Earth Science Enterprise,
especially computationally demanding applications for data assimilation and modeling for long-term and
seasonal/interannual climate. It includes the development of new computational methodologies,
algorithms, and software systems suited to take advantage of the capabilities of evolving computational
hardware and software. A particular focus is the development of the Earth System Modeling Framework,
linking together the high end climate models of multiple federal agencies and key participants in the
academic research community, to enhance the interoperability of components of climate models and their
exchange among modeling groups in the US.

Observations: The assimilated data sets enabled by the computing systems are a unique resource for
studying the spatial and temporal variability of a broad range of interrelated Earth system parameters
based on global observations of the atmopshere, oceans, and land surface. By combining the accuracy of
satellite observations with the geophysical completeness of global models, the assimilated data sets are
idea for the study of global variations of the processes that couple Earth system components. The
introduction of new computers made available through this activity is dramatically enhancing the
capability for generation of assimilated data sets. This past year, progress made has enabled a nearly 10-
fold increase in the rate by which assimilated data sets can be produced.

Decision Support: The climate models run on these sytems support international assessments, especially
the evaluation of impacts of a range of climate forcing scenarios (esp. those involving non-CO2 forcing
factors such as methane and tropospheric aerosols) on the global environment. Seasonal-to-interannual
studies focus on the early identification of El Nino/Southern Oscillation events through innovative use of
remote sensing data for initializing models and the identification of expected regional impacts.

(1) Long-term model simulations of Earth's
climate in response to broad range of forcing
factors; (2) Seasonal-to-interannual climate
simulations based on global remotely-sensed
data for model initiation and validation; (3)
Global data assimilation products for use in
assessments of climate variability and change;
(4) Development of data assimilation
approaches for new types of observational data
that can be transitioned to partner agencies for
use in operational prediction systems.

Page 19




NPT . . . FY02 | FY03 . .
Program Description (including expected products in the categories of Policy-relevant deliverables
. .. Est. Req. | Category |Relevant Theme .
research, observations, and/or decision support) expected during next 1-4 years
GM|EM
Education Program Contact: Ming-Ying Wei, NASA/ESE Applications Division, 202-358- 12.5 13.1 Supporting Shared

0771, mwei@hq.nasa.gov

Research: This activity supports the training of graduate students through research fellowships and the
development of early professional careers in Earths science and remote sensing through the New
Investigator Program. It also supports the improvement of teaching and learning in Earth System Science]
for K-16, and any learning, by children and adults alike, outside the classrooms.

(1) More highly trained pool of scientists
through support of ~ 140 graduate student
fellowships and ~ 35 new Investigators; (2)
Continuation of Earth System Science courses
at a total of 45 universities and colleges -
student enrollment at the 23 campuses which
cons