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U.S. Plans for Climate, Earth Observations, 

Weather, Oceans, Disasters, …



Integrated Earth Observation System 

(IEOS) Near Term Opportunities

A. Data Management System for Earth 
Observations

B. Improved Observations for Disaster 
Warnings

C. Global Land Observation System

D. Sea Level Observation System

E. National Integrated Drought 
Information System

F. Air Quality Assessment and  
Forecast System



Air Quality
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Smoke from Alaskan/Yukon Fires 

18 July 2004 



Smoke from Alaskan/Yukon Fires 

19 July 2004



2005 Air Pollution Season 



Air Quality Forecasting

“Improving National Air Quality 

Forecasts with Satellite Aerosol 

Observations”

BAMS, Sept. 2005 (86: 1249-1261)

J. Al-Saadi, J. Szykman, R. B. Pierce, 

C. Kittaka, D. Neil, D. A. Chu,

L. Remer, L. Gumley, E. Prins,

L. Weinstock, C. MacDonald, 

R. Wayland, F. Dimmick, J. Fishman
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Systematic Approach

• Evaluation of potential capacity for NASA research 
results to contribute to partnering agency decision 
support tools

• Formulation of architecture for configuration of an 
integrated system solution

• Verification that components could be physically 
connected into system configuration

• Validation of science and technology performance 
of the system through rigorous analysis of flow 
through of science data products in the integrated 
system

• Benchmarking of performance of the integrated 
system solution outputs in terms of value to 
decision makers.



Aviation
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Current Icing Potential (CIP) Icing Severity Index

Original estimate at 825 mb. Severity index 

increases from bottom to top of scale. Areas 

outside the colored pixels have negligible icing 

potential at this level. (16 Feb 2005)
Modified by inclusion of satellite-derived 

phase and liquid water path products from GOES, 

AVHRR, and NASA MODIS. Note improved spatial 

resolution and increased  values of severity index 

corresponding to high LWP. (16 Feb 2005)

Areas of high LWP



6.72m 245K – 261K

11 x 11 Laplacian of Gaussian
Wave Gradient Strength

Gradient 

detection 

methods 

create mask 

of waves

Enhanced MODIS Imagery

Overshooting Cumulus: CIT Signature

MODIS Visible Image

over Colorado Front Range

MODIS Water Vapor Image 

With Turbulence Reports

Enhancement of Turbulence Products 

through Satellite Observations
CIT and Mountain Wave Identification Algorithms to be tested and implemented in the GTG.



From: FAA Aviation 

Safety Journal Vol. 2 (3)

Re-analyzed Mt Spur volcanic eruption observed 

from NOAA-11 in August 1992 indicating 

improved detection (implemented in research 

mode in NOAA CLAVR-X tool used at the 

Washington VAAC) compared to conventional 

reverse absorption methodology 
Convectional Detection

(White - cloud)

ASAP Improved Detection

(Red -ash, Green - ice/ash)

Mt Manam volcanic eruption observed from NASA 

MODIS on 24 October 2004 in a more difficult 

tropical environment (above).

ASAP Improved Detection

(Red -ash, Green - ice/ash)

Convectional Detection

(Ash missed)

Satellite Volash Derived

Cloud Top Height Estimate

Volcanic Ash Detection and Height 

Estimates from Satellite Observations



Public Health



Enhancing Decision Support Tools



EPHTN/HELIX wiring diagram 



Contribution of NASA MODIS 

Observations

The integration of NASA Earth science satellite observations, model predictive 

capabilities, and technology enhances the value of public health decision support. 

NASA MODIS aerosol optical depth observations are combined with EPA monitoring 

data to create more representative PM 2.5 products.



Environmental Public Health Tracking Network (EPHTN)

Health and Environment Linked for Information Exchange 

(HELIX - Atlanta)

Particulate Matter (PM2.5) in 2003

Data from scattered EPA monitoring sites were 

used to make daily surfaces of particulate matter 

(PM) concentrations.   High concentrations of PM 

are associated with adverse health reactions, eg.   

respiratory and cardiovascular problems.

NASA and the CDC are partners in 

linking environmental and health 

observations to enhance public health 

surveillance through the Environmental 

Public Health Tracking Network 

(EPHTN)/HELIX-Atlanta project. 

The integration of NASA earth science 

satellite observations, model predictive 

capabilities, and technology enhances 

the value of public health decision 

support.  In the future, NASA MODIS 

aerosol optical depth observations will be 

combined with EPA monitoring data to 

create more representative particulate 

matter (PM) products.

Additional Earth science satellite 

observations, such as ozone and surface 

temperature, will also be used to 

enhance the EPHTN.

Technical Contacts: Doug Rickman (doug.rickman@nasa.gov)

Dale Quattrochi (dale.quattrochi@nasa.gov)

CDC Contact

Amanda Sue Niskar, DrPH, RN

Science Development Team Leader

National Environmental Public 

Health Tracking Program

Centers for Disease Control & 

Prevention

1600 Clifton Rd, NE, MS E19

Atlanta GA 30333

NASA Program Contact

John A Haynes, Program Manager

Public Health Application, 

Applied Sciences Program

NASA Headquarters MS 5L79

Washington DC 20546-0001

High : 50 µg/m3

Low : 0 µg/m3

EPA sites

v.  April 2005



Coastal Management



Sea Surface TemperatureSea Surface Temperature

MODIS Products used in Real-Time Coastal Observing Systems 
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MODIS True Color Mosaic

Displayed on Global Bathymetric Model



MODIS Chlorophyll / NCOM Merge

Draped on MODIS RGB / Bathymetry

Use of NASA World Wind Tool for 

HABSOS Applications



Coastal Management



Daily

30 day Mean

Anomaly

Improved

Decision AideDecision Aide for

Ship Sampling

Sites
YES

NO

MODIS PRODUCTS

Harmful Algal Bloom (HAB) Monitoring

Advanced MODIS  

Bio-Optical Anomaly Products

Next Day

ForecastForecast

Chlorophyll

Oct. 9, 2005

Backscattering 

C
D
O
M

d
e
tr
it
u
s

a
b
s
o
rp
ti
o
n

PotentialPotential

HABSHABS

Targeting - Possible HARMFUL from non-HARMFUL ALGAL

Supporting Ship Sampling regions measurement programs 

Assessing Size, Location and  Movement of “Bloom” 

Daily Real-Time Monitoring Daily Real-Time Monitoring 



Example Coastal Rapid Prototyping Tools

This tool enables visualizations 

of NRL MODIS data products –

as part of HABSOS V&V  

MODIS Terra Vertical Visibility 



Disaster Management



Active Fire in RED Previously Burned in YELLOW
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MODIS home page

http://modis.gsfc.nasa.gov

March 2005



South Africa’s Fire Early Warning System
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Disaster Management



Disaster Management



Ecological Forecasting 
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EOSDIS Science Data Systems

Tasking

Processing

Exploitation

Public Access

Data Processing & 

Mission Control

Terra

SIAM-SERVIR 

Center in Panama City

SRTM



MODIS & SERVIR

12/19/05 MODIS Aqua Image of chlorophyll a concentration

Red Tide Mapping

12/19/05 MODIS Aqua Guatemala Subset of SERVIR 

Fire Rapid Response System

Fire Rapid Response



SIAM-SERVIR
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TOPS

TOPS Architecture

• Simulation Models
Biospheric models for 

ecological monitoring & 

forecasting

• IMAGEbot Planner

Optimizes data 

processing plans & 

retrieves appropriate 

data for analyses

• Causal Discovery

Autonomous analysis of 

data for discovery of 

novel causal models; 

integrated with TOPS for 

model validation

MODIS PRODUCTS (8 days/Annual)

1 LAI

2 FPAR

3 GPP/NPP*

4 LST-TERRA/AQUA

5 NDVI

6 EVI

7 LANDCOVER/Cont Fields*

8 ALBEDO

9 SNOW

10 FIRE

METEOROLOGY (Daily)

11 MAX TEMPERATURE

12 MIN TEMPERATURE

13 RAINFALL

14 SOLAR RADIATION

15 DEW POINT/VPD

16 DEGREE DAYS

TOPS-NOWCASTS (daily)

17 TOPS-SNOW

18 TOPS-SOIL MOISTURE

19 TOPS-ET

20 TOPS-OUTFLOW

21 TOPS-GPP/NPP

22 TOPS-PHENOLOGY

23 TOPS-VEG STRESS

TOPS-FORECASTS (5 days to 180 days)

24 BGC-LAI/PHENOLOGY

25 BGC-SOIL MOISTURE

26 BGC-OUTFLOW

27 BGC-ET

28 BGC-VEG STRESS

29 BGC-SNOW

30 BGC-GPP/NPP

TOPS PRODUCTS



Carbon Management





Output: 
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http://geo.arc.nasa.gov/website/cquestwebsite



Agricultural Efficiency



Agriculture Efficiency
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Applying NASA Research Results 

for improving Crop Production Assessment

MODIS Rapid MODIS Rapid 

Response Response 

products products 

provide timely provide timely 

looks at crop looks at crop 

conditioncondition

EOS products

Productivity modeling (FAS)

WAOB Estimates

Policy/Resource Decisions

TOPEX and JASONTOPEX and JASON--1 products provide 1 products provide 

lake level data in critical irrigated areaslake level data in critical irrigated areas

TRMM products provide TRMM products provide 

better data on available better data on available 

waterwater

Jason

TRMM



Water Management



Water Management

EOSDIS & DAACs

Processing

Exploitation

GRACE

Terra

Riverware

& AWARDS

Societal 

Benefits



Evaluating the use of Water 
Cycle Research Results

Variation in global snow cover for the period 

from 2001- 2002 derived from NASA 

observations
GRACE results show

variations in snow and 

ice masses



DEVELOP Program



DEVELOP - MODIS Usage

Oklahoma Disaster Management – MODIS Water Vapor – MOD 05 (FY04)

The Oklahoma Disaster Management team used water vapor data from the MODIS Terra instrument 

in conjunction with vertical column data from the Lidar Atmospheric Sensing Experiment (LASE) to demonstrate 

water vapor density and distribution. 

Alabama Air Quality – MODIS Thermal Data – MOD 11 (FY03-FY04)

The Alabama Air Quality team used thermal data from the MODIS Terra instrument to identify thermal differences 

between urban areas and the cooler, surrounding rural areas.

Tennessee Air Quality – MODIS Aerosol Optical Thickness – MOD 04 (FY05)

The Tennessee Air Quality team is using aerosol optical thickness data from the MODIS Terra 

instrument to compare with model output from the Community Multiscale Air Quality Modeling System.  

Louisiana Homeland Security – MODIS Land Cover – MOD 12 (FY05)

The Louisiana Homeland Security team used land cover data from the MODIS Terra instrument to 

determine usage characteristics to determine a point source for a chemical release.  

Utah Invasive Species – MODIS NDVI – MOD 13 (FY05)

The Utah Invasive Species team used Normalized Difference Vegetation Index derived from the 

MODIS Terra instrument in conjunction with field measurements to model cheatgrass cover across years starting in 

2000 and to evaluate Utah State University’s model process.



Challenges on the Way Ahead

• Systematically transitioning appropriate NASA 
research results to be adopted into operational 
systems to serve society

• Characterizing uncertainty in model forecasts for 
weather, climate, and natural hazards

• Benefiting from increased computing and modeling 
capacity to handle volume and range of data from 
NASA observatories

• Adopting the use of the Federal Enterprise 
Architecture Framework

• Evolving an Earth-Sun System Gateway portal to 
provide interoperability and access between research 
results and integrators



NASA Earth-Sun System Gateway (ESG)



Benchmark Reports
http://aiwg.gsfc.nasa.gov

MODIS-related

USDA Production Estimates and Crop Assessment Division DSS Assimilation,

Sept. 2005.

Application of Earth Science Satellite Observations to Improve Environmental Public Health 

Surveillance Systems, Sept. 2005

AQI - Application of Satellite Data for Forecasting Particle Pollution, Nov. 2003

RSVP Benchmark Report for Public Health, Sept. 2005

Aviation Current Icing Potential, July 2005

Initialization of the NCEP Eta/NAM Model DST with Uncoupled NLDASE Land Surface 

States, Sept. 2005

Border Security Decision Support System Driven by Remotely Sensed Data Inputs, Sept. 

2005

Air Quality – Surface Characteristics, Sept. 2005

Diver Visibility with Navy/NRL, 2004

Non-MODIS

Globally Assimilated Lateral Boundary Conditions to Improve CMAQ Ozone Estimates, 

Sept. 2005



Reports @ http://aiwg.gsfc.nasa.gov

• Evaluation reports for 

• TOPS (Ecological Forecasting)

• Land-Air Connections (Air Quality)

• CREWS, GNOME, HABSOS and Sediment Management 

(Coastal Management)

• V&V report for 

• HABSOS (Coastal Management) 



Applied Sciences

Solicitations



Decisions CAN & ROSES A.24 

Integrated System Solutions:  Proposals to Link End-to-End
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Decisions CAN & ROSES A.24 

Decisions CAN

Total Step-2 Full Proposals: 172

Awards: 24 proposals (18 projects)

Agriculture Efficiency 23

Air Quality 11

Aviation 12

Carbon Management 7

Coastal Management 18

Disaster Management 52

Ecological Forecasting 29

Energy Management 2

Homeland Security 7

Invasive Species 10

Public Health 11

Water Management  22

Solutions Networks 15

MODIS – By far the most often mentioned sensor.

Numbers include proposals serving  more than one application.

ROSES A.24

Total Step-2 Full Proposals: 98

Awards: April 2006

Agriculture Efficiency 10

Air Quality 17

Aviation 7

Carbon Management 1

Coastal Management 17

Disaster Management 15

Ecological Forecasting 9

Energy Management 3

Homeland Security 4

Invasive Species 4

Public Health 5

Water Management  16

Solutions Networks 6

**  Preliminary/approximate numbers. **



Current and Future Solicitations

Decisions CAN (Awards 6/05) Runs FY05-FY08 

ROSES 2005  (Awards 3/06) Runs FY06-FY09

ROSES 2006 No solicitation planned

ROSES 2007 (Awards 10/07) Runs FY08-FY10

ROSES 2008 (Awards 10/08) Runs FY09-FY11

ROSES 2009 (Awards 10/09) Runs FY10-FY12

ROSES 2010 (Awards 10/10) Runs FY11-FY13

. . .  



Questions 

Contact Information:

Ron Birk, Program Director 202-358-1701  

Applied Sciences Program Ronald.J.Birk@nasa.gov

SMD  Earth Science Division

Websites:

http://science.hq.nasa.gov/earth-sun/applications/

http://aiwg.gsfc.nasa.gov/

“At NASA Applied Sciences, we don’t make the decision 

support tools you use.  We make them better.”

- Decisions CAN Reviewer   


