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Temporal Visualization of Aerosols



Asthma: Top Ten Cities for Asthma

1) Tucson, AZ
2) Kansas City, MO
3) Phoenix-Mesa, AZ
4) Fresno, CA
5) New York, NY
6) El Paso, TX
7) Albuquerque, NM
8) Indianapolis, IN
9) Mobile, AL
10) Tulsa, OK



Reported Predictors &Triggers
of Asthma

Respiratory Predictors
1. Urbanicity
2. Traffic density
3. Age
4. Gender
5. Temperature
6. Precipitation
7. Humidity
8. Others ?

Respiratory Triggers
A. Outdoor Environment

1. Dust/Smoke
2. Pollen
3. Ozone

B. Indoor Environment
1. Wall-to-wall carpet
2. Cockroaches
3. Stuffed toys



New Mexico

Mexico

Texas

New Mexico/Texas Dust Storm



Gale force winds in combination with dry conditions caused 
one of the worst dust storms in West Texas in recent years.
Station # 306 in Lubbock measured the highest one-hour
average PM2.5 measurement in the state between 1-2pm with
485.6 µg/m3. CAMS 306 also measured the daily average 
PM2.5 at 76.7 µg/m3. 









Governing Concept for DREAM



MOD 11 soil temp
TRMM 3A-53 5-day 
rain map (2 x 2 km)

Surface fields (soil temp, 
moisture, and albedo)

AIRS/AMSU-A 
atmospheric humidity

Specific humidity

Addressed by NCEP/EtaWind components

MOD 15 vegetation 
LAI, FPAR (1km)

Geo-potential heightGlobal vegetation types 
USGS (1x1 km)

NRCS: SSURGO and
STATSGO10 pressure levels

Global soil types FAO 
2x2 minute (converted 
into texture classes)

ASTER-AST 14/SRTM 
Digital elevation

Latitude/longitude, 
thinned grid standard

Global topography
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Assimilation PotentialDynamic/Variable InputsStatic Inputs

Items in blue are
NASA-generated
products. Idea
is to migrate 
from static to 
dynamic inputs

DREAM Inputs & Upgrade Potential



National Elevation Data

Shuttle Radar Terrain Mission Data

Surface Roughness

(Experimental)



Surface Soil Textures in the SW



Wind Erodibility Groups in the SW



MOD12Q1—(Version 004) Land Cover 
Type for 2001 



MOD12Q1—(Version 004) Land Cover 
Type for 2001



AZ/NM (MOD13A4) 16-Day
Vegetation Index 1-km



Migrating Ozone Concentrations



VALUE & BENEFITS

Expand user base for 
RSVP

Refine quality of public 
health response NASA 
assets feed DSS

Migrate RSVP-2 to RSVP-
3

Provide quicker public 
health response 

Benchmark value of 
solutions

Integrate NASA/CDC 
solution

Stimulate Workforce Dev

EARTH SYSTEM MODELS

Modeling Framework
NCEP-ETA* + “DREAM”

Candidate Adjunct Models
Plume dispersion
Ecological Models (e.g. HPS)

Statistical models
(e.g., NARA, NARISA)

MONITORING & MEASUREMENTS

MODIS Data Products
MOD04,08,09,11-17

ASTER Data Products
AST14, AST05,08

MISR Data Products
MIS05,08,09

Shuttle Radar Topography

DECISION SUPPORT TOOLS

Enhance RSVP capabilities w/

visualizations and animations of

key environmental triggers

Improve DREAM inputs  w/

NASA products

Improve NCEP-ETA weather

forecasting model w/

DREAM inputs

Improve aerosol and smoke

dispersion models w/ NASA

products

Obser
vat

ion
s

Data

Predictions

Integrated System Solution



Data Assimilation Concept

Health Data in:
Doctors/Schools

Other data:
Raster/Vector

Epidemiologists
Analysis & Visualization

CDC
Via NEDSS

e.g., triggers & predictors
like dust, urbanicity, etc.

Health situations like
respiratory syndromes
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