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Temporal Visualization of Aerosols
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Dust Storm Frequency And Estimated
Emissions 1963-1992 (averaged)
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Courtesy, Global Change Newsletter # 58, June 2004



Average Dust Deposition (g/m2/year)

Source: Science 308 (1 April, 2005) p.70




Areas Reportedly Undergoing High Rates
of Land Cover Change---last few decades
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Net Change in Components
of Human Well-being
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Particulate Matter Size Distribution
& Their Related Biophysical Impacts
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Premature Mortality Risk
Attributable to PM, 5
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Reported Coccidioidomycosis Cases
U.S. & Territories 2002




Leading Causes of Death, Worldwide:
Est. for 2002

Cardiovascular 16,733,000 (29%)
Infectious & parasitic 14,867,000 (26%)
Malignant neoplasms 7,121,000 (12%)

Violence/injuries/
Accidents/suicides

Chronic lung

5,168,000 (9%)

13,702,000 (6%) Total estimated deaths
2,972,000 (5%) =97,029,000

Pregnancy-related

Other 2,398,000 (4%) Nearly 15’000’000

Digestive disorders 1,968,000 (3%) (> 25%) are attributed to
o Infectious diseases
Neuropsychiatic dis. 1,112,000 (2%) (UN/WHO)

Diabetes mellitus 988,000 (2%)

Source: Emerging Infectious Diseases, 2005
Centers for Disease Control and Prevention



Locations of Emerging Infectious Diseases

Source: U.S. Centers for Disease Control, 2005



Integrated System Solution




DREAM's GOVERNING EQUATION




Data Assimilation Concept

Health Data in:
Doctors/Schools

Health situations like
respiratory syndromes

~—

Analysis & Visualization

Epidemiologists

ﬁ

&

Other data:
Raster/Vector

CcDC

Via NEDSS

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




AERONET (AErosol RObotic NETwork)

AERONET is a collection of radiometers on the
ground that view the sun and sky in order to
characterize the atmospheric aerosol
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AERONET

Measurements used to derive information about
aerosol (size, composition, spectral thickness) are
useful for validating satellite-based aerosol products
(e.g., MODIS, MISR, Landsat)

Before passage of smoke Smoke particles
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Texas PM, s Monitoring Network
As of March 2001
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Lubbock, TX Air Quality Monitoring Station

EPA site number: 48-303-
0001
State: Texas
County: Lubbock
City: Lubbock
Address: 5th Street at
Avenue K
Site coordinates:
Latitude: 33° 35' 27"
North (+33.590833°)
Longitude: 101° 50" 51"
West (-101.847500°) Tl
Elevation: 963 m (3160 ft) ¢ '
Maintained by: TCEQ s
Lubbock Regional Office




Remote Sensing of Aerosols from MODIS

Pre-compute look-up table of radiance values
(geometry, aerosol type, aerosol amount, surface

type)

After determining surface type, compare
measured radiance with pre-computed values; the
solution is that which best matches the observed
radiance

Thus, aerosol type and amount are not measured
quantities but inferred from radiance measured at
the satellite.

Courtesy, Christopher Cattrall and Kurt Thome,
University of Arizona



Aerosol Optical Depth @ 550 nm Observed
by MODIS Aqua at Lubbock, TX
December 15, 2003 (2055 UTC)
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DREAM Inputs & Upgrade Potential

Static Inputs

Dynamic/Variable Inputs

Assimilation Potential

Global topography
(1x1 km)

Latitude/longitude,
thinned grid standard

ASTER-AST 14/SRTM
Digital elevation

Global soil types FAO
2X2 minute (converted
Into texture classes)

10 pressure levels

NRCS: SSURGO and
STATSGO

Global vegetation types
USGS (1x1 km)

Geo-potential height

MOD 15 vegetation
LAI, FPAR (1km)

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

Wind components

Addressed by NCEP/Eta

Specific humidity

AIRS/AMSU-A
atmospheric humidity

Surface fields (soil temp,

moisture, and albedo)

MOD 11 soil temp

TRMM 3A-53 5-day
rain map (2 x 2 km)




New Mexico/ Texas Dust Storm

MeXxIco
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Modeled Dust Concentrations vs
Ground Visibility at Weather Stations
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Comparison of In-situ and Modeled PM; 5
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Patterns of Visibility Classes
Vs Modeled Dust Loading
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Visualizations of Four DREAM
Replacement Parameters
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(a) MODIS Land Cover; (b) MODIS Leaf-area Index; (c) SRTM Elevation; (d) Soil Texture Classes
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Shuttle Radar Terrain Mission Data
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Surface Roughness
For DREAM we need surface roughness length, z,

National Elevation Data

(Experimental)



MOD12Q1—(Version 004) Land Cover Type
for 2001




Migrating Ozone Concentrations
Impact Incidence of Asthma




MODO08_473 - Maximum Daily Ozone and
New Mexico Ground Station Locations

For information on the the user interface, move the mouse
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MODIS MODO8 Atmospheric
Product

-sub data set 473, Maximum
Daily Ozone

-derived from EOS-HDF4
formatted file

-1 by 1 degree resolution

-classified in Dobson units
that measure total
atmospheric profile

New Mexico ground station
network

-primarily in urban contexts

-classified in ppb ozone



The Rapid
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Syndrome Validation
(RSVP)™

RsvPD

Rapid Syndrome Validation Project

Login

Reqion: | Select One ---- -|
Facility: E
Username:

Password : |
Login I

To log In, select your
reqion, then your
facllity, then your
user nama.

Saelect One

Select One

General News

WHO Disease Outbreak
News

Documents

Frequently Asked
Questions

Answers Lo common
questions for users of our
products and developers.

User's Manual
How o use RSVP
offectively in your
organization.

September 22, 2004
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The Rapid Syndrome Validation Project (RSVP)™

The Rapid Syndrome Validation Project (RSVP)™ is an Internet based population health surveillance tool designed to
facllitate rapid ¢ atlons between epid glsts (public health officlals In local public health jurlsdictions) and
health care providers (especlally physicians, physiclan assistants and nurse practtloners). RSVP Is being developed
al Sandia National Laboratories, a Department of Energy laboratory in Albuquerque, New Mexico in collaboration with
epidemiologists and public-health officials at the State of New Mexico Department of Health and clinicians from several
clinics.

RSVP Is conflgured to avercome existing barrlers to reporting of susplclous or unusual symptoms In patients, and
caplure clinician judgment regarding severity of illness and likely category of disease. For clinicians, RSVP provides
immediate feedback with data of relevance to the individual patient reported as well as continuous updating of the
geographic and temporal characteristics of symptom distribution in the local community. This includes timely analysis
from local epldemiologists (city, county or State depanding on locale) as well as alerts regarding serlous disease
oultbreaks based on historical experience or ongoing investigations. For the epidemiologist in the local public health
office, RSVP provides real lime data reporting, the ability W perform a wide array of the Geographic Information
System (GIS) analyses, and a fast, con way to ¢ licabe with all reporting clinicians on the network,

by sandla L
Lot modfed Jume 18, 2004

& Inlerned

http://sloan.sandia.gov:8888/RSVP/




Rapid Syndrome Validation Project™
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(Red indicates number of reported syndromes.)

RSVP Objectives

1. Tllustrate how
Earth observing
satellite data can
assist RSVP design
goals

2. Identify and
validate
scientifically sound
relationships
between
environmental
stimuli and
resulting human
health responses
3. Integrate
scientific
relationships into
spatially explicit
products for use in
RSVP delivery
systems for public
health officials









Human adapted Avian adapted 1918 Flu
. H5 3 H1

Amino
acid change




Sumatra, December 26, 2004

The leading wave, shown in time-lapse stages below, raced west
across the ocean at more than 500 mph, with a barely notice-
able height of two feet. As it neared land, the wave, its
enormous energy intact, surged as high as 45 feet.

At least three waves, and in some places more,

pounded shorelines.

Scale varies in this perspective.
Distance from northern Sumatra
to Somalia is 3,000 miles

(4,828 kilometers).

SOURCE: VASILYAL TITOV,
TSUNAMI RESEARCH
PROGRAM, NOAA
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