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Early Achievements in Air Quality and Health
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Global Information Sharing

Progress in dust forecasting and early warning for populations at risk for cardiovascular and chronic respiratory diseases like asthma and myocardial infarction.

Model Perfarmance Using
NCEP/NMM Weather Forecast Model

Baseline Mode! Performance
NCEP/Eta + DREAM before it — ‘_.
satellite data assimilation
into the model. Dust storm
in Southwestern United
States in January 2003,
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University of Arteana
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These are examples of air quality
and health models based on
geospatial techniques, satellite
data assimilation techniques, and
biostatistical techniques from air
quality centers and laboratories
in the United States and
European Union. They all are
produced by GEO members and
participating organizations to
facilitate decisions concerning
human health.
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Global Statistics 2002
Causes of Death Estimated # (%) of Deaths
Cardiovascular 16.7 M (29%)

Infectious and Parasitic 14,9 M (26%)
Chronic Lung 3.0 M (6%)
. Cervters of Disease Control & Prevention, United States
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Global Aerosol Optical Depth-MODIS
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information from imagery

Global Tropospheric,

NO, as viewed by
SCIAMACHY (A&B),
and as modeled by

Mozart (C)
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information from imagery

CALIOP Vertical Profile

532nm Total attenuated backscatter /km/sr

S

25

20

m

Altitude, km

bl el ol A ol Bl il gl bl o o=l A o i B
o0 oS00 0 SO h O h o thOo h o h OO
M s
(=] (]
1\ L

53,43 57.82 S1.87 45.67 39.64 3358 27.50 2141 15.35
—-66.24 —70.20 7334 -75.77 —77.82 —79.60 —&1.20 -82.89 -84.07

Courtesy, UMBC Commission VIII-WG2



Courtesy, UMBC Commission VIII-WG2



1§pf*s

Ne

Current capability Future capability
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isprs
Dust Regional Atmospheric Model (DREAM)
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PHAIRS DREAM Domain

 Domalin center at £ PERNAY
(109°W, 35°N) SRy

e Horizontal semi-
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PHAIRS Approach

* Assimilate NASA Earth observations data into a regional

dust model (DREAM) nested in the NCEP/Eta weather
forecasting model to

— simulate dust entrainment and dispersion patterns
— replace traditional model parameters with actual measurements

— Improve dust forecasts by combining atmospheric and land
surface measurements that influence health outcomes.

e Use air quality data to
— verify & validate model outputs of dust episodes

— transition modeled dust concentrations with air quality standards
 Develop integrated forecast products for users

— model output 24-36 hour animated regional forecasts

— provide fully interoperable SOAP and SOA interfaces and web-
based services for health care communities and authorities

Courtesy, PHAIRS Commission VII-WG2



iSprs The Baker’'s Rack

information from imagery
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Courtesy, PHAIRS

Aims are to: (1) replace
selected trays in the
rack with regularly
refreshed EO digital
data from the

“terrain.” “surface
conditions,” and
“atmospheric”
parameters that

drive DREAM; (2)
improve model

output without

altering the validity

of the model’s original
function; and (3)
convert the model to a
more dynamic forecast.
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Three Generations of DREAM
Model Improvements

Baseline Model Performance

University of Malta
University of New Mexico
University of Arizona

2005

Courtesy, PHAIRS

Model Performance After
Assimilating Earth Observation Data

NASA / University of New Mexico
University of Arizona
World Meterological Organization

2006

Model Performance Using

NCEP/NMM Weather Forecast Model
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information from imagery

/2 Hr Dust Outlook for Lubbock, TX (PM-10)

PHAIRS Dust Animation

Dust Animation Key
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GEONETCast
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information from imagery

Modeled SO,
across Europe
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User-ready
A|r -Quality and Smoke Hazards Products

Aur Quality P
for Sep 4-6, 2004 £ -_:‘-.
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Based on weather forecast models usmg geostatlonary satelllte
data and ground station networks
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Experimental Product
Coast to Coast Ozone
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information from imagery

Thank You

Contact
smorain@edac.unm.edu
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