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Environmental Threats to
At-Risk Populations

Environmentally induced health risks to populations 
respiratory illnesses are a growing concern globally
particular concern are dust and smoke particles in
atmosphere.

PM2.5 – particles < 2.5 µm diameter

PM10 – particles < 10 µm diameter



Syndromic Surveillance System

Many syndromic surveillance systems have b
developed in recent years to provide electronic acces
information on a variety of diseases and syndrome
few have enhanced their tools with mapping 
visualization technologies.

Rapid Syndrome Validation Project (RSVP)

Syndrome Reporting Information System (SYRIS)



PHAiRS Public Health
Applications in Remote Sensin

Jointly developed by the Earth Data Analysis Center at
University of New Mexico, and the Department of Atmosp
Sciences at the University of Arizona
Funded under NASA's REASoN program
A decision-support system aimed at providing public health off
with early detection and analysis of dust storms to enhance 
ability to warn populations at risk
Assimilates NASA data sets (MOD12) into the Dust Reg
Atmospheric Model (DREAM) – Slobodan Nickovic et al. 2001 
DREAM forecasts atmospheric concentration of both PM2.5
PM10 particle size classes



Project Goals
Development of technologies that streamline the inges
of new environmental data into the system

Providing map data, image services, and analytical 
functions that can be accessed from and integrated int
decision-support systems

Develop a free-standing, web-based interactive mappi
environment as a demonstration of the web services 
provided by PHAiRS



PHAiRS Development Effort
Automate download of environmental data (NCEP, NOAA NOMA

sed in the DREAM model
Automate download and archiving of EPA AIRNow particulate dat
or verification and validation of DREAM model outputs

Automate daily runs of the DREAM model, each providing a 48-ho
oncentration forecast for 6 particle size bins (4 bins and 2 derive
roxies for PM2.5 and PM10)

Post-processing of DREAM output data to create archive of raste
mages and dust concentration data for decision-support systems
Development of web services for mapping, data retrieval, and sta

nalysis



PHAiRS Development Framew



Data Acquisition
• Daily Retrieval

– EPA AIRNow PM2.5 and PM10 hourly 
data for 80+ EPA measurement 
locations within the model domain from 
DataFed. Imported into 
PostgreSQL/PostGIS Database.

– 72-hour NOAA Global Forecast (GFS) 
data for DREAM model initialization 
from two NOAA data sources. Stored in
two separate directories on file system.



Model Execution
itiated Daily Execution of DREAM mode
eginning in early 2007
Verify availability of initialization parameters
Execute the DREAM model
DREAM output conversion from binary to ASC
Import model output into GRASS raster datab
Derivation of PM2.5 and PM10 particle densitie
from 4 size bins output by DREAM model
Reclassify GRASS rasters to reflect EPA AQI
values for visualization



Web Mapping Services

• Open Geospatial Consortium - Web 
Map Services (WMS)
– Time enabled point map service for 

EPA AIRNow PM2.5 and PM10 hourly 
data

– Time enabled raster service for DREAM
model output (in process)

– Background datasets



p p _ _ _p
VERSION=1.1.1&REQUEST=GetMap&
BBox=-120.000,26.000,-97.000,44.000&
SRS=EPSG:4326&Width=459&Height=360&
Layers=GRASS_SHADED_RELIEF,D041607_t00.pm2
us_counties&TIME=2007-04-16T00

http://phairs-devel.unm.edu:8080/cgi-
bin/mapserv?map=dream_animation_20070416_pm25
VERSION=1.1.1&REQUEST=GetMap&
BBox=-120.000,26.000,-97.000,44.000&
SRS=EPSG:4326&Width=459&Height=360&
Layers=GRASS_SHADED_RELIEF,D041607_t20.pm2
us_counties&TIME=2007-04-16T20

http://phairs-devel.unm.edu:8080/cgi-
bin/mapserv?map=dream_animation_20070416_pm25
VERSION=1.1.1&REQUEST=GetMap&
BBox=-120.000,26.000,-97.000,44.000&
SRS=EPSG:4326&Width=459&Height=360&
Layers=GRASS_SHADED_RELIEF,D041607_t20.pm2
us_counties,epa_AIRNow_complete&TIME=2007-04-1



Simple Object Access Protocol (SOAP)
apping services
Delivery of map images via WMS standard

ata delivery and download SOAP service
Extraction of values by EPA station location: DREAM mo
outputs, EPA AIRNow measurements
Output formatted either as HTML for inclusion in browse
or CSV for download

tatistical Summary SOAP Service
Measures of central tendency and dispersion for DREAM
AIRNow data
Measures of association between DREAM output and A
data



PHAiRS Toolkit

A set of free-standing, web-based, 
interactive mapping clients that 
demonstrate the functionality and 
integration of the PHAiRS web services
Mapping services
Data download services
Statistical analysis services



Interactive Mapping Client

• Standard capabilities: pan, zoom, layer 
selection

• Display of time-enabled data: EPA 
AIRNow ground observations, DREAM 
output

• Summarization over specified regions: 
DREAM model output over irregular 
regions (e.g. County)

• Time series tool with plot and animation



EPA AIRNow Ground Stations



.unm.edu:8080/cgi-bin/mapmodule_client.py?map_size=large&layer=us_counties&layer=epa_AIRNow_complete&layer=dream_pm25&raster=gotopodem&date_tim
16+16%3A00%3A00&prev_minx=-125.0&prev_miny=20.0&prev_maxx=-68.0&prev_maxy=58.0&map_maxx=-91.8617647059&map_minx=-

122.373529412&map_maxy=45.0352941176&map_miny=24.6941176471&current_minx=-91.8617647059&current_maxx=-
nt maxy=45.0352941176&current miny=24.6941176471&down x=0&down y=0&up x=0&up y=0&image width=510&image height=340&mode=browse&tool se



Time Series Tool



Data Search and Download
Services

EPA AIRNow data
– View and download
– Summary statistics
Paired DREAM and EPA AIRNow valu
– View and download
– Summary statistics
– Measures of association



Data Downl
and Statist



DREAM Output Data



of Paired EPA and DREAM Output 



Selection of Measures of Central Tendency and Dispers

Descriptive Statistics



p
Modeled and Observed

Dust Values



Validation and Verification

Statistical tests permit assessment of
DREAM model performance in forecasti
dust as NASA data of higher spatial and
emporal resolution are used as input
parameters.



Thank you.

http://phairs.unm.edu


