
Forecasting Pollution:  Observations, 

Models and Value of Information

Anne M Thompson, PSU Meteo

Students J E Yorks (MS, 2007),  G G Garner 

(PhD candidate)

Co-Advisors: W F Ryan, K Keller



Talk Outline

ÅMid-Atlantic Pollution Problem
ïObservations 

ïModels & Tang et al (2008) study with IONS-06

ïOver-prediction & residual-layer ïBeltsville data

ÅAir Quality (AQ) Forecasts
ïMonitoring data used in model evaluation (Eder et al, 

2009, approach)

ïTypes & measures of quality

ïValue of Information (VOI) as metric for evaluating 
quality 



IONS-04 for INTEX-NA, July-Aug 2004

IONS-06 for TEXAQS (Spring & Summer)

IONS-04 daily sondes [Thompson et 

al, JGR, 2007a,b].  

Right: IONS-06 design

http://croc.gsfc.nasa.gov/intexb/ions06

Reference:  A. M. Thompson et al., 

Atmos. Chem. Phys. 8, 5113-5125, 2008.

https://webmail.psu.edu/webmail/get_file.cgi?dir=attach&fname=ions06%5fdecal%2egif
http://croc.gsfc.nasa.gov/intexb/ions06
http://croc.gsfc.nasa.gov/intexb/ions06
http://www.espo.nasa.gov/images/intex-b/INTEX-B_vE_800w.jpg


Issues: - AQ Models require accurate simulation of 

emissions, reactions, dynamic processes 



Elements of NAQFC: 

Natl AQ Forecast Capability
Ä The system consists of 2 coupled models: 

Â NAM-12 (2005) & WRF (updated) provide meteorology data

Â EPA CMAQ model predicts tropospheric ozone production and 

transport (chemistry)



Ozonesondes with CMAS (Community Models for 

AQ/Systems) ïY. Tang et al., Environ. Fluid Mech., 2008

ÅBasic premise ïmost sensitive components of 

AQF ïlateral boundary conditions (LBC), 

chemical reaction model ópackageô

ÅSimilar result, IONS-04: Tarasick et al., JGR, 

2007

ÅTang et al (2008) study with IONS-06 data 

(Thompson et al., 2008)

ïRun (1) standard ñfixed,ò static ñLBCò (2)  different 

model-based LBC varying in region and time;  (3)  

LBCs based on IONS-06 sonde data

ïEvaluate model ozone profiles with IONS-06 data



CMAQ & IONS-06:  IONS-06 Network (upper).  Three of 

six LBC tested (lower).  From Tang et al., EFM, 2008

Å IONS-06 Network,

Å Thompson et al., 

ACP, 2008


