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Project Overview 

ÅTask 1 ï Produce a single, quality-

controlled, organized database of  

1987-2003 flight data. 

ÅTask 2 ï Provide statistical and 

graphical data displays 

ÅTask 3 ï Address scientific questions  

ÅTask 4 ï Document work and deliver 

database 



Data Overview 

Data from two aircraft operated by WDNR and  

Robert Jacko 

ÅWDNR aircraft 

ïContinuous data from 1987 to 2003:  ozone, NOx or NOy, 

temperature; RH and pressure (1991-2003), winds 

(1987-1991 and 2001-2003 ); backscatter (2001-2003) 

ïIntegrated data from 1994 to 2003: VOC, carbonyl; some 

chemistry (2000-2003) 

ÅRobert Jacko aircraft 

ïContinuous data from 1994 to 2003:  ozone; backscatter, 

temperature and RH (2001-2003) 

ïIntegrated data from 1996 to 2003:  VOC, carbonyl; 

some chemistry (2002) 



Data Inventory 
Year date range flights O3 NOx NOy Neph T Wspd Wdir RH P VOC Cbyl PM

1987 5/27-8/19 22 y y y y y

1988

1989

1990 7/2-7/19 20 y y y y y

1991 6/12-7/18 22 y y y y y y y

1992

1993

1994 7/6-8/27 16 y y y y y y y

1995 6/6-8/12 36 y y y y y y y

1996 6/28-7/3 9 y y y y y y y

1997 6/24-8/28 21 y y y y y y y

1998 6/25-8/27 35 y y y y y y y

1999 6/8-8/27 41 y y y y y y y

2000 6/30-8/30 20 y y y y y y y y

2001 6/12-8/20 64 y y y y y y y y y

2002 6/1-12/16 107 y y y y y y y y y y y

2003 1/3-8/31 78 y y y y y y y y y y y

Date range flights O3 NOx NOy Neph T Wspd Wdir RH P VOC Cbyl PM

1994 8/18-8/27 5 y

1995 6/6-6/31 19 y

1996 6/29 3 y y

1997 6/28-9/1 14 y y y

1998 6/24-7/21 10 y y y

1999 7/16-7/30 11 y y y

2000 6/30-8/31 3 y y y

2001 6/11-8/2 29 y y y y y y

2002 6/1-10/23 26 y y y y y y y

2003 1/15-8/27 42 y y y y y y y

WDNR 

Jacko 



Data Quality Control (1 of 2) 

WDNR Aircraft 

ÅInvalidated any unflagged negative (-999, -777, -

112) values for latitude, longitude, and altitude 

ÅInvalidated zero values for latitude and longitude 

ÅInvalidated backscatter >0.21 Mm-1  

ÅSuspected ozone less than ï0.5 ppb 

ÅSuspected any significantly high values if 

neighboring values were typical 

ÅInvalidated winds where heading changes at a rate 

greater than 5 degrees per 10 seconds 

ÅQCôd 2002 and 2003 integrated data  



Data Quality Control (2 of 2) 

Jacko Aircraft 

ÅInvalidated data flagged with comments ñnot validò, 
ñinvalidò, ñmissing dataò, and ñstabilizingò 

ÅSuspected ozone data from July 1, 2001, through  
July 7, 2002 

ÅInvalidated instrument startup periods for 1999 flights 
with highly erratic data 

ÅQCôd 2002 and 2003 integrated data 



The Database 

Continuous data is in MS Access 

Integrated data is in Excel 



Data Analysis 

ÅStatistical and case study approach 

ÅCase studies 

ïAugust 13-20, 2003 

ïJune 22-25, 2002 

ïJuly 27-August 1, 2001 

ÅQuestions 

ïHow does the regional air quality on flight days compare to 

the regional air quality on other days?   

ïWhat do the aloft measurements say about transport?   

ïWhat can be said about "boundary conditions" for the Lake 

Michigan area and other urban areas in the upper Midwest? 

ïWhat is the relationship among local flow patterns, boundary 

layer structure, and horizontal and vertical distribution of 

pollutants? 



Overall Max Ozone with Flights
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Case Study 

August 13-20, 2003 



August 13 Summary 

Meteorology 

Surface high over Northern Great Lakes 

Ridge to the west (Colorado) 

Northeast surface winds 

East aloft winds 

 

Air Quality and Transport  

Aloft and surface transport from  

Michigan and Canada of 30 to 40 ppb. 

Peak concentration of about 100 ppb measured  

by Jacko.  Highest concentration to the 

southwest of Chicago of about 100 ppb. 

 

Contribution:  

Background: 30-40 ppb ozone, 1-2 NOy ppb 

Local: 60-70 ppb 

 

Other:  

Surface ozone map does not capture peak. 

500 m trajectory 

(O2, NOy) AM 

Surface Flow 

(O2, NOy) AM 

O3 aloft  

O3 surface 
PM 



August 14 Summary 

Meteorology 

Surface high Northeast 

Ridge well west (Colorado) 

East surface winds 

Southeast aloft winds 

 

Air Quality and Transport  

Aloft transport from northern Indiana/Ohio 

of 70 ppb.  Surface transport from southern 

Michigan and Canada of 40 ppb. Peak 

concentration of about 110 ppb measured 

over Lake Michigan off Chicago.   

 

Contribution:  

Background: 40 ppb surface and 70 ppb aloft 

Local: 30 ppb 

 

Other:  

Aloft and surface air quality decoupled 

500 m trajectory 

(O2, NOy) AM 

Surface Flow 

(O2, NOy) AM 

O3 aloft  

O3 surface 
PM 







August 15 Summary 

Meteorology 

Surface high centered over Tennessee 

Ridge well west (Colorado) 

West surface winds (opposite of prior day) 

West aloft winds 

 

Air Quality and Transport  

Aloft transport from Illinois and Kentucky  

of 70 ppb.  Surface transport from northern 

Indiana and northern Ohio, but ozone is 

titrated. 

 

Contribution:  

Background: 30 ppb surface and 70 ppb aloft 

Local: 30 ppb 

 

Other:  

Aloft and surface air quality decoupled 

 

500 m trajectory 

(O2, NOy) AM 

Surface Flow 

(O2, NOy) AM 

O3 aloft  

O3 surface 
PM 






