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Project Overview

ATask 17 Produce a single, quality-
controlled, organized database of
1987-2003 flight data.

A Task 2 7 Provide statistical and
graphical data displays

A Task 31 Address scientific questions

A Task 4 1 Document work and deliver
database



Data Overview

Data from two aircraft operated by WDNR and
Robert Jacko

A WDNR aircraft

I Continuous data from 1987 to 2003: ozone, NO, or NO,,
temperature; RH and pressure (1991-2003), winds
(1987-1991 and 2001-2003 ); backscatter (2001-2003)

I Integrated data from 1994 to 2003: VOC, carbonyl; some
chemistry (2000-2003)
A Robert Jacko aircraft

T Continuous data from 1994 to 2003: ozone; backscatter,
temperature and RH (2001-2003)

I Integrated data from 1996 to 2003: VOC, carbonyi;
some chemistry (2002)



Data |

Ve

ntory

WDNR

Jacko

Year [|date range |flights| O3 | NOx | NOy |[Neph|] T |Wspd| Wdir| RH P |VvOC| Chyl| PM
1987|5/27-8/19 22|y y y y y
1988
1989
1990(7/2-7/19 20| vy 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| vy y y y y y y
1995|6/6-8/12 36| vy y y y y y y
19966/28-7/3 9l vy y y y y y y
1997|6/24-8/28 21| vy y y y y y y
1998|6/25-8/27 35 vy 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| vy y y y y y y y
2001(6/12-8/20 64| vy y y y y y y y y
2002(6/1-12/16 107] vy y y y y y y y y y y
2003(1/3-8/31 78| vy y y y y y y y y y y

Date range|flights| O3 | NOx | NOy [Neph|] T |Wspd| Wdir| RH P |VvOC| Chyl| PM

1994|8/18-8/27 5 vy
1995|6/6-6/31 19| vy
1996|6/29 3l vy y
1997|6/28-9/1 14| y y y
1998|6/24-7/21 10| vy y y
1999|7/16-7/30 11 vy y y
2000]6/30-8/31 3y y y
2001(6/11-8/2 29| vy y y y y y
2002(6/1-10/23 26| vy y y y y y y
2003(1/15-8/27 42| 'y y y y y y y




Data Quality Control @ of2)

WDNR Aircraft

A Invalidated any unflagged negative (-999, -777, -
112) values for latitude, longitude, and altitude

A Invalidated zero values for latitude and longitude
A Invalidated backscatter >0.21 Mm-1
A Suspected ozone less than 7 0.5 ppb

A Suspected any significantly high values if
neighboring values were typical

A Invalidated winds where heading changes at a rate
greater than 5 degrees per 10 seconds

AQCo6d 2002 and 2003 integr at



Data Quality Control of2)

Jacko Aircraft

Al nval i dated data fl agged wi
Al nval i do, Amissing dat ao,

A Suspected ozone data from July 1, 2001, through
July 7, 2002

A Invalidated instrument startup periods for 1999 flights
with highly erratic data

AQC6d 2002 and 2003 integr al



The Database i
Field Mame | Data Type | Descripkion | &
| B |Vear Murnber
| [Route Text
Continuous data Is in MS Access |
| |Date Dake| Time
| [Hour Mumber
- - | [Minuke Murnber
Integrated data is in Excel —fsecerd e
Temperature Murnber
Temperature Yalidity Murmber
| [Relative Hurnidity Murnber
RH Walidity Murnber
=101 | | [ Baremetric Pressure pumber
Field Mame Data Type Description | ﬂ | |'ind Speed Mumber
2 |ID AukoMumber | |'wind Speed Validiey Murnber
| vear Murber | |Wind Direction hurnber
[ |Route Text | |"Wind Direction Yalidity MNurnber
: Flight: Text | [Morth Latitude Murnber
| |Date Dake Time | ['West Longitude Murnber
Hoaur Murnber || Alkitude hurnber
| | Minute Mumnber || Altitude validity Mumber
: Second Murnber | [Heading Murnber
Latitude Texk | [Heading Validity Mumber
| [Longitude Text | [Comments Text
|| Alkitude Murnber ||
| Alkitude GC Nurmber ] |
| [Ozone MNumber Field Properties
| [ Czone QC Murnber
I e Murnber R
hor orber § 8 woN valcity flag key : Table L= Y
| |moz oc Murnber | Validity Code Comment
|| M hurnber A» @ “alid
M Qi Murnber i . .
o Numher A 1/ Plane nat in the air
| |modoc Murnber ] 7 Irwalid
| MOy N'—"‘”EEF - 8 Suspect
My 0 Mumber P
I Extinction Coefficient Murnber j 9| Missing
Field Properties |
I'| Record: L[LII 1 Llilﬁl of 5




Data Analysis

A Statistical and case study approach
A Case studies

I August 13-20, 2003

I June 22-25, 2002

I July 27-August 1, 2001
A Questions

I How does the regional air quality on flight days compare to
the regional air quality on other days?

I What do the aloft measurements say about transport?

I What can be said about "boundary conditions" for the Lake
Michigan area and other urban areas in the upper Midwest?

I What is the relationship among local flow patterns, boundary
layer structure, and horizontal and vertical distribution of
pollutants?



Regional Air Quality on Flight Days Compared to Other Days

—— Max Ozone
—a— WDNR flights
—e— Jacko flights
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Case Study

August 13-20, 2003



August 13 Summary

500 m trajectory Surface Flow

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 measur
by Jacko. Highest concentration to the
southwest of Chicago of about 100 ppb.

Contribution:
Background: 3840 ppb ozone,-2 NQ, ppb
Local: 6670 ppb

Other:
Surface ozone map does not capture peak.

O, aloft

¢ ¢ M (O, NO)) AM > (O, NO)) AM O, surface



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 alof
Local: 30 ppb

Other:
Aloft and surface air quality decoupled

500 m trajectory Surface Flow O, aloft

——o—> P —r——
(O, NO)) AM > (O, NO)) AM O, surface PM




Ozone

Flight Date = Thursday, August 14, 2003
Flight start time = 5:30:51 AM CDT
Flight end time = 8:18:28 AM CDT

Latitude

Ozone (ppb)

43.5 —
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Lake Michigan
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Flight Date = Thursday, August 14, 2003
Flight start time = 5:30:51 AM CDT
Flight end time = 8:18:28 AM CDT
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Ozone
Flight Date = Thursday, August 14, 2003
Flight start time = 5:17:14 PM CDT
Flight end time = 8:02:38 PM CDT

WDNR Final datz
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Flight Date = Thursday, August 14, 2003
Flight start time = 3:13:07 PM CDT
Flight end time = 5:48:27 PM CDT
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WDNR Final data
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August 15 Summary

o 3 Meteorology
,,,_H; Q/f / | Surface high centered over Tennessee
“-\,.\ : % Ridge well west (Colorado)

44 i \-.: ''''' ( ; mw : e.Mmtxgan / i L—
— 6070 .._(665 o EE

West surface winds (opposite of prior day)
s 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 alof
Local: 30 ppb

Other:
Aloft and surface air quality decoupled

500 m trajectory Surface Flow O, aloft

——o—> P —r——
(O, NO)) AM > (O, NO)) AM O, surface PM




Ozone WDNR Final data NOy WDNR Final data

Flight Date = Friday, August 15, 2003 Flight Date = Friday, August 15, 2003
Flight start time =5:35:20 AM CDT Flight start time =5:35:20 AM CDT
Flight end time = 8:21:27 AM CDT Flight end time = 8:21:27 AM CDT
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Ozone WDNR Final data
Flight Date = Friday, August 15, 2003
Flight start time = 4:54:49 PM CDT
Flight end time = 7:36:47 PM CDT
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