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Issues Identified Last Year

#1 Impact of ASOS data versus pre-ASOS 
data on AERMOD predicted 
concentrations

#2 Guidance and tools for filling data gaps in 
ASOS data and improving quality 
assessment and reporting in AERMOD

#3 Impact of light winds in AERMOD

#4 Use of hourly average ASOS winds 
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Issue #1 - ASOS vs. Pre-ASOS

Action #1 - Understand differences in equipment, 
measurement, and reporting of meteorological 
parameters in the two (three) systems.

Status:  Aug. 21, 2007 memo details differences:

 Pre-ASOS analog rotating cup anemometer/ 
human observations,

 ASOS digital rotating cup anemometer (starting 
mid-1990s) 

 ASOS sonic anemometer (starting 2002). 



5

Issue #1 / Action #1 (cont.)

 METAR Reporting System after July 1996.

New variable wind designation 

(wind speeds between 2-6 kts with 60 deg. or more change 
in wind direction in two minute average).

Similarities of Standard ASOS to pre-ASOS:

Ÿ  Winds below 3 kts reported as calms,

Ÿ  Based on 2-min avg. measured 10 min. before 

the hour.
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Action #2 - Compare AERMOD model predictions 
using pre-ASOS and ASOS met data from same 
NWS stations and times.

Status: Based data from EPAôs 1997 ISC3 study, 
compared AERMOD impacts using pre-ASOS and 
Standard ASOS NWS data. 

Conclusions:
 Standard ASOS data okay to use in AERMOD ïlack 

of complete cloud cover data did not introduce 
unacceptable bias.

 OAQPS will document results in Tech Memo

ASOS vs. Pre-ASOS (contôd)
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AERMOD ASOS Sensitivity ïClouds Only:
35m Stack No Downwash
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AERMOD ASOS Sensitivity ïFull Data:
35m Stack No Downwash
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ASOS vs. Pre-ASOS (contôd)

Action #3 - Compare AERMOD model predictions using 
pre-ASOS and ASOS met data from same NWS 
stations but different times periods.

Status: No action needed. The positive results of Action 
#2, the problems identified in standard ASOS data 
(see Action #4), and pursuit of Issue #4 resolved 
issue satisfactorily
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ASOS vs. Pre-ASOS (contôd)

Action # 4 - Investigate why the number of calms and 
missing data reported by ASOS stations appears to be 
significantly higher than for pre-ASOS data.

Status:
 ASOS measures lower wind speeds due to bias of 1.5 kts in pre-

ASOS analog wind measurements (NOAA: due to incorrect dial 
offset)

 Higher incidence of missing data primarily due to METARôs 
variable wind designation.

 No further action ïuse of 1-minute ASOS data to generate 1-hour 
average winds will remove the ñcalmsò problem.
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Philadelphia Airport Wind 
Measurements

Pre-ASOS/pre -METAR (1990-1994 avg.)

Calm Hours Missing Hours Total Hours

1.9 % 1.4 % 3.3 %

Standard ASOS/METAR (2001-2005 avg.)

Calm Hours Missing/Vari. 
Hours

Total Hours

8.4 % 4.0 % 12.3 %
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Issue #2 - Missing Data Replacement 
Guidance and QA Reporting

Action #1 - Missing Data Replacement and QA 
Reporting in AERMET

Status: 
 Missing met data tolerated in AERMOD, was not 

the case with ISC3.  

 Survey drafted to assess QA features in AERMET 
/ awaiting distribution.

 Based on response to survey, changes may be 
proposed in AERMET
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Issue #3 - Impact of Light Winds

Action #1 - Develop a survey to determine if under-
prediction by AERMOD under light wind speed 
conditions is a problem

Status: 

 Survey drafted / awaiting distribution.

Action #2 - Based on response to survey, conduct study 
evaluating AERMOD performance under light wind 
conditions and recommend guidance if needed.

Status: This action may be addressed as part of Issue #4  
(Hourly Avg. ASOS Winds, esp. sonic anemometer)  
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Hereôs Joe.
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Issue #4 ïHourly Averaged Winds

Background:
 ASOS wind speeds currently reported as the 2-minute average 

taken approximately 10 minutes before the hour
 The 2-minute winds are recorded every minute and are available 

on an NCDC ftp site for all first order NWS stations (beginning with 
2000 data)

 The capability exists to calculate hourly average winds (and other 
parameters) from these data

 Use of average hourly winds may dramatically reduce the number 
of ñcalmsò reports and eliminate the number of hours when winds 
are reported less than 6kts with a variable direction

Issue:
 What would be the impact on AERMOD concentrations of using 

hourly averaged NWS winds?
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Hourly Averaged Winds

Action #1 - Find out more about accessibility, 
formats and NWS stations and years available

Status: 
 Wind data is available for all 1st order NWS ASOS 

sites starting in 2000 and all other sites beginning 
March 2005.

 Data goes through a QA process similar to METAR 
reported winds

 Formats are not tightly controlled (may vary 
somewhat) but OAQPS has developed algorithms 
to process.
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Hourly Averaged Winds

Action #2 - Create hourly wind averages for a 
subset of stations and run AERMET/AERMOD

Status:
 1-minute winds have been used to create hourly 

wind averages for 5 years data for 7 NWS stations 
(ACY, BHM, DTW, OKC, PHX, PIT, RDU).

 AERMET and AERMOD have been run, using a 
variety of sources and source types and for both 
rural and urban cases.

 Some AERMET results follow.
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Atlantic City, NJ 2003-2007
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Birmingham, AL 2003-2007
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Detroit, MI 2003-2007
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Oklahoma City, OK 2003-2007
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Phoenix, AZ 2003-2007
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Pittsburgh, PA 2003-2007
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Raleigh-Durham, NC 2003-2007
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Hourly Averaged Winds

Action #3 - Compare concentrations to 
AERMOD runs with same stations and 
years using traditional ASOS 
observations.

Status: This Action combined with Action 
#2.  Results are being analyzed.  Some 
preliminary results on next few charts.
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AERMOD Using Hourly Averaged Winds
Variation of AERMOD concentrations for a variety of source types and averaging 
periods, using standard ASOS and 1-min/standard ASOS hybrid.
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AERMOD Using Hourly Averaged Winds
Variation of AERMOD concentrations for a variety of source types and averaging 
periods, using standard ASOS and 1-min/standard ASOS hybrid.
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AERMOD Using Hourly Averaged Winds
Variation of AERMOD concentrations for a variety of source types and averaging 
periods, using standard ASOS and 1-min/standard ASOS hybrid.
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AERMOD Using Hourly Averaged Winds
Variation of AERMOD concentrations for a variety of source types and averaging 
periods, using standard ASOS and 1-min/standard ASOS hybrid.
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Questions/Comments?

Contacts:
Alan Dresser, NJ DEP

alan.dresser@dep.state.nj.us
609-633-2675

Joe Sims, AL DEM
jes@adem.state.al.us
334-279-3079

Brad Ashton, IA DNR
brad.ashton@dnr.state.ia.us
515-242-6532

Jim Haywood, MI DEQ
haywoojg@michigan.gov
517-241-7478
312-886-6701

Dennis Atkinson, EPA OAQPS
atkinson.dennis@epa.gov
919-541-0518

James Thurman, EPA OAQPS
thurman.james@epa.gov
919-541-2703
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