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AERSCREEN: Description

ÅAERSCREEN is a tool that runs AERMOD in a 
ñscreeningò mode for a single source
ïSCREEN option added to AERMOD in 1995 forces 

model to calculate centerline concentration for each 
source/receptor/meteorology combination

ïSCREEN option limits output to 1-hour averages and 
selects NOCHKD option to eliminate date sequence 
checking

ïAERSCREEN program provides DOS interface to run 
AERMOD in SCREEN mode including calls to 
MAKEMET, BPIPPRM and AERMAP to generate 
necessary AERMOD inputs
ÅSpring 2008, incorporates output from AERSURFACE but 

does not currently call/run AERSURFACE



AERSCREEN Regulatory Status

ñWith respect to a screening version of AERMOD, a tool 

called AERSCREEN is being developed with a beta version 

expected to be publicly available in Fall 2005. SCREEN3 is 

the current screening model in the Guideline, and since 

SCREEN3 has been successfully applied for a number of 

years, we believe that SCREEN3 produces an acceptable 

degree of conservatism for regulatory applications and may 

be used until AERSCREEN or a similar technique becomes 

available and tested for general application. ñ

Appendix W Preamble Part IV, Section C, paragraph 7 pg. 
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AERSCREEN Features

ÅProgram developed by Jim Haywood, MI DEQ
ïData entered via prompts or by input file

ïSource types:  point, volume, rectangular area, 
circular area, and flare

ïFlat or complex terrain
ÅDraft AERMAP can use DEM or NED data

ïPRIME building downwash
ÅSpecify stack location relative to building

ÅSpecify building dimensions (height, length, width)

ïNo deposition

ïMAKEMET meteorology
ÅSpecify min and max temperatures, min wind speed, 

anemometer height and surface characteristics



AERSCREEN Features

ÅUser can specify
ïProbe distance (maximum distance of downwind 

receptors)

ïFlagpole receptors

ïElevation of location for PROFBASE (even for flat 
terrain) 
ÅElevation above sea level for potential temperature profile

ïRural or urban (if urban, urban population)

ïAmbient air distance

ÅSearch routine to find worst case impact



AERSCREEN Features

ÅRe-Use of Previous AERSCREEN Run Files

ÅPerforms errors checks on AERMOD and 
AERMAP output and writes log file of 
AERSCREEN run

ÅIncludes factors for 3-hour, 8-hour, 24-hour and 
annual averages ïbased on upper bound of 
SCREEN3 factors

ï3-hour: 1.0

ï8-hour: 0.9

ï24-hour: 0.6

ïAnnual: 0.1



Figure 1:  AERSCREEN Averaging Period Ratios vs. Plume Height

(line shows 95
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AERSCREEN Tests

ÅSignificant testing to date shows good 

results across wide range of applications

ÅñGoodò defined as reasonable 

conservatism compared to AERMOD 

refined estimates



Database Type No. of 

sources

Max. 

Ratio

Min. 

Ratio

Median

Ratio

Jim Haywood Miscellaneous 7 5.20 1.09 2.35

Karen Wesson Stack downwash 32 2.54 0.96 1.17

Karen Wesson Stack non-downwash 26 2.18 0.97 1.49

Roger Brode

Flat Terrain

Non-downwash

Rural & Urban

168 2.98 0.98 1.05

Roger Brode

Complex Terrain

Varying Source/

Terrain Distance

168 4.56 0.96 1.18

Bob Paine Complex Terrain 28 7.46 1.08 2.23



MAKEMET

ÅMAKEMET loops through several meteorological 
parameters:
ïWind speed (stable and convective)

ïCloud cover (stable and convective)

ïMax/min ambient temp (stable and convective) 

ïSolar elevation angle (stable and convective)

ïConvective velocity scale (w*) (convective only)

ïMechanical mixing heights (stable only)

ÅUses AERMET subroutines to calculate u* and 
L, and also calculates convective mixing heights

ÅGenerates surface and profile files for running 
AERMOD in stand-alone mode



Surface Characteristics and MAKEMET

ÅThree methods of inputting surface characteristics into 
AERSCREEN
ïUser defined:  non-sector based

ïSeasonal tables from AERMET

ÅUser specifies dominant land use type and moisture conditions 
(average, dry, or wet)

ÅNon-sector based

ïAERSURFACE output

ÅUser enters AERSURFACE output filename or AERMET stage 3 
input filename

ÅAnnual, seasonal, or monthly 

Å1 to 12 sectors

ÅAERSURFACE is run for the source location

ÅMAKEMET is run for each temporal, sector combination 
and met files generated for each combination



AERSCREEN Stages & Steps
Input and validate data

NO (flat terrain and no 

downwash and not a 

rectangular area source)

Stage 1

(probe)
Stage 2

(flowsector)

Generate meteorological files and run BPIPPRM if necessary

YES (terrain and/or 

downwash or rectangular 

area source)

Stage 3 (refine)

Output

Stage 3 (refine)

Output

Is there a source-receptor 

direction dependency?

User actions

Model actions



Stage 1: Probe

ÅExecuted for non-rectangular area sources, flat 

terrain, and no building downwash (no direction 

dependency)

ÅReceptors placed at 25 m spacing 5 km 

downwind of source

ÅAERMOD is executed for each combination of 

temporal and sector resolution of surface 

characteristics

ïi.e. 4 seasons and 2 surface sectors=8 AERMOD 

runs



Source receptor orientation for stage 1

Source



Stage 2: Flowsector

ÅExecuted when there is a source-receptor 
direction dependency (terrain, downwash, 
rectangular area source)
ï5 degree diagonals for rectangular area sources

ï36 radials (every 10 degrees) for other sources

ÅAERMAP is executed for terrain processing (not 
done for rectangular area sources)

ÅAERMOD executed for each temporal step
ïWhen using multiple surface roughness sectors
ÅFor rectangular area sources, AERMOD is run for each 

sector for each diagonal

ÅFor other sources, the appropriate upwind sector for each of 
the 10 degree sectors is used for surface characteristics



Area source receptor orientation for stage 2
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Rectangular area source 

processing with multiple 

sectors
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Rectangular area source 

processing with multiple 

sectors
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Rectangular area source 

processing with multiple 

sectors
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Rectangular area source 

processing with multiple 

sectors
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Rectangular area source 

processing with multiple 

sectors
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Rectangular area source 

processing with multiple 

sectors
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Rectangular area source 

processing with multiple 

sectors
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