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NOTICE

This user's guide is a draft document and should not be cited or quoted. 1t has not been subject
to policy or technicd review by the U.S. Environmenta Protection Agency and should not at this stage
be construed to represent Agency policy. Mention of trade names, products, or services does not
convey, and should not be interpreted as conveying officid EPA approva, endorsement, or

recommendation.

The following trademarks gppear in this guide:

UNIX isaregistered trademark of The Open Group

Linux isaregistered trademark of Linus Torvads

Visua Fortran isaregistered trademark of Compag Computer Corporation
Pentium is aregistered trademark of Intdl, Inc.

IBM isaregigtered trademark of International Business Machines.
Windows is aregistered trademark of Microsoft Corporation.
WINZIPisaregistered trademark of Nico Mak Computing, Inc.
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PREFACE

The U. S. Environmenta Protection Agency (EPA), in conjunction with the American
Meteorologica Society (AMYS), has developed anew air quaity dispersion modd, the AMSEPA
Regulatory Modd (AERMOD). AERMOD is a modding system which contains: 1) an air dispersion
model, 2) ameteorologica data preprocessor caled AERMET, and 3) aterrain data preprocessor
cdled AERMAP. Thisuser’'s guide focuses on the AERMAP portion of the AERMOD modeling
system.

This User's Guide for the AMSEPA Regulatory Model Terrain Pre-processor (AERMAP),
provides technica descriptions and user indructions. Output from AERMAP is used as receptor and
source elevation datainput to the AERMOD control file. The eevation dataare used by AERMOD
when caculating air pollutant concentrations.
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1.0 INTRODUCTION

The U. S. Environmenta Protection Agency (EPA), in conjunction with the American
Meteorologica Society (AMYS), has developed anew air quaity dispersion modd, the AMSEPA
Regulatory Modd (AERMOD). AERMOD is designed to caculate air pollutant concentrationsin al
types of terrain, from flat praire to complex mountainous Stuations. AERMOD does not process its
own terrain. A preprocessor program, AERMAP, has been developed to processthisterrain datain
conjunction with a layout of receptor and sources to be used in AERMOD control files.

Terrain datais available, in the United States, from the United States Geologica Survey and
commercia sourcesin the form of computer datafiles. The data has been standardized to severd types
of maps and dataformats. AERMAP has been designed to process these standardized data to
produce terrain eevations for each receptor and source and a receptor hill height vaues for use with
complex terrain. AERAMP outputs the results in aformat that can easily be cut and pasted into an
AERMOD contral file.

The remainder of this section provides an overdl introduction to the AERMAP terrain
preprocessor including the basic input data and the hardware requirements.
In Section 2, abrief tutorial demongtrates the basic requirements to run AERMAP, while in Section 3,
adetailed description of each of the keywordsis presented. A discussion of the technica aspects of
obtaining the height scde is presented in Section 4.

11 OVERVIEW

Regulatory disperson models gpplicable to complex terrain Stuations require information about
the surrounding terrain. Thisinformation can range from agrid of terrain devations, such asin the
Industrial Source Complex Short Term (1ISCST3) disperson modd (EPA, 1995) and Rough Terrain
Diffuson Modd (Environmental Research and Technology, 1987), to three-dimensiond terrain contour
information asin CTDMPLUS (Perry, et d., 1989). In an effort to reduce the demand for large input
data sets, AERMOD was designed to capture the essentid physics of disperson in complex terrain
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through the use of a separate height scale for each receptor. With the assumption that terrain will affect
ar quality concenctrations at individua receptors, AERMAP first determines the eevation at each
receptor and source and then searches for the terrain height and location that has the greatest influence
on dispersion for an individua receptor. This height isthe referred to asthe height scde.

1.2 INPUT DATA REQUIREMENTS

There are two basic types of input data that are needed to run AERMAP. AERMAP requires
an input runstream file that directs the actions of AERMAP through a set of options, and definesthe
receptor and source locations.  The structure and syntax of an AERMAP input runstream file is based
on the same pathways and keyword structures as in the control runstream files for AERMOD.

The second type of input data needed to run AERMAP is Digita Elevation Model (DEM) data.
DEM data are computer files of evenly spaced terrain eevation points caled nodes. Each DEM file
covers a sandarized section based on latitude and longitude coordinates. These datafiles are
obtainable through severa commercia internet sites and the United States Geologica Survey (USGS).
Severd stes, asof thiswriting, are offering “free” downloads of the USGS s rdatively new Sptid
Data Transfer Standard (SDTS) formatted DEM datafiles. Datain the old “native’” DEM format are
dill available. This note has gppeared on the USGS web site:

“All USGS 1:24,000-Scae (7.5-minute) Digitd Elevation Modd datain the Spatia
Data Transfer Standard (SDTYS) format are now available a no cost viaWeb
downloads from the GeoComm Internationa

Corporation(http://www.gi sdatadepot.com/dem/).”

DEM data can be obtained in severd different resolutions. Currently AERMAP supports both
the 7.5-minute and 1-degree DEM dataresolutions. The 1-degree DEM files are available through the
Internet and via anonymous ftp from the USGS Internet Site at http://edcftp.cr.usgs.gov. The 7.5-
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minute DEM data may be purchased from the USGS or one of the internet Sites. Users should check
the USGS website for the current status on availability of these data.

The 1-degree DEM data are produced by the Defense Mapping Agency (DMA) in 1-degree
by 1-degree units that correspond to the east or west half of 1:250,000 scale USGS topographic
quadrangle map series. These data are complete and available for the entire contiguous United States,
Hawalii, and portions of Alaska, Puerto Rico and the Virgin Idands. A file conssts of aregular array of
elevations referenced horizontaly on the latitude/longitude coordinate system of the World Geodetic
System (WGS). The array conssts of profiles of terrain eevations, where a profile is a series of
elevation points, or nodes, arranged from south to north for one longitude. Each profile for the 1-
degree data has a constant number of eevation points. The horizontal spacing between each data point
is 3 arc-seconds - the east-west distance is therefore latitude dependent and corresponds to about 70 -
90 meters for the North American continent. The elevations are expressed in meters. The 1-degree
DEM data have an absolute accuracy of 130 meters horizontally and 30 meters verticaly (U.S. Dept.
of Interior, 1993).

The 7.5-minute DEM data have been produced from digitized map contours or from manud or
automated scanning of aeria photographs. Each 7.5-minute DEM data file corresponds to asingle
1:24,000-scale map quadrangle. The 7.5-minute DEM data is available for sdlected areas, with
emphasis on areas with more sgnificant terrain relief. A 7.5-minute DEM data file congsts of aregular
aray of devations referenced horizontaly in the Universal Transverse Mercator (UTM) coordinate
system, with a uniform horizontal spacing of 30 meters. The desired accuracy standard for 7.5-minute
DEM'sisavertical root-mean-square error (RMSE) of 7 meters (U.S. Dept. of Interior, 1993). 7.5

minute DEM datais now available for most areas of the country.
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1.3 COMPUTER HARDWARE REQUIREMENTS

The current revison to the AERMAP terrain preprocessor was developed on an
IBM-compatible personal computer (PC) using Compaq Visud Fortran Compiler (Version 6.6).
AERMAP has been designed to run on a PC with a Pentium class or higher central processing unit
(CPU) chip, aminimum of 64 MB of RAM, and Windows 95 or higher Windows operating system.
However, the program was written to be Fortran compliant and therefore should be recompilable on

other types of computer systems such as DOS, UNIX or Linux based systems.

The amount of hard disk drive storage space required for a particular gpplication will depend
on the number and type of raw terrain (DEM) data files required to encompass the study area. A single
7.5-minute DEM file requires about 1.1 MB of space, while asingle 1-degree DEM file requires about
10 MB of gpace. Additional hard disk drive space will be needed to Sore 7.5 minute SDTS formatted
DEM data which requires about 110K B of space per file. SDTS data needs to be converted to the old
DEM format. Each converson of an SDTS file produces a natively formatted DEM file of about 1.1
MB. A converson program,SDTS2DEM, islocated on the Support Center for Regulatory Air Models
web site at http://www.epa.gov/scram0001.

AERMAP processes a 100 km x 100 km domain which includes about 80 7.5-minute DEM

files and 360 receptors in less than 32 minutes on 733 Mhz Pentium 111 computer. AERMAP
processes the 80 DEM filesin about 5 minutes and processes the 360 receptors in about 26.5 minutes.
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2.0 OVERVIEW OF THE AERMAP TERRAIN PREPROCESSOR

This section presents the basic concepts, including the keyword approach, of the AERMAP
preprocessor used in generating the runstream (control) file and a short tutorid on creating asmple
AERMAP run.

2.1 KEYWORD/PARAMETER APPROACH

The input runstream file needed to run the AERMAP preprocessor is based on an approach
that uses descriptive keywords and parameters, and alows for aflexible structure and format. A brief
overview of the gpproach is provided here. A complete description of this approach can be found in
the AERMOD User's Guide (EPA, 1998).

Theinput rungtream file is divided into four functiond "pathways.” These pathways are
identified by two-character identifiers at the beginning of each record in the runstream. The pathways
for AERMAP are:

CO - for gpecifying overdl job COntrol options;

SO - for gpecifying the SOurce location information (optiond);
RE - for specifying the REceptor information; and

OU - for specifying the OUtput file informetion.

The optiona source pathway may be used to specify source locations for the purpose of extracting
source devations from the DEM data and/or for specifying the origin of discrete or gridded polar

receptors.

Each line, or image, in the input runstream consigts of a pathway identifier, an eight-character
keyword and a parameter list. The keywords and parameters that make up an input runstream file can
be thought of as a command language through which the user communicates with the preprocessor

what is to be accomplished for a particular run. The keywords specify the type of option or
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input/output data and the parameters following the keyword define the pecific options or actud file

names.

There are severd rules of syntax for structuring an input runstream.  Briefly, they are:

1

2)

3)

4)

5)

6)

All inputs for a particular pathway must be contiguous,

Each record in the runstream file must be 132 characters or less, which includes the
pathway, the keyword and any parameters,

Alphabetic characters can be input as either upper or lower case because AERMAP
converts al character input to upper case internaly (except for the title parameters and
filenames);

Severd keywords are mandatory and must be present in every runstream file;

With afew exceptions, the order of the keywordsis not criticd;

Blank lines can be used to improve readability; asterisks in the firgt two columns (the
pathway field) identify the record as a comment.

2.2 BASIC CONCEPTS

AERMAP relies on the Universal Transverse Mercator (UTM) coordinate system to identify

the location of sources and receptors. This coordinate system is one method of portraying the

meridians and pardlds of the earth's surface on aflat plane. The UTM system is comprised of zones,

with each zone being 6° of longitude in width. UTM zones 11-19 cover the contiguous United States.

2.2.1 Modding Doman
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The AERMAP terrain preprocessor requiresthe user to define a modeling domain. A
modding domain is defined as the area that contains al the receptors and sources being modeled with a
buffer to accomodate any significant terrain eevations. This domain can span over multiple UTM zones
and multiple adjacent DEM files provided by the user. The domain can be specified ether inthe UTM
or the latitude/longitude coordinate system. The preprocessor converts the domain coordinates to the
units of the DEM data, i.e, UTM when using 7.5-minute data and latitude/longitude when using the
1-degree data. The domain must be a quadrilatera in the same orientation as the DEM coordinates.
Figure 2-1 illustrates the relationship among the DEM data files, the domain, and receptors.

Figure2-1.  Redationship Among the DEM Files, the Domain, Sources and Receptors.

Sgnificant terrain eevations include al the terrain that is & or above a 10% dope from each

DEM File #1 DEM File #2
Domain Boundary
Source ¥ ’ ”
« * e T

L Discrete & Gridded

e o Receptors l

» "a o®
DEM File #3 DEM File #4

and every receptor.  The highest terrain that bresks through the 10% dope is used in determining the
hill height scale for that receptor. Thisis represented in Figure 2-2. Terrain nodes are points of evenly
gpaced devation datafound in aDEM files. In thefigure, aterrain node on the left is above the 10%
dope but outsde the aray of DEM files. An additiona DEM file is needed to cover this node and the
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domain needs to be expanded to the right to include this node. It isup to the user to assure al such
terrain nodes are covered.
Figure 2-2. Relationship of Receptor Slope Lineto DEM Terrain Nodes and the DEM and

Domain Boundaries.

During setup processng AERMAP checks dl of the sources and receptors specified to ensure
that they lie within the domain and within the area covered by the DEM files AERMAP generatesa

! DEM File #1 DEM File #2

|
| _Domain Boundary __
/os/O

- - -
Def,-ol '
|

'77re
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Horizontal l A Caml 10% slope from each and every receptor. |

elevation / \ /T\ M Nodes must be inside Domain.
levels }

—_ | - - 9 t - -

|
When a DEM terrain node l DEM terrain nodes Receptor |
breaks through the 10% excludable when ' |
slope, additional DEM files I below 10% slope '
are required and the domain l |
needs to be expanded to l l
include this node. | ' ' |

|

| _ e e e e e - == = !

| DEM File #3

fatd error message and will stop before caculating devations when:

1) areceptor or sourceis found to lie outside the domain,

2) areceptor or source isfound to lie outside of the DEM files.
If the domain extends beyond the area covered by the DEM data, further processing will continue
provided no fatd error messages are generated from the above two conditions. Smdler domains and

fewer DEM files can decrease processing time.

2.2.2 Receptors

The receptors are specified in the AERMAP terrain preprocessor in a manner identical to the
AERMOD disperson modd. AERMAP dlowsthe user to specify discrete receptors aswell as
cartesian and polar grid networks. However, there are some specid considerations for AERMAP.
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In AERMOD, when specifying discrete polar receptors, it is necessary to specify the position
of a“source’ relative to which the receptor isassgned. The locations of these sources can be specified
on the optional source pathway (see Section 3.3).

All the source and receptor coordinates are referenced to the ANCHOR coordinates. The
ANCHOR coordinates are referenced to a set of UTM coordinates. The datum of the referenced
UTM coordinates needs to be specified on the ANCHOR input line. A “0" specification, which isthe
equivaent of a“don’t know”, will cause the program to default to either NAD 27 (7.5 minute DEM
data) or WGS 72 (1-degree DEM data) depending upon the setting of the DATATY PE.

The moddling domain can cross UTM zones. However, if the receptor locations are specified
in UTM coordinates, then they must dl be referenced to the same UTM zone. When using 7.5-minute
DEM data, AERMAP will check for zone changes in the receptor network, and adjust the coordinates

accordingly.

The user has the option to have AERMAP determine the base eevations for the receptors from
the DEM data or to provide the receptor elevations. Thisoption is set in the COntrol pathway. If the
user requests AERMAP to determine the receptor base eevations from the DEM fileg(s) and provides
the receptor eevations as wdl, the program will ignore the user input elevations. AERMAP determines
the receptor devation of each of the receptors by a distance-weighted two-dimensiona interpolation of
the elevation values a the four nearest DEM nodes surrounding the receptor location. The same
procedure is applied to source elevations if source locations are identified.

If the user provides the receptor devations, AERMAP will use these devations rather than
extracting them from the digita data. Note that the DEM files are required even if the user is providing
the receptor heights because the DEM data are used to obtain the height scale for each receptor. If the
user specifies the receptor eevations, they can be entered in ether feet or meters. The output receptor
devationswill always be in meters. If the user indicates that receptor heights are provided but does
not have the receptor heightsin the input file, then aheight of O metersis written to the output file and a
warning message will be generated.
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2.2.3 Taran DaaFiles

The appropriate 7.5-minute and 1-degree DEM filg(s) can be obtained from the USGS or from
commercid Steson theinternet. If more than one DEM fileisrequired, then each DEM file specified in
the input runstream must have at least one other DEM file adjacent to it otherwise the orphaned DEM
file(s) will beflagged. AERMAP prints to the output file an array of DEM files and lets the user know
that aDEM fileis missing from the array by stating “No Map Present” in place of a DEM map name.
Thismakesit easer for the user to troubleshoot for misspelled DEM map names, errant or missing
DEM files

Keep in mind that a 1-degree DEM file can be aslarge as 10 MB. AERMAP crestes an
additiona temporary binary file corresponding to each DEM file which can dso be asmuch as 6 Mb
each in sSze, depending on the size of the domain. A 7.5-minute DEM file can be aslargeas 1.2 M but

only covers 1/64th of the same area as a 1-degree DEM file.

While the 7.5-minute DEM datafiles can be purchased from USGS or other third-party
sources, the 1-degree DEM files are available through the Internet via anonymous ftp from the USGS
Internet Site a edcftp.cr.usgsgov. The USGSis dso offerring 7.5-minute DEM filein their new SDTS
format through * partnerships” with commercia Internet as free downloads. The Internet Sites may have
some download related retricitions with respect to the SDTS data. However, many offer additonal
software and features on their stes that users may find helpful. Users should check the USGS website
for current availability of data. Most DEM file supplying Internet Stes offer smilar availability festures

The new Spatia Data Transfer Standard (SDTS) is being promoted by the USGS to eventudly
replace the old “native’ DEM files. The SDTSfiles are available on the internet can be found zipped
upina“ta” forma. Each SDTSfile contains over a dozen files that be used to recondtitute the SDTS
data back into the old “native’ DEM format. The “native’ format is the onethat is read by AERMAP.
To recongtitute a DEM file, a conversion program cdled SDTS2DEM, is executed in the subdirectory
where the unzipped SDTSfiles are located. A batch file, DEMFILZ.BAT was congtructed and is
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avallable on the EPA web ste, SCRAM, for recongtituing DEM files. The DEMFILZ isnot fully

automatic and requires some responses to batch file prompts.

The USGS offered DEM data files are in a UNIX-compressed format and must be
uncompressed with a utility that can work with UNIX files. These programs are widdly available as
shareware and freeware programs. One example isthe WINZIP™ program from Nico Mak
Computing, Inc. The uncompressed file does not include any record delimiters, and therefore may not
be used with AERMAP. The utility program CRLF.EXE, included with AERMAP, adds acarriage
return and line feed to the end of each record in the uncompressed DEM datafile to create aDOS-
compaiblefile. To usethisutility, smply type CRLF followed by the input file name and output file
name (without DOS redirection). The output fileis now ready to usein AERMAP. Thisprocessisfor
filesthat are dready in the old “native” DEM format.

2.2.4 Horizonta Datums

The Earth isadightly flattened sphere often referred to as an oblate elipsoid or spheroid.
Methods and measures to define the shape of the earth and points on its surface are congtantly being
undertaken. The three most prevaent for the United States are the Clarke 1866 spheroid, World
Geodetic System (WGS) of 1972, and of 1984. Projections of |atitude and longitude have been placed
on each one of these sysems.  The projections are called datums. The North American Datum
(NAD) of 1927, for the Clark 1866 spheriod, was ceated using atriangulation method centered on
Meades Ranch, Kansas. Beginning with NAD 83 and WGS 72, the projections are Earth-centered.
The NAD of 1983 is based on terrestia and satellite data while WGS 72 and WGS 84 are based on
satellitedata NAD 83 and WGS 84 are dmogt identical with very dight differences. For al practical
purposes they are considered the same for AERMAP agpplications.

Since two or more datums can exist for each of the two DEM types, datum converson was
added to AERMAP. Datum conversion from NAD 27 to NAD 83 is performed using the National
Geodetic Survey’sNADCON software verson 2.1. The main agorithm has been incorporated into
AERMAP. NADCON is desgned to convert coordinates in the Continental United States (CONUS),
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Old Hawaiian, Puerto Rico (and Virgin Idands), and four Alaskan datumsto NAD 83. Thereare 14
conversion parameter files that need to be loaded dong with the AERMAP executable. Thesefilesare
used to convert from the old datum for the locale mentioned above to NAD 83 and back. NADCON
is used only with the 7.5 minute DEM files.

Datum conversion from WGS 72 to 84 is not performed.  Differences between the datums of
around 7 meters are found in the arctic near Alaska and increase to around 17 metersin the tropics
near Puerto Rico. Consdering the differences are less than the approximate 93 meters between the 1-
degree nodes, the conversion is consdered inconsequential.

The differencein 7.5 minute DEM based horizontal datums can have an effect on receptor and
source devation points. The location of apoint in one datum will be different than the location of a
point under another datum. For 7.5 minute DEM files, the datum shift between pointsin the CONUS
can be close to zero in the Great Lakes region to over 100 metersin the Pacific Northwest and down
in Florida. In Hawaii, the datum shift is over 300 meters. Since adjacent 7.5 minute DEM files have
their map corners in common with each other, the use of DEM files with different datums can shift a
map S0 that gaps and overlaps occur among the DEM files. Points can fdl into these gaps and
overlgps. Mogt of the time, the points will be well insde the coverage of aDEM file. A shift is gpplied
to each point so that the point and the DEM file coordinates are in the same datum. AERMAP
determines the Sngle closest DEM devation vaue in each quadrant to the northwest, northeadt,
southeast and southwest point. The eevations are weighted by distance to produce an eevation for the
point. Thisisthe devation thet iswritten to file for incluson into an AERMOD input file.

2.3 AN EXAMPLE AERMAP INPUT FILE

This section describes the three required pathways that congtitute an AERMAP input file -- the

control (CO) pathway, the receptor (RE) pathway, and the output (OU) pathway. The optional source
(SO) pathway is described in Section 3.3.
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2.3.1 Selecting Preprocessing Options - CO Pathway

The mandatory keywords for the CO pathway are listed below. These keywords primarily

control file types and names and the definition of the modeling domain. A complete discussion of dl

keywordsisin Section 3 and aliging of al keywordsis provided in Appendix B.

STARTING -

TITLEONE -

Indicates the beginning of inputs for the pathway; this keyword is
mandatory on each of the pathways.

A user-specified title line (up to 68 characters) that will appear on each
page of the printed output file (an optiond second title lineisaso
available with the keyword TITLETWO).

DATATYPE - specifiesthe type of raw terrain data being supplied to the preprocessor.

DATAHLE -

DOMAINXY or -

DOMAINLL

ANCHORXY -

RUNORNOT -

FINISHED -

|dentifies the raw terrain files being supplied in this run.

Defines the extent of the domainin UTM or Lat/Long.

Defines the relationship between the user-coordinate system and the
UTM coordinate system.

A specid keyword thet tells the program whether to run the full
preprocessor executions or not. If the user selects not to run, then the
input runstream file will be processed and any input errors reported, but
no calculations will be made.

Indicates thet the user isfinished with the inputs for this pathway; this
keyword is also mandatory on the other pathways.
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The order of the keywords within this pathway is not critica, athough the intent of the input
runstream file may be easier to decipher if a conastent and logical order isfollowed. It is suggested that
users follow the order in which the keywords are presented in Section 3, unlessthereisaclear

advantage to doing otherwise.

A minima but complete runsream file for the CO pathway may look something like this:

CO STARTI NG
TI TLEONE A Sinpl e Exanpl e Problemfor the AERVAP Preprocessor
DATATYPE DEML
DATAFI LE CHATT- W DEM
DOVAI NXY  620000. 0 3920000.0 16 625000.0 3925000.0 16
ANCHORXY 0.0 0.0 622500 3922500 16 1
RUNORNCT  RUN

CO FI NI SHED

Thefirg and last keywords identify the beginning and end of the COntrol pathway. The
TITLEONE keyword provides a means of entering information about the run that will be included asa
comment card in the output file. The parameter field for the TITLEONE keyword does not need to be
in quotation marks. The preprocessor reads whatever appears in columns 13 - 80 of the TITLEONE
record asthetitle field, without changing the lower case to upper case letters. Leading blanks are
therefore sgnificant if the user wishes to center the title within the field. Similar rules gpply to the
optiona TITLETWO keyword.

In the current version, two types of raw terrain DATATY PE are dlowed -- the 7.5-minute and
1-degree DEM data. In thisexample, 1-degree DEM datais being used, which isidentified by the
parameter DEM1. The extent of the domain can be specified in one of two ways -- DOMAINXY or
DOMAINLL -- depending on whether the user specifies the domain extent in UTM coordinates
(DOMAINXY) or longitude/latitude coordinates (DOMAINLL). In thisexample, UTM coordinates
are specified, with the southwest corner of the domain at 620000 Easting (E) and 3920000 Northing
(N) in zone 16, while the northeast corner of the domain is at 625000 E and 3925000 N in zone 16.
NOTE: Since longitude increases from east to west over North America, the domain is defined by the
southeast and northwest corners when DOMAINLL is used.
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The ANCHORXY keyword specifies the relationship between the coordinate system
employed by the user to define source and receptor locations and the UTM coordinate syssem. The
data provided on the ANCHORXY keyword are used to convert the source and receptor locations to
UTM coordinates by AERMAP. If the UTM coordinate system is used for receptor locations, then the
x- and y-coordinates for the point used to anchor the two systems are the same. In this example, the
origin of auser-specified system (0.0, 0.0) is anchored to a point in UTM zone 16 (622500,

3922500). The datum isthe NAD 27 (1).

The only remaining mandatory keyword for the CO pathway is RUNORNOT. If the user is
unsure about the syntax or operation of keywords or parameters, or is setting up a complex runstream
fileto run for the firs time, it may be useful to set the preprocessor NOT to run. With this parameter
set, AERMAP smply reads and andlyzes the entire input file and report any errors or warning
messages that are generated. Al of the inputs are summarized in the output file for the user to review
just asif the parameter was st to RUN. Once the input file has been debugged using these descriptive
error/warning messages, then the RUNORNOT switch can be set to RUN, asis donein this example.

Since the pathway 1D is required to begin in column 1 (see Section 2.4.8 of the AERMOD
user's guide for adiscussion of this restriction), the preprocessor will assume that the previous pathway
isin effect if the pathway field isleft blank, as has been done in this example for al runsiream images
between the STARTING and FINISHED keywords. The preprocessor will do the same for blank
keyword fidds, which will beillugtrated in the next section.

In addition to these mandatory keywords on the CO pathway, the user may select optiona
keywords to specify whether or not receptor terrain elevations need to be generated or whether they
are supplied (the default isto generate terrain devations) and to dlow the use of receptor heights above
ground-level for flagpole receptors. These options are described in more detail in Section 3.
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2.3.2 Specifying a Receptor Network - RE Pathway

In this section, our example will illustrate the use of asingle polar receptor network centered on
the origin of the user-specified coordinate system, perhaps the stack location. Other options available
on the REceptor pathway include specifying a Cartesian grid receptor network, and specifying discrete
receptor locations in either apolar or a Cartesian system. These other options are described in more
detail in Section 3.

For this example, a polar network with receptors located at five downwind distances for every
10-degree flow vector around a source is specified. The RE pathway for thisexampleis.

RE STARTI NG
GRIDPOLR POL1 STA
POL1 ORIG 0.0 0.0
POL1 DI ST 100. 200. 300. 500. 1000.
POL1 GDIR 36 10. 10.
PCL1 END
RE FI NI SHED

The GRIDPOLR keyword can be thought of as a"sub-pathway," in that dl of the information
for a particular polar network must be in contiguous records. Note, too, that there is a set of secondary
keywords, including something thet 1ooks like a STArting and ENDing that identify the start and end of
the sub-pathway. The order of secondary keywords within the sub-pathway is not critica, smilar to
the primary pathways. Each image in this sub-pathway must be identified with a network 1D (up to
eight aphanumeric characters), inthiscase it is"POL1." Multiple networks may be specified in asingle
preprocessor run. The preprocessor waits until the END secondary keyword is encountered before
processing begins. Other secondary keywords that may be used include terrain heights for receptors
on eevated terrain or flagpole receptor heights if those options are being exercised by the user. The
use of these optional secondary keywords is described in detail in Section 3.4.

For this example, the ORIG secondary keyword specifies the location of the origin, in (X,Y)
coordinates, for the polar network being defined. The ORIG keyword is optiond, and the program will
default to an origin of (0.0, 0.0) if it isomitted. The DIST keyword identifies the distances in meters
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aong each direction radid (flow vector) a which the receptors are located. In this example, there are
five distances. More receptors could be added by adding vaues to the input image or by repesting the
DIST secondary keyword with the additional distances. The GDIR keyword specifies thet the
programwill Generate DIRection radials for the network. In this example, there are 36 directions,
beginning with the 10-degree flow vector (the first parameter) and incrementing every 10 degrees
clockwise (the last parameter). Asaresult, there are 36 directions * 5 distances, or 180 receptors for
thisexample. Rather than let AERMAP generate the direction radias, the user may elect to define
Discrete DIRection radids instead by using the DDIR keyword in place of the GDIR keyword (see
Section 3.4.1.2).

2.3.3 Specifying the Output File - OU Pethway

The RECEPTOR keyword on the output pathway is used to specify the output filename for the
receptor data generated by AERMAP. For this example, the output pathway may look like this:

QU STARTI NG
RECEPTOR AERVAP. QUT
QU FI NI SHED

where AERMAP.OUT isthe name of the file that will contain the receptor data, including receptor
elevations and height scales, generated by AERMAP. The AERMAP.OUT file may then be included
in arunstream for the AERMOD modd. If the optiona source pathway is used to specify source
locations and terrain elevations are extracted from the DEM data, then the output filename for the
source |ocation data would be specified using the SOURCL OC keyword on the OU pathway (see
Section 3.5).

2.4 RUNNING AERMAP

Now that we have a complete and error-free runstream inpuit file, we are ready to run the

preprocessor and review the results. The PC-executable file for AERMAP available on the EPA's
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Support Center for Regulatory Air Moddls (SCRAM) website on the Internet
(Wwww.epa.gov/scram001) opens the runstream input and output message files without the need to
"redirect” the I/O on the command line using the DOS redirection symbols'<' and >'. The command
line to run the sample problem might ook something like this on the PC:

C\>AERMAP

AERMAP opens the hardwired input file, AERMAP.INP, as the rungtream input file. AERMAP.OQUT
is opened as the output message file containing an echo of the input runstream and alisting of any
warning or error messages generated by AERMAP. As described in Section 2.3.3, the filename for
the data file containing the terrain devations and height scaesfor dl of the receptorsis specified within
the input runstream on the output pathway. The DOS prompt is represented by the characters "C:\>",
but may appear different on different machines, depending on how the user configures hisher system.
Theimportant points are that the AERMAP executable file must be in the directory from which you are
atempting to run the program. Theinput file must be located in the directory from which the program is
being executed. The output file is written to the directory from which the program is being executed.
Also needed arethe 7 * .LAS and the 7 *.LOS files that are needed by the NADCON subroutine for
converting the 7.5-minute datumsto NAD 83. These 14 files need to be in the same sudirectory asthe
AERMAP input file.

When AERMAP is executed, an update on the status of processing is displayed on the PC
monitor. AERMAP firg indicates that the setup information in the input runsiream file is being
processed, followed by initidizing the terrain data, and then displays the receptor number currently
being processed. If the preprocessor stops after completing the setup processing, then either the
RUNORNOT parameter was set to NOT, or afatal error was encountered during the setup
processing. The user should review the message file (AERMAP.OUT in this example) to determine
why AERMAP was unsuccessful, correct the input and rerun AERMAP.

Any error message generated by the operating system rather than AERMAP is displayed on
the screen and not written to the message file. One such message might be that there isinsufficient
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memory available to run the program. Handling of DOS error messages may require some knowledge

of DOS, unless the meaning of the messageis obvious.

The message file specified on the command line will aways be generated by the program which
will contain any error, warning or diagnostic messages that were generated during the run. By defaullt,
the program will echo each line of the input runstream file to the message file to provide a convenient
record of the inputs as origindly read into the preprocessor. However, for some gpplications, the
length of the input rungtream file may be too cumbersome to include the entire set of inputs at the
beginning of each output file. This Stuation may happen, for example, if alarge number of discrete
receptor locations are used. For this reason, the user is provided with the option to "turn off* the
echoing of theinput file a any point within the rungtream file. Thisis accomplished by entering the
keywords "NO ECHO" in the firgt two fields anywhere within the runstream file. In other words, place
NO in the pathway field, followed by a space and then ECHO. None of the input runstream images
after the NO ECHO will be echoed to the output file. Thus, auser may choose to place NO ECHO
after the Control pathway in order to keep the control options echoed, but suppress echoing the rest of
the input file

If the origina input fileislost or destroyed, and the NO ECHO option was not used, the
message file can be copied to another filename and used as an input file to the preprocessor to
reproduce a particular application because the input are echoed at the beginning of thisfile and
AERMAP keys on the "RE FINISHED" image to stop processing the runstream file.

The output data file specified on the output pathway of the input runstream contains the
receptor pathway as entered by the user in the input file with the addition of the receptor terrain
elevations (if requested) and receptor height scaes as caculated by AERMARP. This output datafile
can now be used for the REceptor pathway of an AERMOD input file. Several header records are
included in the output data file to identify the verson of AERMAP used to generate the file and other
information useful for interpreting the results. An example of the AERMAP output file for the sample

problem is shown in Figure 2-2.
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** AERMAP - VERSI ON 98022

** A Sinple Exanple Problem for the AERVAP Preprocessor
* %

** A total of 1 1-degree DEMfiles were used

** DOVAI NXY 620000. 0 3920000.0 16 625000.0 3925000.0 16
** ANCHORXY 0.0 0.0 622500 3922500 16 1

** Terrain heights were extracted by default

RE ELEVUNI T METERS
GRI DPOLR POL1 STA
POL1 ORIG 0.0 0.0
POL1 DIST  100. 200. 300. 500. 1000.

POL1 GDIR 36 10. 10.

GRI DPOLR POL1 ELEV 1 465.97 451.61 426.67 416.84 535.88
GRI DPOLR POL1 ELEV 2 462.35 443.92 416.04 403.33 491.90
GRI DPOLR POL1 ELEV 3 458.98 437.87 408.39 392.52 451.40
GRI DPOLR POL1 ELEV 4 456.31 431.12 401.68 377.89 407.62
GRI DPOLR POL1 ELEV 5 453.52 424.67 398.19 360.74 358.05
GRI DPOLR POL1 ELEV 6 450.14 420.11 394.95 345.67 336.48
GRI DPOLR POL1 ELEV 7 447.18 417.53 390.88 341.64 337.38
GRI DPOLR POL1 ELEV 8 444.76 413.26 387.52 341.08 369.71
GRI DPOLR POL1 ELEV 9 442.99 410.57 383.17 340.11 403.53
GRI DPOLR POL1 HI LL 1 548.00 547.00 547.00 536.00 539.00
GRI DPOLR POL1 HI LL 2 548.00 547.00 547.00 547.00 547.00
GRI DPOLR POL1 HI LL 3 548.00 547.00 547.00 547.00 547.00
GRI DPOLR POL1 HILL 4 548.00 547.00 547.00 547.00 547.00
GRI DPOLR POL1 HI LL 5 548.00 548.00 547.00 547.00 540.00
GRI DPOLR POL1 HI LL 6 548.00 548.00 547.00 547.00 540.00
GRI DPOLR POL1 HI LL 7 548.00 548.00 548.00 547.00 548.00
GRI DPOLR POL1 H LL 8 548.00 548.00 548.00 548.00 536.00

9 548.00 548.00 548.00 548.00 536.00

GRI DPOLR POL1 HI LL

éRI DPOLR POL1 END

Figure2-2.  Example AERMAP Output File for the Sample Problem

25 SIZELIMITATIONSAND CREATING A NEW EXECUTABLE
Theverson of AERMAP that is on the EPA's SCRAM website has the following sze

limitations for data orage, which can be found in a PARAMETER satement in thefile
AERMAP.INC:
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Variable Name Description Limit
NREC Maximum number of receptors 2500
IXM Maximum number of x-coordinate (or distance) 100
values per receptor network
IYM Maximum number of y-coordinate (or direction) 100
per receptor network
NNET Maximum number of cartesan and/or polar 10
receptor networks
NDEM Maximum number of DEM terrain detafiles 100
MAXNOD Maximum number of nodes per profilein a DEM 1220
file
MAXPRF Maximum number of profiles per DEM file 1220
NARC Maximum number of receptor arcs for 50
EVALCART receptors
NSRC Maximum number of source locations 500

If the user adjudts these limits, then AERMAP should be recompiled and a new executable program

created.
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3.0 DETAILED KEYWORD REFERENCE

This section of the AERMAP User's Guide provides a detailed reference for dl of the input
keyword options for the AERMAP preprocessor. The information provided in this section is more
complete and detailed than the information provided in Section 2. Since this section isintended to meet
the needs of experienced modelers who may need to understand completely how particular options are
implemented in the preprocessor, the information for each keyword should stand on itsown. This
section assumes that the reader has a basic understanding of the keyword/parameter approach used by
the AERMOD model and the AERMAP preprocessor for specification of input options and data.
Novice users should first review the contents of Section 2 or the AERMOD User's Guide in order to
obtain that understanding.

3.1 OVERVIEW

The information in this section is organized by function, i.e., the keywords are grouped by
pathway, and arein alogica order based on their function within the preprocessor. The order of
keywords presented hereis the same as the order used in the functiona keyword referencein
Appendix B, and the Quick Reference section at the end of the volume. The syntax for each keyword
is provided, and the keyword type is specified - either mandatory or optiona and ether repeatable or
non-repeatable. Unless noted otherwise, there are no specid requirements for the order of keywords
within each pathway, athough the order in which the keywords are presented here and in Appendix B
isrecommended. Any keyword which has specid requirements for its order within the pathway is o
noted following the syntax and type description.

The syntax descriptionsin the following sections use certain conventions. Parametersthat arein
al capitd letters and underlined in the syntax description are secondary keywords that are to be
entered as indicated for that keyword. Other parameters are given descriptive names to convey the
meaning of the parameter, and are listed with an initid capita letter. Many of the parameter names

used correspond to variable names used in the computer code of the preprocessor. Parentheses
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around a parameter indicate that the parameter is optiond for that keyword. The default that istaken
when an optiond parameter isleft blank is explained in the discussion for that keyword.

3.2 CONTROL PATHWAY INPUTSAND OPTIONS

The COntrol pathway contains the keywords that provide the overall control of the
preprocessor run.  These include the specification of the terrain data, the geographic extent of the
scenario, and others that are described below. The CO pathway must be the first pathway in the

rungiream input file.

3.2.1 Titlelnformation

There are two keywords that alow the user to specify up to two lines of title information. The
title isincluded as comment cardsin the output datafile. Thefirst keyword, TITLEONE, is mandetory,
while the second keyword, TITLETWO, isoptiond. The syntax and type for the keywords are

summarized b ow:

Syntax: CO TITLEONE Titlel
CO TI TLETVO Titl e2

Type: TI TLEONE - Mandatory, Non-repeat abl e
TI TLETWO - Optional, Non-repeatable

The parameters Titlel and Title2 are character parameters of length 68, which are read asa single fied
from columns 13 to 80 of the input record. Thetitleinformation is taken asit appears in the runstream
file without any conversion of lower caseto upper case letters. If the TITLETWO keyword is not
included in the runstream file, then the second line of the title in the output data file will appear blank.
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3.2.2 Optionsfor Elevated Terrain

The optional TERRHGTS keyword controls whether the receptor eevations and optiona
source eevations should be extracted from the DEM datafiles or that the user-provided receptor
terrain elevations should be used. The syntax and type of the TERRHGTS keyword are summarized
below:

Syntax: ~ CO TERRHGTS EXTRACT or PROVIDED

Type: Optional, Non-repeatable

where the EXTRACT secondary keyword instructs the preprocessor to determine the terrain heights
from the DEM data files provided by the user. The PROVIDED secondary keyword forces the
preprocessor to use the user-specified elevations that are entered on the receptor pathway and optiona
source pathway. Any terrain heights that are entered on the receptor pathway are ignored if
EXTRACT terrain option is specified, and a non-fatal warning message is generated. The default
option isto EXTRACT receptor eevetionsif no TERRHGTS keyword is present in the input

rungtream.

3.2.3 Hagpole Receptor Helght Option

The FLAGPOLE keyword specifies that receptor heights above loca ground levd (i.e. flagpole
receptors) are allowed on the REceptor pathway. The FLAGPOLE keyword may aso be used to
specify adefault flagpole receptor height other than 0.0 meters. The syntax and type of the
FLAGPOLE keyword are summarized below:

Syntax: CO FLAGPOLE (Fl agdf)

Type: Optional, Non-repeatable

where Hagdf is an optiond parameter to specify adefault flagpole receptor height. If no parameter is
provided, then a default flagpole receptor height of 0.0 metersisused. Any flagpole receptor heights
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that are entered on the Receptor pathway are ignored if the FLAGPOLE keyword is not present on the
Control pathway, and a non-fatal warning message is generated. In this case, the flagpole receptor
heights are not included in the output file from AERMAP.

3.2.4 Teran Daa Type Specifications

The DATATY PE keyword is needed to specify the type of the raw terrain data being provided
to the preprocessor. The current version of AERMAP accepts either the 1-degree DEM data or the
7.5-minute DEM data. The syntax and type of the keyword are summarized below:

%/ﬂtax: CO DATATYPE DEM1 or DEM7

T ype: Mandatory, Non-repeatable

where the secondary keyword DEM 1 specifiesthat 1-degree DEM data will be used, and DEM7
specifiesthat 7.5-minute DEM datawill be used. Only one type of DEM data may be used in agiven
AERMAP run.

3.2.5 Tearan Data File Names Specifications

The DATAFILE keyword is needed to specify the names of the raw terrain data being
provided to the preprocessor. The keyword is repeatable so that multiple raw terrain file names can
be specified. The maximum alowable number of filesis determined by the NDEM parameter in the
computer code. The syntax and type of the keyword are summarized below:

%/ntax: CO DATAFI LE fil enane

Type: Mandat ory, Repeatabl e

If the specified fileis not found on the compuiter, the program will generate afatd error message.
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3.2.6 Domain Extent Specifications

The DOMAINXY or the DOMAINLL keyword is used to define the geographic extent of the
domain that includes dl the receptors and sources specified in this run and within which the raw terrain
data pointswill be included in caculation of the receptor height scaes. Either of the two keywords may
be used to specify the domain extent. The DOMAINXY keyword alows the user to specify the
domain in UTM coordinates while the DOMAINLL keyword alows the user to specify it in the World
Geodetic System (latitude / longitude). The syntax and type of the keywords are summarized below:

%/ntax: CO DOVAI NXY Xdmin Ydnmin Zonmin Xdnax Ydmax Zonmax
CO DOVAI NLL Lonmin Latmn Lonmax Latmax

Type: Mandat ory, Non-repeatabl e

For the DOMAINXY keyword, Xdmin, Ydmin and Zonmin are the UTM Eagting coordinate, UTM
Northing coordinate and the UTM zone for the lower left (southwest) corner of the domain; Xdmax,

Y dmax and Zonmax are the UTM Easting coordinate, UTM Northing coordinate and the UTM zone
for the upper right (northeast) corner of the domain. The UTM coordinates are specified in meters.
For the DOMAINLL keyword, Lonmin and Latmin are the longitude and latitude in decima degrees
for the |ower right (southeast) corner of the domain; Lonmax and Latmax are the longitude and latitude
in decimal degrees for the upper left (northwest) corner of the domain. Note that longitude is entered
firg, followed by latitude. The current verson of AERMAP uses a positive vaue for west longitude.

3.2.7 Anchor Location Specifications

The ANCHORXY keyword is used to relate the origin of the user-specified coordinate system
in the receptor grid to the UTM coordinate system. The user has the option to specify the receptor
locationsin ether true UTM coordinates or in some arbitrary user-specified coordinate system. For
any further processing of the terrain data, the preprocessor needs to determine the location of the

receptorsin UTM coordinates. Thisis done with this keyword by specifying the coordinates of any
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one geographic location in the two coordinate systems. The syntax and type of the keyword are

summarized below:

&/ntax: CO ANCHORXY Xauser Yauser Xautm Yautm Zautm Nada

Type: Mandatory, Non-repeatable

where Xauser and Y auser are the coordinates of any geographic location, typically the origin (0,0), in
the user coordinate system and Xautm, Y autm and Zautm are the UTM coordinates of the same point
in UTM Easting, Northing and Zone. If the user specifies the receptor locationsin UTM coordinates,
the values of Xauser and Xautm will beidentical, and so will those of Yauser and Yautm. Nada
represent the horizontal datum that was used to establish the anchor point. All receptor and source
locations are referenced to this point.

Thefollowing isalist of gpplicable Nada values and the datums Nada references. These vaues
follow the convention used in the USGS Blue Book and the list follows the convention used in the DEM
file headers al except for the use of “0" (zero). In Table 4-1, which was extracted from the Blue Book,
a0 ligts these codes under Data Element 27. Ellipsoid and spheroid are often used interchangeably in

the literature.

0- No conversion between NAD 27 and NAD 83

Bypass NADCON for internationa users (default: NAD83 or WGS3
depending upon DATATY PE)
1 - North American Datum of 1927 (based on Clarke 1866 dlipsoid)
2 - World Geodetic System of 1972 (based on WGS 72 dlipsoid)
3 - World Geodetic System of 1984* (“identica” to the GRS 80 dlipsoid)
4 - North American Datum of 1983* (based on WGS 80 €llipsoid)
5 - Old Hawaii Datum (based on Clarke 1866 €lipsoid but not NAD 27))
6 - Puerto Rico/ Virgin Idand Datum (based on Clarke 1866 dlipsoid)
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* Note: The GRS80 and WGS34 dllipsoids are consdered to be the same. Actudly,
thereisavery amdl difference in the flattening which results in the semi-minor axis, b,
being different by 0.0001 meters. There is no known application for which this
difference is Sgnificant. The WGS84 and NADS83 datum are considered the same for
al practica purposes.

NADCON is used to convert from NAD 27, Old Hawiian, or Puerto Rico datums to NAD83
andviceversa. A datum code is read from each DEM header and avariable is automatically set to 1,
4,5, or 6 for the respective datum conversion to NAD 83. Thevariableis set to 4 for the reverse
conversion direction. NADCON produces the shift values in both meters and degrees, minutes,
seconds that are added to the receptor. NADCON isonly caled for converting 7.5-minute DEM
coordinates from one datum to another. Parameter files areincluded as*.LAS and *.LOSfiles for the
CONUS, Hawaii, Puerto Rico/Virgin Idands, Alaska and three Alaskan Idand Groups (St. George,
S. Paul, and St. Lawrence). These 14 files need to included in the same subdirectory as the
AERMAP input file

Note: For international users, setting NADA to “0" will bypass NADCON and the
need to enter any paramter files.

The two 1-degree datums, WGS 72 and WGS 84, are both Earth-centric datums. The
difference in point locations varies with latitude from about a 7 meters north of Alaskato about 17
meters near 20 degrees north latitude. An interpolation based on the first corner of thefirst read 1-
degree DEM fileis used to cdculate the difference used in converting from one datum to the other. The
positiond error that this representsis about 1 meter every 60 nautical miles,
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3.2.8 To Run or Not to Run - That is the Question

Because of the error handling and the "defensive programming” that has been employed in the
desgn of the AERMAP moadd, it isintended that the program will read through dl of the inputsin the
rungtream file regardless of any errors or warnings that may be encountered. If afatd error occursin
processing of the runstream information, then further program caculations will be aborted. Otherwise,
the program will attempt to run. Because of the greet many options available in the AERMAP
preprocessor, and the potential for wasted resources if alarge run is performed with some incorrect
input data, the RUNORNOT keyword has been included on the Control pathway to alow the user to
specify whether to RUN the preprocessor and perform all of the calculaions, or NOT to run and only
process the input runstream data and summarize the setup information. The syntax and type of the
RUNORNOT keyword are summarized below:

wntax- CO RUNORNOT RUN or NOT

Type: Mandat ory, Non-repeat abl e

3.3 SOURCE PATHWAY INPUTSAND OPTIONS (OPTIONAL)

Theoptiona SOurce pathway is used to define source locations for the purpose of generating
source eevations from the DEM data and/or for identifying the origins of discrete polar receptors.
There is only one keyword available on the source pathway, besides STARTING and FINISHED.
The syntax and type of the LOCATION keyword are summarized below:

glntax: SO LOCATION Srcid Srctyp Xs Ys (Zs)

Type: Mandatory if using Discrete Polar Receptors,

Mandatory if using source ID for origin of polar grid, Repeatable

3-8 Revised Draft - 4/24/03



where Srcid is an aphanumeric source ID of up to eight characters, Srctyp is the source type, which is
identified by one of the secondary keywords - POINT, VOLUME, AREA, AREAPOLY, or
AREACIRC, Xsand Y's are the x-coordinate (East) and y-coordinate (North) of the source location in

meters, and Zsis the optiona source eevation in meters above mean sealeve. Thiskeyword is
mandatory if any discrete polar receptors are being used or if asource ID is used to specify the origin
for apolar grid. The keyword can be repeated up to a maximum number of sources whosevaueis

determined by the NSRC parameter in the computer code.

3.4 RECEPTOR PATHWAY INPUTS AND OPTIONS

The REceptor pathway contains keywords that define the receptor information for a particular
run. The RE pathway contains keywords that alow the user to define Cartesian grid receptor networks
and/or polar grid receptor networks, with either uniform or non-uniform grid spacing, aswell as
discrete receptor locations referenced to a Cartesan or apolar syssem. The program isinitidly setup
to allow ten (10) gridded receptor networks of ether (or both) typesin asingle run, plus discrete
receptors of ether type, up to a maximum limit on the total number of receptors. The limit on the total
number of receptorsin agiven run is controlled by a Fortran PARAMETER in the computer code
(AERMAP.INC). The number of receptor networks alowed is aso controlled by a PARAMETER
gatement in AERMAP.INC, and may be easly changed by the user and the program recompiled.

The default units for receptor eevationsinput to the AERMAP preprocessor are in meters,
however, the user may specify receptor eevations to be input in units of feet by adding the optional RE
ELEVUNIT FEET card immediately after the RE STARTING card. Regardless of theinput evation
units, AERMAP outputs al devationsin meters, and the RE ELEVUNIT METERS card is added to
the output file following the RE STARTING card.
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3.4.1 Defining Networks of Gridded Receptors

Two types of receptor networks are alowed by the AERMAP preprocessor. A Cartesian grid
network, defined through the GRIDCART keyword, includes an array of points identified by their x
(east-west) and y (north-south) coordinates. A polar network, defined by the GRIDPOLR keyword,
isan array of pointsidentified by direction and distance from a user-defined origin. Each of these
keywords has a series of secondary keywords associated with it that are used to define the network,
including any receptor devations for eevated terrain and flagpole receptor heights. The GRIDCART
and GRIDPOLR keywords can be thought of as"sub-pathways," since their secondary keywords
include a STArt and an END card to define the start and end of inputs for a particular network.

3.4.1.1 Cartesan Grid Receptor Networks.

Cartesian grid receptor networks are defined by use of the GRIDCART keyword. The
GRIDCART keyword may be thought of asa"sub-pathway," in that there are a series of secondary
keywords that are used to define the start and the end of the inputs for a particular network, and to
select the options for defining the receptor locations that make up the network. The syntax and type of
the GRIDCART keyword are summarized below:

Syntax: RE GRIDCART Netid STA

XYINC Xinit Xnum Xdelta Yinit Ynum Ydelta
or XPNTS Gidxl Gidx2 Gidx3 .... Gidxn, and
YPNTS Gidyl Gidy2 Gidy3 .... Gidyn
ELEV Row Zelevl Zelev2 Zelev3d ... Zelevn
ELAG Row Zflagl Zflag2 zZflag3 ... Zflagn

END

Type: Optional, Repeatable

where the parameters are defined as follows:
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Netid Receptor network identification code (up to eight al phanuneric

characters)
STA I ndicates the STArt of GRIDCART inputs for a particular network,

repeated for each new Netid

XYI NC Keyword identifying uniformgrid network generated fromx and y
increments

Xi ni t Starting x-axis grid location in neters

Xnum Nunmber of x-axis receptors

Xdel ta Spacing in neters between x-axis receptors

Yinit Starting y-axis grid location in neters

Ynum Nunmber of y-axis receptors

Ydel ta Spacing in nmeters between y-axis receptors

XPNTS Keyword identifying grid network defined by a series

of discrete x and y coordi nates (used w th YPNTS)

Gidxl Value of first x-coordinate for Cartesian grid (m
Gidxn Val ue of 'nth' x-coordinate for Cartesian grid (m
YPNTS Keyword identifying grid network defined by a series

of discrete x and y coordi nates (used w th XPNTS)

Gidyl Val ue of first y-coordinate for Cartesian grid (m
Gidyn Value of 'nth' y-coordinate for Cartesian grid (m
ELEV Keyword to specify that receptor elevations follow (optional)
Row I ndi cates which row (y-coordinate fixed) is being
input (Row=l neans first, i.e., southnmost row)
Zel ev An array of receptor terrain elevations (n) for a

particular Row (default units of neters may be changed to feet by
use of RE ELEVUNIT keyword), nunber of entries per

row equal s the nunmber of x-coordinates for that network

FLAG Keyword to specify that flagpole receptor heights

follow (optional)

Row I ndi cates which row (y-coordinate fixed) is being
input (Row=l neans first, i.e., southnmost row)
Zfl ag An array of receptor heights (m) above local terrain

el evation for a particular Row (flagpole receptors), nunber of
entries per row equals the nunber of x-coordinates for that

net wor k

END Indi cates the END of GRIDCART inputs for a particular network,

repeated for each new Netid

The ELEV and FLAG keywords are optiona inputs, and are only needed if elevated terrain or

flagpole receptor heights are to be provided. |If the ELEV keyword is used and the preprocessor is
being run with the TERRHGTS option set to EXTRACT (see Section 3.2.2), then the elevated terrain
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height inputs will be ignored by the preprocessor, and a non-fatal warning message will be generated.
If the TERRHGTS option is set to PROVIDED, and no elevated terrain heights are entered, the
elevations will default to 0.0 meters, and warning messages will aso be generated. If the FLAG
keyword is used and the FLAGPOLE option has not been specified on the CO pathway (see Section
3.2.3), then the flagpole data will be ignored when the output receptor data are generated. If the
FLAGPOLE option is selected, and the FLAG keyword is not used, then the default flagpole height
will be output with the receptor data.

The order of cards within the GRIDCART subpathway is not important, aslong as dl inputs for
apaticular network are contiguous and start with the STA secondary keyword and end with the END
secondary keyword. It isnot even required that all ELEV cards be contiguous, dthough the input file
will be more readable if alogica order isfollowed. The network ID is aso not required to appear on
each runstream image (except for the STA card). The program will assume the previous ID if noneis
entered, smilar to the use of continuation cards for pathway and keywords. Thus, the following two
examples produce the same 8 X 4 Cartesian grid network:
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RE GRI DCART CAR1 STA
RE GRI DCART CARL XPNTS -500. -400. -200. -100. 100. 200. 400. 500.
RE GRI DCART CAR1 YPNTS -500. -250. 250. 500.
RE GRI DCART CAR1 ELEV 1 10. 10. 10. 10. 10. 10. 10. 10.
RE GRI DCART CARL ELEV 2 20. 20. 20. 20. 20. 20. 20. 20.
RE GRI DCART CARL ELEV 3 30. 30. 30. 30. 30. 30. 30. 30.
RE GRIDCART CARL ELEV 4 40. 40. 40. 40. 40. 40. 40. 40.
RE GRI DCART CARl FLAG 1 10. 10. 10. 10. 10. 10. 10. 10.
RE GRI DCART CARL FLAG 2 20. 20. 20. 20. 20. 20. 20. 20.
RE GRI DCART CARL FLAG 3 30. 30. 30. 30. 30. 30. 30. 30.
RE CGRI DCART CARL FLAG 4 40. 40. 40. 40. 40. 40. 40. 4o0.
RE GRI DCART CAR1 END
RE GRI DCART CAR1 STA

XPNTS -500. -400. -200. -100. 100. 200. 400. 500.

YPNTS -500. -250. 250. 500.

ELEV 1 8*10.

FLAG 1 8*10.

ELEV 2 8*20.

FLAG 2 8*20.

ELEV 3 8*30.

FLAG 3 8*30.

ELEV 4 8*40.

FLAG 4 8*40.
RE GRI DCART CAR1 END

The Row parameter on the ELEV and FLAG inputs may be entered as either the row number,

i.e, 1, 2, etc., or asthe actua y-coordinate value, e.g., -500., -250., etc. in the example above. The

program sorts the inputs using Row asthe index, so the result is the same. The above example could

therefore be entered as follows, with the same result;

RE GRI DCART CARl STA

XPNTS -500. -400. -200. -100. 100. 200. 400. 500.
YPNTS -500. - 250. 250. 500.

ELEV -500. 8*10.

FLAG -500. 8*10.

ELEV -250. 8*20.

FLAG -250. 8*20.

ELEV 250. 8*30.

FLAG 250. 8*30.

ELEV 500. 8*40.

FLAG 500. 8*40.

RE GRI DCART CAR1 END
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Of course, one must use either the row number or y-coordinate vaue consistently within each network

to have the desired result.

The following Smple example illustrates the use of the XYINC secondary keyword to generate
auniformly spaced Cartesan grid network. Theresulting grid is 11 x 11, with a uniform spacing of 1
kilometer (1000. meters), and is centered on the origin (0., 0.). No eevated terrain heights or flagpole
receptor heights are included in this example.

RE GRI DCART CGL STA
XYINC -5000. 11 1000. -5000. 11 1000.
RE GRI DCART CGL END

3.4.1.2 Polar Grid Receptor Networks.

Polar receptor networks are defined by use of the GRIDPOLR keyword. The GRIDPOLR
keyword may also be thought of as a"subpathway," in that there are a series of secondary keywords
that are used to define the start and the end of the inputs for a particular network, and to select the
options for defining the receptor locations that make up the network. The syntax and type of the
GRIDPOLR keyword are summarized below:

v
>

Syntax: RE GRIDPOLR Netid

2 |
(0]

Xinit Yinit,

2

or Srcid

Q
]
=

Ringl Ring2 Ring3 ... Ringn

E |

Diril Dir2 Dir3 ... Dirn,

8

or DirnumDirini Dirinc

Dir Zelevl Zelev2 Zelev3 ... Zelevn

m
m
2

_n
>
(o}

Dir zflagl zZflag2 zZflag3 ... Zflagn

END

m

Type: Optional, Repeatable

where the parameters are defined as follows:
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Netid Receptor network identification code (up to eight al phanuneric

characters)
STA I ndicates STArt of GRIDPOLR inputs for a particular network,

repeat for each new Netid

ARG Keyword to specify the origin of the polar network (optional)
Xi nit x-coordinate for origin of polar network

Yi ni t y-coordinate for origin of polar network

Srcid Source | D of source used as origin of polar network

DI ST Keyword to specify distances for the polar network

Ri ngl Di stance to the first ring of polar coordinates

Ri ngn Di stance to the "nth' ring of polar coordinates

DDI R Keyword to specify discrete direction radials for the

pol ar network

Dirl First direction radial in degrees (1 to 360)
Dirn The 'nth' direction radial in degrees (1 to 360)
AR Keyword to specify generated direction radials for

the pol ar network

Di rnum Nunmber of directions used to define the polar system

Dirini Starting direction of the polar system

Dirinc Increment (in degrees) for defining directions

ELEV Keyword to specify that receptor elevations follow (optional)
Dir I ndi cates which direction is being input

Zel ev An array of receptor terrain elevations for a

particular direction radial (default units of meters nay be
changed to feet by use of RE ELEVUNIT keyword),
nunber of entries per radial equals the nunber of distances for

that network

FLAG Keyword to specify that flagpole receptor heights
follow (optional)

Dir I ndi cates which direction is being input

Zf | ag An array of receptor heights above |ocal terrain
el evation for a particular direction (flagpole

receptors)
END I ndi cates END of GRIDPOLR subpat hway, repeat for each

new Netid

The ORIG secondary keyword is optiond for the GRIDPOLR inputs. If omitted, the program
assumes adefault origin of (0.,0.,) in X,y coordinates. The ELEV and FLAG keywords are dso

optiona inputs, and are only needed if elevated terrain or flagpole receptor heights are to be provided.
If elevated terrain is being provided, then the ELEV inputs are needed for each receptor. If the ELEV
keyword are used and the program is being run with the TERRHGTS option set to EXTRACT (see
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Section 3.2.2), then the devated terrain height inputs will be ignored by the preprocessor, and a
non-fatd warning message will be generated. If the TERRHGTS option is set to PROVIDED and no
elevated terrain heights are entered, the eevations will default to 0.0 meters, and warning messages will
aso be generated. If the ELAG keyword is used and the FLAGPOLE option has not been specified
on the CO pathway (see Section 3.2.3), then the flagpole data will be ignored when the output receptor
dataare generated. If the FLAGPOLE option is selected, and the FLAG keyword is not used, then
the default flagpole height will be output with the receptor deta.

Aswith the GRIDCART keyword described above, the order of cards within the GRIDPOLR
subpathway is not important, as long as dl inputs for a particular network are contiguous and start with
the STA secondary keyword and end with the END secondary keyword. It isnot even required that
al ELEV cards be contiguous, athough the input file will be more readable if alogica order isfollowed.
The network ID is aso not required to appear on each runstream image (except for the STA card).
The program will assume the previous ID if none is entered, Smilar to the use of continuation cards for

pathway and keywords.

The following example of the GRIDPOLR keyword generates a receptor network congsting of
180 receptor points on five concentric distance rings centered on an assumed default origin of (0.,0.).
The receptor locations are placed dong 36 direction radids, beginning with 10. degrees and
incrementing by 10. degreesin a clockwise fashion.

RE GRIDPOLR POL1 STA
DI ST 100. 300. 500. 1000. 2000.
GIR 36 10. 10.

RE GRI DPOLR POL1 END

Another example is provided illugtrating the use of a non-zero origin, discrete direction radias and the
specification of elevated terrain and flagpole receptor heights:
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RE CGRI DPOLR POL1 STA
ORI G 500. 500.
DI ST 100. 300. 500. 1000. 2000.
DDl R 90. 180. 270. 360.

ELEV 90. 5. 10. 15. 20. 25.
ELEV 180. 5. 10. 15. 20. 25.
ELEV 270. 5. 10. 15. 20. 25.
ELEV 360. 5. 10. 15. 20. 25.
FLAG 90. 5. 10. 15. 20. 25.
FLAG 180. 5. 10. 15. 20. 25.
FLAG 270. 5. 10. 15. 20. 25.
FLAG 360. 5. 10. 15. 20. 25.

RE GRIDPOLR POL1 END

Aswith the GRIDCART keyword described above, the user has the option of specifying the radid
number (e.g. 1, 2, 3, etc.) on the ELEV and FLAG inputs, or the actud direction associated with each
radid.

3.4.2 Using Multiple Receptor Networks

For some modeling applications, the user may need afairly coarsely spaced network covering a
large areato identify the area of Sgnificant impacts for aplant, and a denser network covering asmaler
areato identify the maximum impacts. To accommodate this modding need, the AERMAP
preprocessor alows the user to specify multiple receptor networks in asingle run. The user can define
either Cartesan grid networks or polar networks, or both. With the use of the ORIG option in the
GRIDPOLR keyword, the user can easily place a receptor network centered on the facility being
permitted, and aso place a network centered on another background source known to be a significant
contributor to high concentrations. Alternatively, the polar network may be centered on a receptor

location of specia concern, such asanearby Class| area.

As noted in the introduction to this section, the program initidly alows up to 10 receptor
networksin asingle run. Thislimit can be changed by modifying the Fortran PARAMETER statement
in the AERMAP.INC file and recompiling the program. There are aso limits on the number of
distances or directions (or the number of x-points and the number of y-points for Cartesian grids) that
can be specified for each network. These are initidly set to 100 distances or x-points and 100
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directions or y-points. These limits are dso controlled by Fortran PARAMETER dsatementsin
AERMAP.INC, and may be modified.

3.4.3 Specifying Discrete Receptor Locations

In addition to the receptor networks defined by the GRIDCART and GRIDPOLR keywords
described above, the user may aso specify discrete receptor points for modeling impacts at specific
locations of interest. This may be used to modd critical receptors, such asthe locations of schools or
houses, nearby Class| aress, or locations identified as having high concentrations by previous modeling
analyses. The discrete receptors may be input as either Cartesian x,y points (DISCCART keyword) or
as polar distance and direction coordinates (DISCPOLR keyword). Both types of receptors may be
identified inasingle run. In addition, for discrete polar receptor points the user specifies the source
location used as the origin for the receptor on the SO LOCATION card (see Section 3.3).

3.4.3.1 Discrete Cartesian Receptors.

Discrete Cartesian receptors are defined by use of the DISCCART keyword. The syntax and
type of this keyword are summarized below:

&/ntax: RE DI SCCART Xcoord Ycoord (Zelev) (Zflag)

Type: Optional, Repeatable

where the X coord and Y coord parameters are the x-coordinate
and y-coordinate (m), respectively, for the receptor |location.
The Zelev parameter is an optional terrain elevation (m). The
Zflag parameter is the optional receptor height above ground (m)
for modeling flagpol e receptors. All of the parameters are in
units of meters, except for Zelev, which defaults to meters but
may be specified in feet by use of the RE ELEVVUNIT keyword.
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Note that the output elevations will always be in meters,

regardless of input units.

If neither the elevated terrain option (Section 3.2.7) nor the
flagpol e receptor height option (Section 3.2.8) are used, then the
optional parameters are ignored if present. If only the elevated
terrain height option is used (no flagpoles), then the third
parameter (the field after the Y coord) isread as the Zelev
parameter. If only the flagpol e receptor height option is used
(no elevated terrain), then the third parameter isread as the
Zflag parameter. If both options are used, then the parameters
are read in the order indicated for the syntax above. If the
optional parameters are left blank, then default values will be
used. The default value for Zelev is 0.0, and the default value
for Zflag is defined by the CO FLAGPOLE card (see Section
3.2.8). Note: If both the elevated terrain and flagpol e receptor
height options are used, then the third parameter will always be
used as Zelev, and it is not possible to use a default value for

Zelev while entering a specific value for the Zflag parameter.

3.4.3.2 Discrete Polar Receptors.

Discrete polar receptors are defined by use of the
DISCPOLR keyword. The syntax and type of this keyword are

summarized bel ow:

Syntax: RE DISCPOLR Srcid Dist Direct (Zelev) (Zzflag)

Type: Optional, Repeatable
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where the Srcid is the dphanumeric source identification for one of the sources defined on the SO
pathway which will be used to define the origin for the polar receptor location. The Dist and Direct
parameters are the distance in meters and direction in degrees for the discrete receptor location.
Degrees are measured clockwise from north. The Zelev parameter is an optiond terrain eevation for
the receptor. The unit of Zelev isin meters, unless specified as feet by the RE ELEVUNIT keyword.
The Zflag parameter is the optiona receptor height above ground (meters) for modding flagpole

receptors.

If neither the elevated terrain option (Section 3.2.7) nor the flagpole receptor height option
(Section 3.2.8) are used, then the optiona parameters areignored if present. If only the elevated
terrain height option is used (no flagpoles), then the third parameter (the field after the Y coord) is read
asthe Zdev parameter. If only the flagpole receptor height option is used (no devated terrain), then the
third parameter is read as the Zflag parameter. |f both options are used, then the parameters are read
in the order indicated for the syntax above. If the optiona parameters are left blank, then default values
will beused. The default value for Zdev is 0.0, and the default value for Zflag is defined by the CO
FLAGPOLE card (see Section 3.2.8). Note: If both the eevated terrain and flagpole receptor height
options are used, then the fourth parameter will aways be used as Zelev, and it is not possbleto use a
default value for Zdlev while entering a specific vaue for the Zflag parameter.

3.4.3.3 Discrete Cartesian Receptors for EVALFILE Output.

The EVALCART keyword is used to define discrete Cartesian receptor locations, Smilar to
the DISCCART keyword, but it aso alows for grouping of receptors, e.g., dong arcs. It is designed
to be used with the EVALFILE option of AERMOD. The syntax and type for the EVALCART

keyword are summarized below:

&/ntax: RE EVALCART Xcoord Ycoord Zelev Zflag Arcid (Name)

Type: Optional, Repeatable
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where the Xcoord and Y coord parameters are the x-coordinate and y-coordinate (m), respectively, for
the receptor location. The Zelev parameter istheterrain eevation (m) for the receptor. The Zflag
parameter is the receptor height above ground (m) for modeling flagpole receptors. All of the
parameters are in units of meters, except for Zelev, which default to meters but may be specified in feet
by use of the RE ELEVUNIT keyword. Note that the output eevations will dways be in meters,
regardless of the input units. The Arcid parameter is the receptor grouping identification, which may be
up to eight characters long, and may be used to group receptors by arc. The Name parameter isan
optiona name field that may be included to further identify a particular receptor location. The Name
parameter isignored by the preprocessor program and the AERMOD mode.

3.5 OUTPUT PATHWAY INPUTSAND OPTIONS

The OUtput pathway is used to define filenames for the receptor and optiona source location
output data. There are only two keywords available on the output pathway, besides STARTING and
FINISHED, one for receptor output data and the other for source location output data. The syntax
and type of the RECEPTOR keyword are summarized below:

Syntax; QU RECEPTOR Recfil

Type: Mandat ory, Non-repeatabl e

where Recfil specifies the filename (up to 60 characters) for the receptor output data.

The syntax and type of the SOURCL OC keyword are summarized below:

a/ntax: QU SOURCLOC Srcfile

Type: Optional, Non-repeatabl e

where Scfil specifiesthe filename (up to 60 characters) for the source location output data. The
SOURCL OC keyword must be specified if the runstream contains a source pathway and the user
specifies that terrain heights are to be extracted from the DEM data.
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4.0 TECHNICAL DESCRIPTION

This section describes the technical details of the AERMAP preprocessor. Thisis meant to

give the user a better understanding of the working of the preprocessor.

4.1 DETERMINING RECEPTOR HEIGHT SCALES

For gpplications involving devated terrain, the AERMOD mode requires a height scale which

is used to cdculate the criticd dividing streamline height, H,;;, for each receptor. The primary purpose
of the AERMAP terrain preprocessor isto determine the height scale (h,) for each receptor, based on
the following procedure;

1 At this point, AERMAP has dready determined the highest terrain eevations in each of the
entered DEM files.

2. Initidize the contralling hill as the receptor height and begin with the DEM file in which the
receptor islocated.

3. Read each of the devation vauesin the DEM file and @ compute the distance to the
DEM point from the receptor, b) compute the reief height of the DEM point with
respect to the height of the receptor (ht-hr), and determine the dope. If thedopeisless
than 10%, go on to the next DEM point. If the dopeis 10% or greater, compare the
DEM devation to the stored contralling hill height for the receptor. If higher, update the
controlling hill height.

4, Determine the distance from the receptor to the nearest point of the next DEM file and

determine the dope asin Step 3. If the dopeis 10% or greater, go to Step 3. Else repeat Step
4 for the next DEM file.
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4.2 DIGITAL ELEVATION MODEL (DEM) DATA

The DEM data are distributed by the USGS in two different scaes -- the 7.5-minute DEM and
the 1-degree DEM. The 7.5-minute DEM provides coveragein 7.5 X 7.5-minute blocks; each file
provides the same coverage as a standard 1:24,000-scale map series quadrangle. The 1-degree DEM
provides coveragein 1 X 1-degree blocks; two such files provide the same coverage as a stlandard

1:250,000-scale map series quadrangle.

The current version of the AERMAP preprocessor can process ether the 7.5-minute DEM
data or the 1-degree DEM data. A 7.5-minute DEM has the following characterigtics:

. The datacons s of aregular aray of eevations referenced horizontdly inthe UTM

coordinate system.

. The unit of coverageisa7.5-minute quadrangle.

. The data are ordered from south to north in profiles that are ordered from west to eest.

. The data are stored as profiles in which the horizonta spacing of the elevations aong
and between each profileis 30 m.

. The profiles do not dways have the same number of devations (nodes) because of the
variable angle between the quadrangl€'s true north and the grid north of the UTM

coordinate system.

. Elevationsfor the continental U.S. are either meters, feet, decimeters, or decifeet
referenced to mean sealevel. DEM's of low-rdlief terrain or generated from contour
maps with intervas of 10 ft (3 m) or less are generdly recorded in feet. DEM's of

moderate to high-relief terrain or generated from maps with terrain contour intervals

4-2 Revised Draft - 4/24/03



greater than 10 ft are generaly recorded in meters. A rarefew arein decifeet or

decimeters.

Profilesfor 7.5-minute DEM's are generated by usng aUTM cartesan coordinate syssem asa
base. The profiles are clipped to the straight-line intercept between the four geographic corners of the
quadrangle -- an approximation of the geographic map boundary as shown in Figure 4-1.

The UTM coordinates of the four corners(i.e,, Pt 1, Pt 2, Pt 3 and Pt 4 in Figure 4-1) of the
7.5-minute DEM's are listed in the type A (header) record, data element 11. The UTM coordinates of
the starting points of each profile are listed in the type B record (profiles), shown in Table 4-2, data
element 3. Because of the variable orientation of the quadrilatera in relation to the UTM coordinate
system, profiles intersect the east and west boundaries of the quadrangle, aswdll as the north and south
boundaries, as shown in Figure 4-1. In addition, 7.5-minute DEM's have profile easting values that are
continuous from one DEM to the adjoining DEM only if the adjoining DEM is contained within the

same UTM zone.
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Figure4-1. Structure of a7.5-minute DEM DataFile

The 1-degree DEM data has the following characteristics (U.S. Dept. of Interior, 1993):

The data consst of arectangular array of eevations referenced horizontaly on the

geographic (latitude/longitude) coordinate system (Figure 4-2).

The unit of coverageis a 1-degree by 1-degree block. Elevation data on the integer

degreelines (al four sides of the DEM file) correspond with the same profiles on the
surrounding eight DEM blocks.
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Elevations are in meters rdative to mean sealevd.

The data are ordered from south to north in profiles that are ordered from west to east.

Spacing of the devations dong each profileis 3 arc-seconds. The firgt and the last data
points are the integer degrees of latitude. A profile, therefore, contains 1201 devations.

Spacing between profiles varies by latitude; however, the first and last data points are at
the integer degrees of longitude. For the contiguous United States, the spacing is 3 arc-
seconds. Between 50 degrees N and 70 degrees N, the spacing is 6 arc-seconds. For
the remainder of Alaska, north of 70 degrees N the spacing is 9 arc-seconds.
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Figure 4-2. Structure of a 1-degree DEM DataFile
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There are two types of records in the DEM files. Thefird isaheader record conssting of
generd information about the DEM datafile. Thisrecord appears only oncein thefile and is dwaysthe
first record. The second record type contains the elevation data dong each profile. The structure of
these two record types are described in Tables 4-1 and 4-2, respectively. A complete description of
the record Structure isin a publication by the USGS (U.S. Dept. of Interior, 1993).
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Table 4-1. DEM Data Elements - Logical Record Type A

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment
Element Notation) Format byte byte
1 File name ALPHA A40 1 40 DEM quadrangle name.

Free Format Text ALPHA A40 41 80 Free format descriptor field, contains useful information
related to digital process such as digitizing instrument, photo
codes, slot widths, etc.

Filler 81 135

Process Code ALPHA Al 136 Code 1=GPM

2=Manua Profile
3=DLG2DEM (includes any DL G type process such as
CTOG or LINETRACE)
4=DCASS
2 MC origin code ALPHA A4 141 144 Mapping Center origin Code. Valid codes are EMC, WMC,
MCMC, RMMC, FS, GPM2.
3 DEM level code INTEGER*2 16 145 150 Code 1-DEM-1
2=DEM-2
3=DEM-3
4 Code defining INTEGER*2 16 151 156 Code 1=regular

4-7
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elevation pattern 2=random is reserved for

(regular or random) future use.
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Table4-1. DEM Data Elements - Logical Record Type A (continued)

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment
Element Notation) Format byte byte
5 Code defining INTEGER*2 16 157 162 Code 0=Geographic
ground planimetric 1=UTM
reference system 2=State plane
Code 0 represents the geographic (latitude/longitude) system
for 1-degree DEM's. Code 1 represents the current use of the
UTM coordinate system for 7.5-minute DEM's.
6 Code defining INTEGER*2 16 163 168 Codes for State plane and UTM coordinate
zone in ground zones for 7.5-minute DEM's. Code
planimetric
is set to zero for 1-degree DEM's.
reference system
7 Map projection REAL*8 15D24.15 169 528 Definition of parameters for various projections.
parameters All 15 fidlds of this element are set to zero and should be
ignored.
8 Code defining unit INTEGER*2 16 529 534 Code O=radians
of messure for 1=feet
ground planimetric 2=meters

4-9
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coordinates through- 3=arc-seconds

out the file Normally set to code 2 for 7.5-minute DEM's. Always set to

code 3 for 1-degree DEM's.
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Table4-1. DEM Data Elements - Logical Record Type A (continued)

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment
Element Notation) Format byte byte

9 Code defining unit INTEGER*2 16 535 540 Code 1=feet
of measure for 2=meters
elevation coordinates Normally code 2, meters, for
throughout the file 7.5-minute and 1-degree DEM's.

10 Number (n) of sides INTEGER*2 16 541 546 n=4.
in the polygon which
defines the coverage
of the DEM file

11 A 4,2 array con- REAL*8 4(2D24.15) 547 738 The coordinates of the quadrangle
taining the ground corners are ordered in a clockwise
coordinates of the direction beginning with the
four corners for southwest corner, in units specified
the DEM in data element 8.

12 A two-element array REAL*8 2D24.15 739 786 The values are in the unit of

containing minimum
and maximum eleva

tions for the DEM

mesasure given by data element 9 in

this record.
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13

Counterclockwise REAL*8
angle (in radians)

from the primary

axis of ground

planimetric refer-

ence to the pri-

mary axis of the DEM

locdl reference

system

D24.15

787

4-12

810 Set to zero to dign
with the coordinate system specified

in element 5.
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Table4-1. DEM Data Elements - Logical Record Type A (continued)

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment

Element Notation) Format byte byte

14 Accuracy code for INTEGER*2 16 811 816 Code O=unknown accuracy
elevations 1=accuracy information is given

in logical record type C (not used).

15 A three-element array REAL*4 3E12.6 817 852
These elements are usually set to; 30, 30, 1 for
of DEM spatia resolu- 7.5-minute DEM's, and 3, 3, 1 for 1-degree DEM's.
tion for x, y, z. Units of
measure are consistent 2,1, 1 for high resolution DEM's in Alaska
with those indicated by data
elements 8 and 9 in this
record

16 A two-element array INTEGER*2 216 853 864 When the row value m is set to 1 the
containing the num- n value describes the number of
ber of rows and columns in the DEM file.
columns (m,n) of
profiles in the DEM

Note: Old format stops here
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17

18

19

20

Largest primary

contour interval

Source contour

interval units

Smallest primary

Source contour

interval units

INTEGER*2

INTEGER*1

INTEGER*2

INTEGER*1

865

870

871

876

4-14

869 Present only if two or more

primary intervals exist.
Corresponds to the units of the map
largest primary contour interval

0=N.A., 1=feet, 2=meters.

875 Smallest or only primary contour interval

Corresponds to the units of the map
smallest primary contour interval.

1=feet, 2=meters.

Revised Draft - 4/24/03



Table4-1. DEM Data Elements - Logical Record Type A (continued)

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment
Element Notation) Format byte byte
21 Data source date INTEGER*2 14 877 880 YYMM two-digit year and two-digit month
MM = 00 for source having year only.
22 Data inspection/ INTEGER*2 14 881 884 YYMM two-digit year and two-digit month.
revision date
23 Inspection/ ALPHA*1 Al 885 “I" or "R"
revision flag
24 Data validation INTEGER* 1 11 886 0= No validation performed.
flag

4-15

1=TESDEM (record C added) no quali-
tative test (no DEM Edit System
[DES] review).

2=Water body edit and TESDEM run.

3=DES (includes water edit) no
qualitative test (no TESDEM).

4=DES with record C added, qualita-

Revised Draft - 4/24/03



tive and quantitative tests for
level 1 DEM.

5=DES and TESDEM qualitative and

quantitative tests for levels 2

and 3 DEM's.
25 Suspect and void INTEGER* 1 12 887 888 0=none
aeaflag
1=suspect areas
2=void areas

3=suspect and void areas
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Table 4-1.

DEM Data Elements - Logical Record Type A (continued)

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment

Element Notation) Format byte byte

26 Vertica datum INTEGER* 1 12 889 890 1=loca mean sealevel
2=National Geodetic Vertica
Datum 1929 (NGVD 29)
3=North American Vertica
Datum 1988 (NAVD 88)

27 Horizontal datum INTEGER* 1 12 891 892 1=North American Datum 1927 (NAD 27)

2=World Geodetic System 1972 (WGS 72)

3=WGS 84

4=NAD 83

5=0ld Hawaii Datum

6=Puerto Rico Datum

7=NAD 83 Provisional (shiftsin

horizontal coordinates are
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computed, but old DEM nodes

are not resampled)

28 Data Edition INTEGER*2 14 893 896 01-99 Primarily a DMA specific field.

29 Percent Void INTEGER*2 14 897 900 If element 25 indicates a void, this field (right justified)

contains the percentage of nodes in the file set to void (-

32,767).
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Table 4-2. DEM Data Elements - Logical Record Type B

Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment
Element Notation) Format byte byte
1 A two-element array INTEGER*2 216 1 12 The row/column numbers
containing the row may range from 1 to m and
and column identifi- 1ton. The row number is normally
cation number of the set to 1. The column identification
DEM profile con- is the profile sequence number.
tained in this
record
2 A two-element array INTEGER*2 216 13 24 The first element in the field corresponds
containing the number to the number of rows and columns
(m, n) of elevations of nodes in this profile. The second
in the DEM profile element is set to 1, specifying 1 column per B record.
3 A two-element array REAL*8 2D24.15 25 72 See Figures 4-1 and 4-2.

containing the
ground planimetric
coordinates (X,Y) of
the first elevation in

the profile

4-19
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A valuein this array would be

4 Elevation of local REAL*8 D24.15 73 96 The values are in the units of
datum for the measure given by data element 9,
profile logical record type A.

Table 4-2. DEM Data Elements - Logical Record Type B (continued)
Type Physical Record Format
Data (FORTRAN ASCII Starting Ending Comment
Element Notation) Format byte byte

5 A two-element array REAL*8 2D24.15 97 144 The vaues are in the unit of
of minimum and measure given by data element 9in
maximum elevations logical record type A.
for the profile

6 A m,n array of INTEGER*2 mn(16) 6x(146 or 170)
elevations for the 146 = max for

profile. Elevations

are expressed in

units of resolution

first block. 170 = max

for subsequent blocks

multiplied by the spatial resolution
value and added to the elevation of the

local elevation datum for the element profile (data element 4

this record) to obtain the elevation for the point.

4-20
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4.3 DATA MANIPULATION BY AERMAP

The AERMAP preprocessor creates adirect access binary file and an index file for eech DEM
file containing only that portion of the DEM file that fdls within the user-specified domain. Thesefiles
are temporary, and enable the program to determine the elevation at a DEM node very efficiently. For
example, if four adjacent DEM files are specified and adomain is defined as shown in Figure 2-1, then
AERMAP will produce four direct access binary files, one for each DEM file, containing a subset of the
terrain devation data that lies within the domain (files 1, 2, 3and 4 in Figure 2-1). The devationsin the
direct accessfiles are sored in meters. The order of the devation pointsin these fileswill be the same
asthat of the origind DEM file except that the coordinates of the basdine of the profile and the number
of nodesin the profiles might be different. The new vaues for the basdline location and number of
nodes are written to the index file corresponding to each DEM file. The program creates the direct
access files usng the same name as the DEM file but with an extenson of 'DIR. Similarly the index file
corresponding to a DEM file will be the same file name but with an extenson of 'IDX". Thesefilesare
deleted when the program ends.

4.4 DETERMINING RECEPTOR ELEVATIONS

If the user requests the preprocessor to extract the receptor (and optional source) elevations
from the DEM datausing the CO TERRHGTS EXTRACT card, or if the CO TERRHGTS keyword is
omitted, the following procedure is used to determine the evation:

. For each receptor, the program searches through the DEM dataindex filesto
determine the two profiles (longitudes or eastings) that straddle this receptor.

. For each of these two profiles, the program then searches through the nodes in the
index file to determine which two rows (latitudes or northings) straddle the receptor.

. The program then calculates the coordinates of these four points and determines the
DEM direct accessfile and the record numbers that correspond to these points.
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. It reads the devations for these four points from the appropriate direct accessfile.

. The program will search the other adjacent DEM files following the above steps and
retain the closest four nodes. One node in each of the northwest, northeast, southeast,
and southwest quadrants where the quadrants common point is the receptor location.
Distances to, and the eevations of these DEM nodes s retained.

. A 2-dimensond distance-weighted interpolation is used to determine the elevation at
the receptor location based on the elevations at the four nodes determined above.

When 7.5-minute DEM data are used, a receptor or source location may fall outside the range of the
profileswhen insgde a DEM file (see Figure 4-1) or they may fal between the DEM files when the

DEM files are from different datums. Elevationsfor al receptors or sources located near the edges of a
DEM file are assigned values based on the nodes that are closest to the receptor or source location and

may include eevations from two or more DEM files.
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APPENDIX A. ALPHABETICAL KEYWORD REFERENCE

This appendix provides an aphabetical listing of dl of the keywords used by the AERMAP
preprocessor. Each keyword is identified as to the pathway for which it applies, the keyword type
(either mandatory or optional, and either repegtable or non-repeatable), and with a brief description of
the function of the keyword. For a more complete description of the keywords, including alist of
associated parameters, refer to the Detailed Keyword Reference in Section 3 or the Functiond
Keyword/Parameter Reference in Appendix B.
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Keyword Path | Type Keyword Description

ANCHORXY CO | M-N |Rdatestheorigin of the user-specified coordinate system
for receptors to the UTM coordinate system

DATAFILE CO | M-R | Specifiesthe names of the raw terrain data being provided
to the preprocessor

DATATYPE CO | M-N | Specifiesthetype of the raw terrain data being provided to
the preprocessor

DISCCART RE O - R | Definesthe discretely placed receptor locations referenced
to a Cartesian system

DISCPOLR RE O - R | Definesthe discretely placed receptor locations referenced
to apolar system

DOMAINLL CO | M-N |Allowsthe user to specify the domain extent in the latitude /
longitude coordinate system

DOMAINXY CO | M-N |Allowsthe user to soecify the domain extent in the UTM
coordinate system

ELEVUNIT SO | O-N |D¢inestheinput unitsfor the source eevations (SO

RE | O-N |pahway) or receptor devations (RE pathway)

EVALCART RE O - R | Defines discrete Cartesian receptors for use with
EVALFILE output

FINISHED ALL | M- N |]ldentifiesthe end of inputsfor a particular pathway

FLAGPOLE CO | O-N | Specifieswhether to accept receptor heights above loca
terrain (m) for use with flagpole receptors, and dlowsfor a
default flagpole height to be specified

GRIDCART RE O - R | Defines a Cartesian grid receptor network

GRIDPOLR RE O - R | Definesapolar receptor network

LOCATION SO O - R | Specifiesthe location of sources

RECEPTOR OU | M-N | Specifiesthe output filename for the receptor data

RUNORNOT CO | M-N |ldentifieswhether to run program or process setup
information only

SOURCLOC OU | O-N | Specifiesthe output filename for the source location data

STARTING ALL | M- N |Identifiesthe start of inputs for a particular pathway

TERRHGTS CO | O-N | Controlswhether the receptor elevations should be
extracted from the terrain data or that the user-provided
receptor eevations should be used

TITLEONE CO | M-N |Frdlineof titlefor output

TITLETWO CO | O-N |Optiond second line of output title

A-2
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APPENDIX B. FUNCTIONAL KEYWORD/PARAMETER REFERENCE

This appendix provides afunctiond reference for the keywords and parameters used by the
input runstream files for the AERMAP preprocessor. The keywords are organized by functiona
pathway, and within each pathway the order of the keywords is based on the function of the keyword
within the preprocessor. The pathway's used by the preprocessor are as follows, in the order in which
they gppear in the runstream file and in the tables that follow:

CO - for specifying overdl job COntrol options; and

SO - for gecifying SOurce location information (optiond);

RE - for specifying REceptor information; and

OU - for specifying OUtput file information.
The pathways and keywords are presented in the same order asin the Detailed Keyword Reference in
Section 3, and in the Quick Reference at the end of the manudl.

Two types of tables are provided for each pathway. Thefirg table lists dl of the keywords for
that pathway, identifies each keyword asto its type (either mandatory or optiona and either repestable
or non-repeatable), and provides a brief description of the function of the keyword. The second type
of table presents the parameters for each keyword, in the order in which they should appear in the
rungtream file where order isimportant, and describes each parameter in detail.

The following convention is used for identifying the different types of input parameters.
Parameters corresponding to secondary keywords which should be input "asis’ are listed on the tables
with al capitd letters and are underlined. Other parameter names are given with an initid capital letter
and arenot input "asis” Indl cases, the parameter names are intended to be descriptive of the input
variable being represented, and they often correspond to the Fortran variable names used in the
preprocessor code. Parentheses around a parameter indicate that the parameter is optiona for that
keyword. The default that is taken when an optiona parameter isleft blank is explained in the
discussion for that parameter.
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TABLEB-1

DESCRIPTION OF CONTROL PATHWAY KEYWORDS

CO Keywor ds Type

Keywor d Descri ption

STARTI NG M- N Jlidentifies the start of CONTROL pathway inputs

TI TLEONE M- N JFirst line of title for output

TI TLETWO O- N JOptional second line of title for output

TERRHGTS O- N JControls whether the receptor el evations should be extracted fromthe user-prfjvided terrain
data or that the user-provided receptor terrain elevations should be used

FLAGPCLE O - N JSpecifies whether to accept receptor heights above local terrain (m for use fith flagpole
receptors, and allows for default flagpole height to be specified

DATATYPE M- N |JSpecifies the type of the raw terrain data being provided to the preprocessor

DATAFI LE M- R |Specifies the nanes of the raw terrain data being provided to the preprocesso

DOVAI NLL M - N JAllows the user to specify the domain extent in the latitude / |ongitude coorffinate system

DOVAI NXY M - N JAllows the user to specify the domain extent in the UTM coordi nate system

ANCHORXY M- N JRelates the origin of the user-specified coordinate systemfor receptors to tffe UTM
coordi nate system

RUNORNOT M- N Jldentifies whether to run program or process setup information only

FI NI SHED M- N Jlidentifies the end of CONTROL pathway inputs

Type: M - Mandat ory N - Non- Repeat abl e
O - Optional R - Repeatabl e
1) Ei ther the DOVAI NLL or the DOVAI NXY keyword nust be used.
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TABLE B-2

DESCRIPTION OF CONTROL PATHWAY KEYWORDS
AND PARAMETERS

IKeywor d |Par anmeters I

ajldef aul t

TI TLEONE Titlel
wher e: Titlel IFirst line of title for output, character string of up to 68 characters
TI TLETWO Title2
wher e: Title2 ISecond line of title for output, character string of up to 68 characters
TERRHGTS EXTRACT or PROVI DED
wher e: EXTRACT Instructs the preprocessor to deternmine the terrain heights fromthe
DEM data files provided by the user (default)
PROVI DED Forces the preprocessor to use the user-specified receptor elevations
that are entered on the receptor pathway (al so applies to source
el evations specified on the optional source pathway)
FLAGPCLE (Fl agdf)
wher e: Fl agdf Default value for height of (flagpole) receptors above |ocal ground |evel,
value of 0.0 mis used if this optional parameter is onmtted
DATATYPE DEML or DEM/
wher e: DEML Specifies that 1-degree DEM Data will be used
DEM? Specifies that 7.5-minute DEM data will be used
DATAFI LE Denfi |
wher e: Denfi | |Identifiesthe nane of the DEM data file
DOVAI NLL Lonmin Latmin Lonmax Latnax
wher e: Lonmi n Longi tude in decinmal degrees for the lower right (SE) corner of the domain
Latmin Latitude in decimal degrees for the lower right (SE) corner of the donmin
Lonnmax Longi tude in decimal degrees for the upper left (NW corner of the domain
Lat max Latitude in deci mal degrees for the upper left (NW corner of the domain
DOVAI NXY Xdmin Ydmin Zonmin Xdmax Ydnmax Zonmax
wher e: Xdmi n UTM East coordinate for the lower left (SW corner of the donain in neters
Ydni n UTM North coordinate for the |ower left (SW corner of the domain in neters
Zonmin UTM Zone for the |ower left (SW corner of the domain
Xdmax UTM East coordinate for the upper right (NE) corner of the domain in neters
Ydmax UTM North coordinate for the upper right (NE) corner of the donmain in neters
Zonnmax UTM Zone for the upper right (NE) corner of the domain
ANCHORXY Xauser Yauser Xautm Yautm Zautm
wher e: Xauser The X coordinate of any geographic location (typically the origin 0,0) in
the user coordinate system
Yauser The Y coordinate of any geographic location (typically the origin 0,0) in
the user coordinate system
Xaut m The UTM East coordi nate of the sane geographic |ocation specified as
Xauser, Yauser
Yaut m The UTM North coordi nate of the same geographic |ocation specified as
Xauser, Yauser
Zaut m The UTM Zone of the same geographic |ocation corresponding to Xautm Yautm
Nada The datum from whi ch the Xautm Yautm coordi nates were drawn
RUNCRNCT RUN or NOT
wher e: RUN Indicates to run full preprocessor cal cul ations
NOT Indicates to process setup data and report errors,
but to not run full preprocessor calculations
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TABLE B-3
DESCRIPTION OF SOURCE PATHWAY KEYWORDS

SO Keywor ds Type Keywor d Descri ption

STARTI NG M- N Jlidentifies the start of SOURCE pat hway i nputs

LOCATI ON M- R Jldentifies source locations for use in extracting source el evations and/or tolldefine the
origin of discrete polar receptors

FI NI SHED M- N Jldentifies the end of SOURCE pat hway i nputs
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TABLE B-4
DESCRIPTION OF SOURCE PATHWAY KEYWORDS AND
PARAMETERS

Keywor d Par anet er s

LOCATI ON Srcid Srctyp Xs Ys (Zs)

wher e: Srcid Al phanuneric source ID, up to eight characters
Srctyp Source type: PO NT, VOLUME, AREA, AREAPAOLY, AREACI RC
Xs x-coordi nate (Easting) of source location, corner for AREA, vertex for
AREAPOLY, center for AREACIRC (m
Ys y-coordi nate (Northing) of source |ocation (m

Zs Optional z-coordinate of source |location (elevation above nean sea | evel
in neters)
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TABLEB-5
DESCRIPTION OF RECEPTOR PATHWAY KEYWORDS

RE Keywor ds Type Keywor d Descri ption

STARTI NG M- N |ldentifies the start of RECEPTOR pathway inputs

ELEVUNI T O - N |Defines input units for receptor elevations (defaults to neters), nust be firft keyword
after RE STARTING if used.

GRI DCART O - R|Defines a Cartesian grid receptor network

GRI DPOLR O - R|Defines a polar receptor network

DI SCCART O - R|Defines the discretely placed receptor locations referenced to a Cartesian syftem

DI SCPCLR O - R|]Defines the discretely placed receptor |locations referenced to a polar syste

EVALCART O - R|Defines discrete Cartesian receptor locations for use with EVALFI LE out put opfi on

FI NI SHED M- N |ldentifies the end of RECEPTOR pat hway i nputs

1) At | east one of the followi ng nmust be present: GRI DCART, CRIDPOLR, DI SCCART, DI SCPOLR, or EVALCART. Miltip
receptor networks can be specified in a single run, including both Cartesian and polar, up to an overall max
controll ed by the NREC paraneter.
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TABLE B-6
DESCRIPTION OF RECEPTOR PATHWAY KEYWORDS
AND PARAMETERS

Keywor d Par anet er s

ELEVUNI T METERS or EEET
wher e: METERS Specifies input units for receptor elevations of
neters
FEET Specifies input units for receptor elevations of feet
Note: This keyword applies to receptor elevations
only.
GRI DCART Netid STA
XYINC Xinit Xnum Xdelta Yinit Ynum Ydelta
or XPNTS Gidxl Gidx2 Gidx3 .... GidxN, and
YPNTS Gidyl Gidy2 Gidy3 .... G i dyN
ELEV Row Zelevl Zelev2 Zelev3 ... ZelevN
FLAG Row Zflagl Zflag2 Zzflag3 ... ZflagN
END
wher e: Neti d Receptor network identification code (up to eight
al phanuneric characters)
STA I ndi cates STArt of GRIDCART subpat hway, repeat for
each new Netid
XYI NC Keyword identifying grid network generated from
x and y increnments
Xinit Starting x-axis grid location in nmeters
Xnum Nunber of x-axis receptors
Xdel ta Spacing in nmeters between x-axis receptors
Yinit Starting y-axis grid location in neters
Ynum Nunber of y-axis receptors
Ydel ta Spacing in nmeters between y-axis receptors
XPNTS Keyword identifying grid network defined by a series
of x and y coordi nates
Gidxl Val ue of first x-coordinate for Cartesian grid
Gri dxN Val ue of 'nth' x-coordinate for Cartesian grid
YPNTS Keyword identifying grid network defined by a series
of x and y coordinates
Gidyl Val ue of first y-coordinate for Cartesian grid
GidyN Value of 'nth' y-coordinate for Cartesian grid
ELEV Keyword to specify that receptor elevations follow
Row I ndi cates which row (y-coordinate fixed) is being
i nput
Zel ev An array of receptor terrain elevations for
a particular Row
FLAG Keyword to specify that flagpole receptor heights
foll ow
Row I ndi cates which row (y-coordinate fixed) is being
i nput
Zf | ag An array of receptor heights above local terrain
el evation for a particular Row (flagpol e receptors)
END I ndi cat es END of GRI DCART subpat hway, repeat for each
new Netid
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TABLE B-6 (CONT.)
DESCRIPTION OF RECEPTOR PATHWAY KEYWORDS
AND PARAMETERS

GRI DPOLR Netid STA
ORIG Xinit Yinit,
or ORIG Srcid
DIST Ringl Ri ng2 Ri ng3 ... RingN
DDIR Dirl Dir2 Dir3 ... DN,
or GDIR Dirnum Dirini Dirinc
ELEV Dir Zelevl Zelev2 Zelev3d ... ZelevN
ELAG Dir ZzZflagl ZzZflag2 Zflag3 ... ZflagN
END
wher e: Neti d Receptor network identification code (up to eight
al phanuneric characters)
STA I ndi cates STArt of GRIDPOLR subpat hway, repeat for
each new Netid
ARG Optional keyword to specify the origin of the polar
network (assunmed to be at x=0, y=0 if omtted)
Xinit x-coordi nate for origin of polar network
Yi nit y-coordinate for origin of polar network
Srcid Source I D of source used as origin of polar network
DI ST Keyword to specify distances for the polar network
Ri ngl Di stance to the first ring of polar coordinates
Ri ngN Di stance to the 'nth' ring of polar coordinates
DD R Keyword to specify discrete direction radials for the
pol ar network
Dirl First direction radial in degrees (1 to 360)
DirN The 'nth' direction radial in degrees (1 to 360)
&R Keyword to specify generated direction radials for
the pol ar network
Di rnum Nunber of directions used to define the polar system
Diri ni Starting direction of the polar system
Dirinc Increment (in degrees) for defining directions
ELEV Keyword to specify that receptor elevations follow
Dir I ndi cates which direction is being input
Zel ev An array of receptor terrain elevations for a
particul ar direction radi al
FLAG Keyword to specify that flagpole receptor heights
foll ow
Dir I ndi cates which direction is being input
Zf | ag An array of receptor heights above local terrain
elevation for a particular direction (flagpole
receptors)
END I ndi cat es END of GRIDPCLR subpat hway, repeat for each
new Netid
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TABLE B-6 (CONT.)

DESCRIPTION OF RECEPTOR PATHWAY KEYWORDS
AND PARAMETERS

DI SCCART Xcoord Ycoord (Zelev) (Zflag)
wher e: Xcoord x-coordi nate for discrete receptor |ocation
Ycoord y-coordinate for discrete receptor |ocation
Zel ev El evati on above sea |l evel for discrete receptor
| ocation (optional), used only for ELEV terrain
Zf | ag Recept or height (flagpole) above local terrain
(optional), used only with FLAGPOLE keyword
DI SCPCLR Srcid Dist Direct (Zelev) (Zflag)
wher e: Srcid Specifies source identification for which discrete
pol ar receptor locations apply (used to define the
origin for the discrete polar receptor)
Di st Downwi nd di stance to receptor |ocation
Direct Direction to receptor location, in degrees clockw se
from North
Zel ev El evati on above sea |l evel for receptor |ocation
(optional), used only for ELEV terrain
Zf | ag Recept or height (flagpole) above local terrain
(optional), used only with FLAGPOLE keyword
EVALCART Xcoord Ycoord Zelev Zflag Arcid (Nane)
wher e: Xcoord x-coordi nate for discrete receptor |ocation
Ycoord y-coordinate for discrete receptor |ocation
Zel ev El evati on above sea level for discrete receptor
| ocation (optional), used only for ELEV terrain
Zf | ag Recept or height (flagpole) above local terrain
(optional), used only with FLAGPOLE keyword
Arcid Receptor arc I D used to group receptors along
an arc or other grouping (up to eight characters)
( Narre) Optional nanme for receptor (up to eight characters)
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TABLE B-7

DESCRIPTION OF OUTPUT PATHWAY KEYWORDS

QU Keywor ds

Type

Keywor d Descri ption

STARTI NG M- N Jlidentifies the start of OUTPUT pat hway inputs

RECEPTOR M- N Jldentifies the output filenane for receptor data
SOURCLOC O- N Jldentifies the output filename for source |ocation data
FI NI SHED M- N Jldentifies the end of OQUTPUT pat hway i nputs
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TABLE B-8
DESCRIPTION OF OUTPUT PATHWAY KEYWORDS AND
PARAMETERS

Keywor d Par anet er s
RECEPTOR Recfil

wher e: Recfil ISpeci fies output filename for receptor data
SOURCLOC Srcfil

wher e: Srcfil |Speci fies output filenane for source |ocation data
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APPENDIX C. EXPLANATION OF ERROR MESSAGE CODES

C.1 INTRODUCTION

The AERMAP preprocessor uses a "defensve programming” gpproach to eliminate as much as
possible of the user'swork in debugging the input runstream file. Also, agreat ded of effort has been
meade to eliminate the possbility of run time errors, such as "divide by zero,” and to point out
questionable input data.

Message Summary: The AERMAP preprocessor outputs a summary of messages to the
message file specified on the command line. This message table gives the number of messages of each
type, together with adetailed ligt of dl the fatal errors and warning messages. During setup processing,
if no errors or warnings are generated, then the program smply reports to the user that "SETUP
Finishes Successfully.”

C.2 THE OUTPUT ERROR LOG MESSAGE SUMMARY

There are two message summaries provided in the message file generated by the AERMAP
preprocessor. Thefirst oneislocated after the echo of input runstiream fileimages. This summary will
take one of two forms, depending on whether any fatal error or non-fatad warning messages were
generated, and also depending on whether the option to RUN or NOT to run was selected on the CO
RUNORNOT card. If there are no errors or warnings generated during the setup processing, and the
RUN option was selected, then the program smply reports that "SETUP Finishes Successfully.” If any
fatal errors or warning messages were generated during the setup processing, or if the option NOT to
run was sdected, then a more detailed summary is provided. This summary provides a message count
for each type of message, and a detailed listing of each fatd error and warning message generated. The
second message summary table islocated at the very end of the message file, and it sums up the
messages generated by the complete preprocessor run - both setup processing and run-time
processing.
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An example of a setup processing message summary is shown in Figure C-1.

*** Message Summary For The AERMAP Preprocessor Setup ***

--------- Summary of Total Messages ---------

A Total of 0 Fatal Error Message(s)
A Total of 0 Warni ng Message(s)
A Total of 0 Informati on Message(s)

*xkxxkxx EATAL ERROR MESSAGES *****x %%
* Kk k NONE  ***

Kk kkkk Kk WARNI NG MESSAGES Khkkkkkkk
*kk NONE  ***

Kkkkkhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhkk*

*** SETUP Fi ni shes Successfully ***

Kkkkkhhhhhhhhhhhhhhhhhh kA kA kA Ak k k& &

FIGURE C-1. EXAMPLE OF AN AERMAP MESSAGE SUMMARY

C.3 DESCRIPTION OF THE DETAILED MESSAGE LAYOUT

Two types of messages can be produced by the program during the processing of input
runstream images and during preprocessor calculations. These are described briefly below:

. Errorsthat will hat any further processing, except to identify additiona error conditions
(type E); and

. Warnings that do not hat processing but indicate possible errors or suspect conditions
(type W).

The messages have a congstent structure which contains the pathway D, indicating which
pathway the messages are generated from; the message type followed by athree-digit message
number; the line number of the input runstream image file for setup messages; the name of the module
(e.g. the subroutine name) from which the message is generated; a detailed message corresponding to
the message code; and an 8-character smple hint to help the user pot the possible source of the
problem.
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The following is an example of a detailed message generated from the CO pathway:

CO E100

8 EXPATH:

Invalid Pathway Specified. The Troubled Pathway is FF

The message syntax is explained in more detail below (valuesin
parentheses give the column numbers within the message line for
each element):

644444444444444484444444444444444444447
5 PW Txxx LLLL mmmmm MESSAGE Hints 5
Q4444444444444 4444444444444444444444448
* +))))))))))))))))))))))))))))))))))))))
* determ ne the nature*
)>*of errors (keymord pat hway where the *
*error occurs,...etc.) (73:80)

))))))))))))))))))))))))))))))))))))))—
+3333333113331333313333133331333))3)))3))))) »

*

ok o X X o b o X X o b X X b ok X X b b X X

*

% ok b ok X X ok b X X b ok X X ok ok X X

*

Ok R % ok o X X ok ok % % X X %

*

ok Ok Ok X X ok k% % X X %

*

Ok ok X X ok ok X X

*

R I

.)))>*Detail ed nessage for this code (22:71)

elp you

*

-222333133331333313331333313333333303))))0))))-
+)))))))))))))))))))))))))))))))))))?))))))))

Nanme of the code nodul e

from whi ch

ID))))))>*nessage i s generated (14:19)
352200000000 20000 0000000000000 0000005
+))))))))))))))))))))))))))))))))))))))))))))
line nunber of the input runstream i mage*
_)))))))))))))))))>*f||e where the nmessage occurs (9:12)
=23323333333333333333333333333333303)3003))))-
+3313133333333133331333313333333333333333))))) »
D))))>*Nuneri ¢ message code (a 3)digit nunber)(5:7)*
=223233333333333333333333333330033033))3))))-
+))))))))))))))))))))))))))))))))))))))))))))
IIII00)))))))))))))>*Message type (E, W 1) (4:4)
))))))))))))))))))))))))))))))))))))))))))))-
+))))))))))))))))))))))))))))))))))))))))))))
-223333333333333333))))))))>*Pat hway | D (CO or RE) (1:
))))))))))))))))))))))))))))))))))))))))))))-

*

*

The two message types are identified with the letters E (for errors) and W (for warnings). A

detailed description of each of the message codes currently used in the program is provided in the next

section.
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C.4 DETAILED DESCRIPTION OF THE ERROR/MESSAGE CODES

INPUT RUNSTREAM IMAGE STRUCTURE PROCESSING

Thistype of message indicates problems with the basic syntax and/or structure of the input

rungtream image. Typica messagesinclude errors like "Missing mandatory keyword", "lllegd
Keyword", ..., etc. If afata error of thiskind is detected in arunstream image, afatd error message is
written to the message file and any attempt to process data is prohibited, athough the remainder of the
rungtream file is examined for other possble errors. If awarning occurs, data may still be processed,
athough the inputs should be checked carefully to be sure that the condition causing the warning does
not indicate an error.

100

105

110

115

120

125

130

Invalid Pathway Specified. The pathway ID should be a 2 character string. 1t should be one of
the following: CO for control pathway or RE for receptor pathway. Its position is normally
confined to columns 1 and 2 (1:2) of the input runstream file. However, the program does
dlow for ashift of the entire input runstream file of up to 3 columns. If the inputs are shifted,
then dl input records mug be shifted by the same amount. The invalid pathway is repested at
the end of the message.

Invalid Keyword Specified. The keyword ID should be an 8-character string. Its position is
normaly confined to columns 4 to 11 (4:11) of the input runstream file. However, the program
does dlow for a shift of the entire input runstream file of up to 3 columns. If theinputs are
shifted, then dl input records mug be shifted by the same amount. There should be a space
between keyword ID and any other datafields. For alist of valid keywords, refer to Appendix
A or Appendix B. Theinvaid keyword is repeated at the end of the message.

Keyword isNot Vdid for This Pathway. The input keyword isavaid 8-character string, but it
isnot valid for the particular pathway. Refer to Appendix A, Appendix B or Section 3 for the
correct usage of the keyword. The invaid keyword is repeated at the end of the message.

Starting and Finishing Statements do not match. Only One STARTING and one FINISHED
dtatement, respectively, is dlowed at the very beginning and the very end of each pathway
block. Check the position and frequency to make sure the input runstream file meets the format
requirement. The pathway during which the error occursis included at the end of the message.

Pathway is Out of Sequence. The pathways are not input in the correct order. The correct
order is CO, SO (optiond), RE, and OU for the AERMAP preprocessor. The offending
pathway is given asahint.

Missing FINISHED Statement - Rungtream file isincomplete. One or more FINISHED
datements are missing.

Missing Mandatory Keyword. To run the program, certain mandatory keywords must present
in the input runstream file. For alist of mandatory keywords, see Appendix A or Appendix B.
For more detailed information on keyword setup, see the description of message code 105.
The missing keyword isincluded with the message.
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135

140

152

160

170

175

180

185

Duplicate Non-repeatable Keyword Encountered. More than one instance of a non-repestable
keyword is encountered. For alist of non-repeatable keywords, see Appendix A or Appendix
B. Therepeated keyword is included with the message.

Invalid Order of Keyword. A keyword has been placed out of the acceptable order. The
order for most keywordsis not critica, but the relative order of afew keywords isimportant
for the proper interpretation of the input data. The keyword reference in Section 3 identifies any
requirements for the order of keywords. The keyword that was out of order isincluded with

the message.

ELEVUNIT card mugt befirst for this pathway. The ELEVUNIT card must be the first non-
commented card after STARTING when used on the RE pathway. This requirement is made
in order to smplify reviewing runstream files to determine the eevation units used for sources
and receptors.

Duplicate ORIG Secondary Keyword for GRIDPOLR. Only one origin card may be specified
for each grid of polar receptors. The network 1D for the affected grid isincluded with the

message.

Invalid Secondary Keyword for Receptor GRID. The network ID for the affected grid is
included with this message. Refer to Appendix B for the correct syntax of secondary keywords.

Missing Secondary Keyword END for Receptor Grid. The END secondary keyword is
required for each grid of receptorsinput by the user (keywords GRIDCART and
GRIDPOLR). It 9gndsthe end of inputs and triggers the processing of data for that particular
network.

Conflicting Secondary Keyword for Receptor Grid. Two incompatible secondary keywords
have been input for the same grid of receptors, e.g. GDIR and DDIR for the keyword
GRIDPOLR, where GDIR specifies to generate directions with uniform spacing, and DDIR
specifiesthat discrete, non-uniform directions are being specified.

Missing Receptor Keywords. No Receptors Specified. Since none of the RE pathway
keywords are mandatory, a separate error check is made to determineif any of the RE
keywords are specified. At least one of the following keywords must be present: GRIDCART,
GRIDPOLR, DISCCART, DISCPOLR, or EVALCART.

PARAMETER SETUP PROCESSING

This type of message indicates problems with processing of the parameter fields for the

rungtream images. Some messages are specific to certain keywords, while others indicate generd
problems, such as an invaid numeric datafield. If afad error of thiskind is detected in a runstream
image, afata error message is written to the message file and any attempt to process data is prohibited,
athough the remainder of the rungtream file is examined for other possble errors. If awarning occurs,
data may till be processed, athough the inputs should be checked carefully to be sure that the
condition causing the warning does not indicate an error.
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200

201

202

203

205

207

208

209

212

214

215

216

217

Missing Parameter(s). No options were selected for the indicated keyword. Check Appendix
B for theligt of parameters for the keyword in question.

Not Enough Parameters Specified For The Keyword. Check if there are any missing
parameters following the indicated keyword. See Appendix B for the required keyword
parameters.

Too Many Parameters Specified For The Keyword. Refer to Appendix B or Section 3 for the
list of acceptable parameters.

Invalid Parameter Specified. The inputs for a particular parameter are not vaid for some
reason. Refer to Appendix B or Section 3. The invaid parameter isincluded with the

message.

No Option Parameter Setting. Forced by Default to: No setting was specified for a particular
parameter. Refer to Appendix B or Section 3 for the correct parameter usage. The default
setting is specified with the message.

No Parameters Specified. Default Vaues Used For. The keyword for which no parameters
are specified isincluded with the message. Refer to Appendix B or Section 3 for adiscusson
of the default condition.

Illegd Numerical Field Encountered. The program may have encountered a non-numerica
character for anumerica input, or the numerical value may exceed the limit on the Sze of the
exponent, which could potentidly cause an underflow or an overflow error.

Negative Vaue Appears For A Non-negative Variable. The affected variable nameis
provided with the message.

END Encountered Without (X,Y) Points Properly Set. This error occurs during setting up the
grid of receptors for a Cartesian Network. This message may occur for example if
X-coordinate points have been specified without any Y -coordinate points for a particular
network ID.

ELEV Inputs Inconsstent With Option: Defaults Used. This message occurs when the user
does not input elevated terrain heights for receptors when the TERRHGTS option is
PROVIDED. The program assumes that the missing terrain heights are at 0.0 meters for those
receptors and proceeds with ELEV terrain modding.

FLAG Inputs Incongstent With Option: Input Ignored. This message occurs when the user
inputs receptor heights above ground for flagpole receptors when the FLAGPOLE keyword
option has not been specified. Theinput flagpole heights are ignored in the program
cdculations.

FLAG Inputs Inconsstent With Option: Defaults Used. This happens when the user does not
input receptor heights above ground for flagpole receptors when the FLAGPOL E keyword
option has been specified. The program assumes that the missing flagpole heights are equd to
the default value specified on the CO FLAGPOLE card. If no default height is specified on the
FLAGPOLE card, then a default of 0.0 metersis assumed.

More Than One Ddimiter In A Fdd.
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218

219

220

221

222

223

224

225

226

227

228

229

232

Number of (X,Y) Points Not Match With Number Of ELEV Or FLAG. Check the number of
elevated terrain heights or flagpole receptor heights for the gridded network associated with the
indicated line number in the rundgream file,

Number Of Receptors Specified Exceeds Maximum. The user has specified more receptors
on the RE pathway than the program array limitsalow. Thisarray limit is controlled by the
NREC PARAMETER specified in the AERMAP.INC file. The value of NREC is provided
with the message.

Missng Origin (Use Default = 0,0) In GRIDPOLR. Thisisanon-fatal warning message to
indicate that the ORIG secondary keyword has not been specified for a particular grid of polar
receptors. The program will assume a default origin of (X=0, Y=0).

Missing Distance Setting In Polar Network. No distances have been provided (secondary
keyword DIST) for the specified grid of polar receptors.

Missing Direction Setting In Polar Network. Missing a secondary keyword (secondary
keyword GRIR or DDIR) for the specified grid of polar receptors.

Missing Elevations or Flagpole Fields. No data fields have been specified for the indicated
secondary keyword.

Number of Receptor Networks Exceeds Maximum. The user has specified more receptor
networks of gridded receptors on the RE pathway than the program array limitsalow. This
aray limit is controlled by the NNET PARAMETER specified in the AERMAP.INC file. The
vaue of NNET is provided with the message.

Number of X-Coords Specified Exceeds Maximum. The user has specified more
X-coordinate values for aparticular grid of receptors than the program array limitsalow. This
array limit is controlled by the IXM PARAMETER specified in the AERMAP.INC file. The
vaue of IXM is provided with the message.

Number of Y-Coords Specified Exceeds Maximum. The user has specified more

Y -coordinate values for a particular grid of receptors than the program array limitsdlow. This
array limit is controlled by the [YM PARAMETER specified in the AERMAP.INC file. The
vaue of I'YM is provided with the message.

No Receptors Were Defined on the RE Pathway. Either through lack of inputs or through
errors on the inputs, no receptors have been defined.

Default(s) Used for Missing Parameters on Keyword. Either an elevated terrain height or a
flagpole receptor height or both are missing for a discrete receptor location. Default value(s)
will be used for the missing parameter(s).

Too Many Parameters - Inputs Ignored on Keyword. Either an devated terrain height or a
flagpole receptor height or both are provided when the corresponding option has not been
specified. The unneeded inputs are ignored.

Number of Specified Sources Exceeds Maximum. The user has specified more sources than

the array limitsdlow. Thisarray limit is controlled by the NSRC PARAMETER specified in
the AERMAP.INC file. Thevaue of NSRC is provided with the message.
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250

252

254

Duplicate XPNT/DIST or YPNT/DIR Specified for GRID. One of the grid inputs, either an
X-coordinate, Y-coordinate, polar distance range or polar direction, has been specified more
than once for the same grid of receptors. This generates a non-fatal warning message.

Duplicate Receptor Network ID Specified. A network 1D for agrid of receptors
(GRIDCART or GRIDPOLR keyword) has been used for more that one network.

Number of Receptor Arcs Exceeds Maximum. The user has input more than the number of
receptors arcs specified by the NARC PARAMETER in the AERMAP.INC file. The vaue of
NARC is provided with the message.

SETUP DATA AND QUALITY ASSURANCE PROCESSING
This type of message indicates problems with the actud vaues of the parameter data on the

input runstream image. The basic Structure and syntax of the input card is correct, but one or more of
theinputsisinvalid or suspicious. These messages include quality assurance checks on various

preprocessor inputs. Typica messages will tell the consstency of parameters and data for the setup
and run of the program. If a fata error of thiskind is detected in arunstream image, afata error
message is written to the message file and any attempt to process datais prohibited. 1f awarning

occurs, datamay or may not be processed, depending on the processing requirements specified within
the run stream input data.

300

305

310

320

330

335

340

Receptor Not Insde Domain. Thisisafata error generated when one of the receptors
specified in the RE pathway lies outsde the domain specified on the CO pathway. The
receptor number is given with the message.

Source Not Insde Domain. Thisisafatd error generated when one of the source locations
gpecified in the SO pathway lies outside the domain specified on the CO pathway. The source
number is given with the message.

Domain Coordinate isNOT Insgde aDEM File. Thisisafatd error generated when one of the
domain coordinates lies outside the range of data covered by the DEM files included on the CO

pathway.

DEM File Does Not Exigt. Thisisafata error generated when one of the DEM datafiles
gpecified on the CO pathway is not found.

Receptor isNot InsdeaDEM File. Thisisafata error generated when one of the receptors
liesoutsde dl of the DEM files specified by the user. The receptor number is included with the

message.

SourceisNot Insde aDEM File. Thisisafata error generated when one of the source
locations lies outsde al of the DEM files specified by the user. The source number isincluded
with the message.

No Terrain File Adjacent to ThisOne. Thisisafata error generated when one of the DEM

datafilesisfound to not be adjacent to any of the other data files specified. The DEM file
number is reported, and the file number represents the order of the file in the runstream.
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350  Number of Nodes Exceeds Maximum. The number of nodes specified for agiven profile
exceeds the maximum number set by the MAXNOD parameter in AERMAP.INC. The profile
number is specified with the message.

360 Latitude Specified on DOMAINLL Exceeds 60 Degrees. Thisisanon-fatd warning message
issued if alatitude of greater than 60 degreesis specified for the domain on the DOMAINLL
card. It may indicate that the order of longitude and latitude are reversed on the input data.

370 DATATYPE Card Does Not Match DEM Data File. The message indicates that the type of
DEM data, as determined from the file header record, for the file number specified does not
match the type specified on the DATATY PE card.

375  Specified Source ID Has Not Been Defined Yet. The message indicates that the user attempts
to use asource ID on a keyword before defining this source ID on a SO LOCATION card. It
could indicate an error in specifying the source ID, an omission of aLOCATION card, or an
error in the order of inputs.

377 Duplicate LOCATION Card Specified for Source. There can be only one LOCATION card
for each source ID specified. The source ID isincluded with the message.

380 ThisInput Variable is Out-of-Range. The indicated value may be too large or too smal. Use
the line number to locate the card in question, and check the variable for a possible error.

RUNTIME MESSAGE PROCESSING, 400-499

This type of message is generated during the preprocessor run. Setup processing has been
completed successfully, and the message is generated during the performance of cdculations. If afatd
error of thiskind is detected during modd execution, afatal error message is written to the message file
and any further processing of the datais prohibited. The rest of the data file(s) will be read and quality
assurance checked to identify additiond errors. If awarning occurs, datawill still be processed.

410  Receptor Location Outsde Range of Profiles. Thisisanon-fata warning message indicating
that a receptor location fdls near the edge of a 7.5-minute DEM file and is outside the range of
the data profiles. If receptor elevations are being extracted from the DEM data, the nodes from
the nearest profile are used for this receptor.

420  Source Location Outsde Range of Profiles. Thisisanon-fatal warning message indicating that

asource location fdls near the edge of a7.5-minute DEM file and is outsde the range of the
data profiles. If source elevations are being extracted from the DEM data, the nodes from the
nearest profile are used for this source.
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INPUT/OUTPUT MESSAGE PROCESSING

This type of message is generated during the preprocessor input and output. Typica messages
will tell the type of 1/0 operation (e.g., opening, reading or writing to afile), and thetype of file. If a
fatd error of thiskind is detected in arunstream image, afata error message is written to the message
file and any atempt to process datais prohibited. If awarning occurs, data may or may not be
processed, depending on the processing requirements specified within the run stream input data.

500 Fatd Error Occurs During Opening of the DataFile. The file specified can not be opened
properly. Thismay be the rundream fileitsdf, or one of the DEM input datafiles. Thismay
happen when thefile caled is not in the specified path, or anillegd filename is specified. Refer
to the line number included in the error message to identify which file caused the error. If no
errors are found in the filename specification, then this message may aso indicate thet thereis
not enough memory available to run the program, since opening afile causes a buffer to be
opened which takes up additiona memory in RAM.

505 FileisAlready in Use, Cannot be Opened. The specified datafile is dready in use and could
not be opened. This error may indicate that a duplicate data filename has been specified.

510 Fad Error Occurs During Reading of the File. Filetypeisincorrect, or illegd datafied
encountered. Check the indicated file for possble problems. For aDEM datafile, be sure that
file has been converted to a DOS-compatible format using the CRLF.EXE program (provided
with the AERMAP package). Aswith error number 500, this message may aso indicate that
there is not enough memory available to run the program if no other source of the problem can
be identified.

520  Fatd Error Occurs During Writing to the File. Similar to message 510, except that it occurs
during a write opertion.

550 DEM File Conflict for Specified DEM File Number. Thiserror indicates aconflict in the
specification of DEM datafiles. It may be caused by entering a duplicate filename for a DEM
file

580 End-of-File Reached Trying to Read a Data File. The AERMAP preprocessor has
unexpectedly encountered an end-of-file trying the read the indicated file. Check the datafile
for the correct filename,
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