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1.1 About this Specification

This is a description of a proposal to specify the content and structure
of a group of industry-standard tag sets for the nanagenent of
geor ef erence or geocoded raster inmagery using Al dus-Adobe's public
domai n Tagged-|Inmage File Format (TIFF).

This specification closely follows the organi zation and structure of the
TI FF specificati on docunent.

1.1.1 Background

TI FF has energed as one of the world' s npst popular raster file formats.
But TIFF remains limted in cartographic applications, since no publicly
avail abl e, stable structure for conveyi ng geographic information
presently exists in the public domain

Several private solutions exist for recording cartographic information
in TIFF tags. Intergraph has a mature and sophisticated geotie tag

i mpl ementation, but this remains within the private TIFF tagset

regi stered exclusively to Intergraph. O her conpanies (such as ESRI, and
I sl and Graphi cs) have geographic solutions which are also proprietary or
limted by specific application to their software's architecture.

Many G S compani es, raster data providers, and their clients have
requested that the conpanies concerned with delivery and exploitation of
raster geographic i magery develop a publicly available, platform

i nteroperabl e standard for the support of geographic TIFF imagery. Such
TIFF i magery woul d originate fromsatellite imaging platforns, aerial

pl atforms, scans of aerial photography or paper maps, or as a result of
geographi ¢ analysis. TIFF images which were supported by the public
"geotie" tagset would be able to be read and positioned correctly in any
G S or digital mapping system which supports the "GeoTl FF" standard, as
proposed in this docunent.

The savings to the users and providers of raster data and exploitation
softwares are potentially significant. Wth a platforminteroperable
GeoTI FF file, conpanies could stop spending excessive devel oprment
resource in support of any and all proprietary formats which are
invented. Data providers may be able to produce off-the-shelf imagery



products whi ch can be delivered in the "generic" TIFF format quickly and
possi bly at |ower cost. End-users will have the advantage of devel oped
software that exploits the GeoTlFF tags transparently. Most inmportantly,
the sane raster TIFF image which can be read and nodified in one G S
environnent may be equally exploitable in another GS environnment

wi thout requiring any file duplication or inport/export operation.

1.1.2 History

The initial efforts to define a TIFF "geotie" specification began under
the | eadership of Ed Grissomat Intergraph,and others in the early
1990's. In 1994 a formal GeoTlFF mailing-list was created and mai ntai ned
by Niles Ritter at JPL, which quickly grew to over 140 subscribers from
government and industry. The purpose of the list is to discuss conmon
goals and interests in devel oping an industry-w de GeoTl FF standard, and
culmnated in a conference in March of 1995 hosted by SPOT | nage, wth
representatives from USGS, |ntergraph, ESRI, ERDAS, SoftDesk, Maplnfo,
NASA/ JPL, and others, in which the current working proposal for GeoTlFF
was outlined. The outline was condensed into a prerel ease GeoTl FF

speci fication docunent by Niles Ritter, and M ke Ruth of SPOT | mage.
Fol | owi ng di scussions with Dr. Roger Lott of the European Petrol eum
Survey Group (EPSG), the GeoTl FF projection parametrization nmethod was
extensively nodified, and brought into conpatibility with both the POSC
Epi centre nodel, and the Federal Geographic Data Committee (FGDC)

net adat a approaches.

1.1.3 Scope

The GeoTl FF spec defines a set of TIFF tags provided to describe al
"Cartographic" information associated with TIFF inagery that originates
fromsatellite i magi ng systems, scanned aerial photography, scanned
maps, digital elevation nodels, or as a result of geographic anal yses.
Its aimis to allow means for tying a raster inmage to a known nodel
space or map projection, and for describing those projections.

GeoTl FF does not intend to becone a replacenent for existing geographic
data interchange standards, such as the USGS SDTS standard or the FGDC
nmet adata standard. Rather, it ains to augnent an existing popul ar

raster-data format to support georeferencing and geocodi ng i nfornation

The tags docunented in this spec are to be considered conpletely
orthogonal to the raster-data descriptions of the TIFF spec, and inpose
no restrictions on how the standard TIFF tags are to be interpreted,

whi ch col or spaces or conpression types are to be used, etc.

1.1.4 Features

GeoTIFF fully conplies with the TIFF 6.0 specifications, and its
extensions do not in any way go against the TlIFF recomrendati ons, nor do
they limt the scope of raster data supported by TIFF

GeoTl FF uses a small set of reserved TIFF tags to store a broad range of
georeferencing information, including UTM US State Plane, Nationa
Gids, ARC, as well as the underlying projection types such as
Transverse Mercator, CGeographic, Lanbert Conformal Conic, etc. No
information is stored in private structures, |IFD s or other nechani sms
whi ch woul d hide information from naive TIFF readi ng software.

GeoTl FF uses a "MetaTag" (GeoKey) approach to encode dozens of



information elenents into just 6 tags, taking advantage of TIFF

pl atf orm i ndependent data format representation to avoid cross-platform
i nterchange difficulties. These keys are designed in a nmanner parallel

to standard TIFF tags, and closely follow the TIFF discipline in their
structure and | ayout. New keys may be defined as needs arise, within the
current framework, and wi thout requiring the allocation of new tags from
Al dus/ Adobe.

GeoTIl FF uses nunerical codes to describe projection types, coordinate
systens, datuns, ellipsoids, etc. The projection, datuns and ellipsoid
codes are derived fromthe EPSG |list conpiled by the Petrotechnical Open
Sof tware Conpany (POSC), and mechani sns for adding further internationa
projections,datuns and el lipsoids has been established. The GeoTl FF

i nformati on content is designed to be conpatible with the data
deconposi ti on approach used by the National Spatial Data Infrastructure
(NSDI') of the U S. Federal Geographic Data Conmittee (FGDC).

VWi | e GeoTl FF provides a robust framework for specifying a broad cl ass
of existing Projected coordinate systems, it is also fully extensible,
permtting internal, private or proprietary information storage.
However, since this standard arose fromthe need to avoid nultiple
proprietary encodi ng systens, use of private inplenentations is to be
di scour aged.

1.2 Revision Notes

This is the second (beta) rel ease of GeoTlFF Revision 0.2, supporting
the new EPSG 2.1 codes.

s +
1.2.1 Revision Nomencl ature

A Revi sion of GeoTlFF specifications will be denoted by two integers
separated by a decinmal, indicating the Major and M nor revision nunbers.
GeoTI FF stores nost of its information using a "Key-Code" pairing
system the Major revision number will only be incremented when a

substantial addition or nodification is made to the list of information
Keys, while the Mnor Revision nunber pernits incremental augnentation
of the list of valid codes.

1.2.2 New Features
New EPSG 2.1 Codes install ed.
1.2.3 Carifications

0 CeoTIFF-witers shall store the CGeoKey entries in key-sorted order
within the GeoKeyDirectoryTag. This is a change from prelininary
di scussions which pernmitted arbitrary order, and nore closely follows
the TIFF discipline.

o The third value "Scal eZ" in Mdel Pi xel Scal eTag = (Scal eX, Scal eY,
Scal eZz) shall by default be set to 0, not 1, as suggested in preliminary
di scussions. This is because npost standard nodel spaces are
2-dimensional (flat), and therefore its vertical shape is
i ndependent of the pixel-val ue.

0 The code 32767 shall be used to inply "user-defined", rather than
16384. This avoi ds breaking up the reserved public GeoKey code space
into two discontiguous ranges, 0-16383 and 16385-32767.

o If a GeoKey is coded "undefined", then it is exactly that; no



par anet ers should be provided (e.g. EllipsoidSen Maj or Axis, etc).
To provide parameters for a non-coded attribute, use "user-defined"

1.2.4 Organi zati onal changes

1.2.5 Changes in Requirements

Changes to this prelimnary revision

0 South Oiented Gauss Conformal is now a distinct code.

1.2.6 Agenda for Future Devel opnent

A t hree-phase devel opnent of GeoTl FF approach is proposed in this

docunent, which will be inplemented with three Major Revisions: 0.x, 1.X
and 2.x. Further revisions may occur as the need arises, though nost
will be in the formof incremental (minor) revisions.

Revision 0.1, representing the first "Beta" revision inplenentation, was
rel eased in June 1995 and is subject to the first beta inplenentation in
code. An increnmental 0.2 revision has been made. Increnental 0.x changes
may al so occur, and lists of additional Keys for the next Mjor revision
will be collected by the GeoTIFF mailing list. The goal is to make 0.x
as close to the baseline requirenments as possible.

Revision 1.0, will be the first true "Baseline" revision, and is
proposed to support well-docunented, public, relatively sinple Projected
Coordi nate Systens (PCS), including nost commonly used and supported in
the international public domains today, together with their underlying
map- proj ection systens. Following the critiques of the 0.x Revision
phase, the 1.0 Revision spec will be released in July 95 tinmefranme. As
before, incremental 1.x augmentations to the "codes" list will be
established, as well as discussions regarding the future "2.0"
requirenents.

The Revision 2.0 phase is proposed to extend the capability of the
GeoTl FF tagsets beyond PCS projections into nore conplex map projection
geonetries, including single-project, single-vendor, or proprietary
cartographi c sol utions.

TBD: Sounding Datuns and rel ated parameters for Digital Elevation Mdels
(DEM s) and bathymetry -- Revision 2?

o e e e e eeee oo +
1.3 Adninistration
o e e e e eeee oo +

1.3.1 Information and Support:

The npst recent version of the GeoTl FF spec is avail able via anonynous
FTP at:

ftp://mritter.jpl.nasa.gov/pub/tiff/geotiff/
and is mrrored at the USGS

ftp://ftpncne. cr.usgs. gov/rel ease/ geotiff/



Informati on and a hypertext version of the GeoTlFF spec is available via
WAV at the followi ng site:

http://ww«+ i pl.jpl.nasa.gov/~ndr/cartlab/geotiff/geotiff.htm

A mailing-list is currently active to discuss the on-goi ng devel opnent
of this standard. To subscribe to this list, send e-mail to:

GeoTIl FF-request @ azboy. j pl . nasa. gov
with no subject and the body of the nessage reading:
subscri be geotiff your-name-here
To post inquiries directly to the list, send email to:

geoti ff @azboy. j pl . nasa. gov

1.3.2 Private Keys and Codes:

As with TIFF, in GeoTlFF private "CGeoKeys" and codes nay be used,
starting with 32768 and above. Unlike the TIFF spec, however, these
private key-spaces will not be reserved, and are only to be used for
private, internal purposes.

1. 3.3 Proposed Revisions to GeoTl FF

Should a feature arise which is not currently supported, it should be
formal |y proposed for addition to the GeoTl FF spec, through the officia
mai ling-list.

The current maintainer of the GeoTl FF specification is Niles Ritter
though this may change at a later tinme. Projection codes are mmintained
t hrough EPSG POSC, and a mechani sm for change/additions will be
established through the GeoTlIFF mailing |ist.

ot o e e e e e e e e e e e e e e e e e e eeeeeo - +
2 Basel i ne GeoTl FF

ot o e e e e e e e e e e e e e e e e e e eeeeeo - +
o e e e e eeee oo +

2.1 Notation

This spec follows the notation remarks of the TIFF 6.0 spec, regarding
"is", "shall", "should", and "may"; the first two indicate nmandatory
requi rements, "shoul d" indicates a strong recommendati on, while "my"

i ndi cates an opti on.

2.2 GeoTl FF Design Considerations

Every effort has been nmade to adhere to the phil osophy of TIFF data
abstraction. The GeoTlFF tags conformto a hierarchical data structure
of tags and keys, simlar to the tags which have been inplenented in the
"basi ¢c" and "extended" TIFF tags already supported in TIFF Version 6
specification. The followi ng are sone points considered in the design of
GeoTIl FF:

o Private binary structures, while pernmtted under the TIFF spec, are in
general difficult to maintain, and are intrinsically platform



dependent. Whenever possible, information should be sorted into their
intrinsic data-types, and placed into appropriately naned tags. Al so,
i mpl enentors of TIFF readers would be nmore willing to honor a new tag
specification if it does not require parsing novel binary structures.

0o Any Tag value which is to be used as a "keyword" switch or nodifier
shoul d be a SHORT type, rather than an ASCI| string. This avoids comon
m st akes of mis-spelling a keyword, as well as facilitating an
i mpl enentation in code using the "sw tch/case"features of nost
| anguages. I n general, scanning ASCI| strings for keywords
(Casel NSensiti VE?) is a hazardous (not to nention slower and nore
conpl ex) operation

o True "Extensibility" strongly suggests that the Tags defined have a
sufficiently abstract definition so that the same tag and its val ues may
be used and interpreted in different ways as nore conpl ex information
spaces are devel oped. For exanple, the old SubFil eType tag (255) had to
be obsol eted and replaced with a NewSubFil eType tag, because inmages
began appearing which could not fit into the narrowy defined classes
for that Tag. Conversely, the YCbCrSubsanpling Tag has taken on new
meani ng and i nportance as the JPEG conpression standard for TIFF becones
finalized.

2.3 GeoTl FF Sof twar e Requirenents

GeoTI FF requires support for all docunented TIFF 6.0 tag data-types, and
in particular requires the | EEE doubl e-precision floating point "DOUBLE"
type tag. Most of the paraneters for georeferencing will not have
sufficient accuracy with single-precision | EEE, nor with RATI ONAL for nat
storage. The only other alternative for storing high-precision val ues
woul d be to encode as ASCI|, but this does not conformto TIFF
recomendati ons for data encodi ng.

It is worth enphasi zing here that the TIFF spec indicates that TIFF-
conpliant readers shall honor the 'byte-order' indicator, meaning that
4-byte integers fromfiles created on opposite order machines will be
swapped in software, and that 8-byte DOUBLE's will be 8-byte swapped.

A GeoTl FF reader/witer, in addition to supporting the standard TIFF tag
types, must al so have an additional nodul e which can parse the "Geokey"
Met aTag i nformation. A public-donain software package for performng
this function will soon be avail abl e.

2.4 CGeoTIFF File and "Key" Structure

This section describes the abstract file-format and "CGeoKey" data
storage mechani smused in GeoTl FF. Uses of this mechanismfor

i mpl ementi ng georeferencing and geocoding is detailed in section 2.6 and
section 2.7.

A CeoTIFF fileis a TIFF 6.0 file, and inherits the file structure as
described in the corresponding portion of the TIFF spec. Al GeoTl FF
specific information is encoded in several additional reserved TIFF
tags, and contains no private Image File Directories (IFD s), binary
structures or other private information invisible to standard TIFF
readers.

The nunber and type of parameters that would be required to descri be
nost popul ar projection types would, if inplenented as separate TIFF
tags, likely require dozens or even hundred of tags, exhausting the



[imted resources of the TIFF tag-space. On the other hand, a private

| FD, while providing thousands of free tags, is limted in that its tag-
val ues are invisible to non-savvy TIFF readers (which don't know t hat
the | FD_OFFSET tag val ue points to a private |FD)

To avoid these problens, a GeoTIFF file stores projection paraneters in
a set of "Keys" which are virtually identical in function to a "Tag"

but has one nore |level of abstraction above TIFF. Effectively, it is a
sort of "Meta-Tag". A Key works with formatted tag-values of a TIFF file
the way that a TIFF file deals with the raw bytes of a data file. Like a
tag, a Key has an I D nunmber ranging fromO to 65535, but unlike TIFF
tags, all key ID's are available for use in GeoTl FF paraneter
definitions.

The Keys in GeoTlIFF (also call "GeoKeys") are all referenced fromthe
GeoKeyDi rectoryTag, which defined as foll ows:

GeoKeyDi rect oryTag
Tag = 34735 (87AF. H)
Type = SHORT (2-byte unsigned short)
N = variable, >= 4
Alias: ProjectionlnfoTag, CoordSystemn nfoTag
Owner: SPOT | mage, Inc.

This tag may be used to store the GeoKey Directory, which defines and
ref erences the "GeoKeys", as described bel ow

The tag is an an array of unsigned SHORT val ues, which are primarily
grouped into blocks of 4. The first 4 values are special, and contain
GeoKey directory header information. The header val ues consist of the
follow ng information, in order:

Header ={ KeyDi r ect or yVer si on, KeyRevi si on, M nor Revi sion, Number Of Keys}
wher e

"KeyDirectoryVersion" indicates the current version of Key
i mpl ementation, and will only change if this Tag's Key
structure is changed. (Similar to the TlIFFVersion (42)).
The current DirectoryVersion nunber is 1. This value wll
nost |ikely never change, and may be used to ensure that
this is a valid Key-inplenentation.

"KeyRevi sion" indicates what revision of Key-Sets are used.

"M nor Revi sion" indicates what set of Key-codes are used. The
conpl ete revision nunber is denoted <KeyRevi si on>. <M nor Revi si on>

"Number OF Keys" indicates how many Keys are defined by the rest
of this Tag.

This header is imediately followed by a collection of <Number Of Keys>
KeyEntry sets, each of which is al so 4-SHORTS | ong. Each KeyEntry is
nodel ed on the "TIFFEntry" format of the TIFF directory header, and is
of the form

KeyEntry = { Keyl D, Tl FFTagLocation, Count, Value_Offset }

wher e

"Keyl D' gives the key-I1D value of the Key (identical in function
to TIFF tag I D, but conpletely independent of TIFF tag-space),



"TlI FFTagLocati on" indi cates which TIFF tag contains the val ue(s)
of the Key: if TlFFTagLocation is 0, then the value is SHORT,

and is contained in the "Value_Ofset" entry. O herw se, the type
(format) of the value is inplied by the TIFF-Type of the tag
cont ai ni ng the val ue.

"Count" indicates the nunber of values in this key.

"Val ue_Ofset" Value Offset indicates the index-

of fset *into* the TagArray indicated by TIFFTagLocation, if

it is nonzero. |If TIFFTagLocati on=0, then Val ue_Offset
contains the actual (SHORT) val ue of the Key, and

Count=1 is inplied. Note that the offset is not a byte-offset,
but rather an index based on the natural data type of the
specified tag array.

Fol l owi ng the KeyEntry definitions, the KeyDirectory tag may al so
contain additional values. For example, if a Key requires multiple SHORT
val ues, they shall be placed at the end of this tag, and the KeyEntry
will set TIFFTagLocati on=GeoKeyDirectoryTag, with the Val ue O f set
pointing to the location of the value(s).

Al'l key-val ues which are not of type SHORT are to be stored in one of
the following two tags, based on their format:

GeoDoubl ePar ansTag:
Tag = 34736 (87BO. H)
Type = DOUBLE (| EEE Doubl e preci sion)
N = variable
Owner: SPOT | mage, Inc.

This tag is used to store all of the DOUBLE val ued GeoKeys, referenced
by the CGeoKeyDirectoryTag. The nmeani ng of any val ue of this double array
is determ ned fromthe CGeoKeyDirectoryTag reference pointing to it.
FLOAT val ues should first be converted to DOUBLE and stored here.

GeoAsci i Par amsTag:
Tag = 34737 (87Bl1. H)
Type = ASCI |
Owner: SPOT | mage, |nc.
N = variable

This tag is used to store all of the ASCI| val ued GeoKeys, referenced by
t he GeoKeyDirectoryTag. Since keys use offsets into tags, any specia
coments may be placed at the beginning of this tag. For the nost part,
the only keys that are ASCI| valued are "Citation" keys, giving
docunent ati on and references for obscure projections, datuns, etc.

Note on ASCI| Keys:

Special handling is required for ASCII-val ued keys. Wile it is true
that TIFF 6.0 permits nultiple NULL-delimted strings within a single
ASClI| tag, the secondary strings might not appear in the output of naive
“tiffdunp" prograns. For this reason, the null delinter of each ASCI
Key val ue shall be converted to a "|" (pipe) character before being
installed back into the ASCII holding tag, so that a dunp of the tag
will look like this.

Asci i Tag="first_val ue| second_val ue|etc...last_val ue|"

A basel i ne GeoTl FF-reader nust check for and convert the final "|" pipe



character of a key back into a NULL before returning it to the client
sof t war e.

GeoKey Sort Order:

In the TIFF spec it is required that TIFF tags be witten out to the
file in tag-1D sorted order. This is done to avoid forcing software to
perform N-squared sort operations when reading and witing tags.

To follow the TIFF phil osophy, GeoTlFF-witers shall store the GeoKey
entries in key-sorted order within the CoordSystem nf oTag.

Exanpl e:

GeoKeyDi r ect or yTag=( 1, 1, 2, 6
1024, 0, 1, 2,
1026, 34737, 12, 0,
2048, 0, 1, 32767,
2049, 34737, 14, 12,
2050, 0, 1, 6,
2051, 34736, 1, 0)

GeoDoubl ePar ansTag(34736) =(1.5)
GeoAsci i ParansTag(34737)=("Custom Fi |l e| My Geographic|")

The first line indicates that this is a Version 1 GeoTl FF GeoKey
directory, the keys are Rev. 1.2, and there are 6 Keys defined in this
tag.

The next line indicates that the first Key (1D=1024 = GIMbdel TypeGeoKey)
has the value 2 (Geographic), explicitly placed in the entry list (since
Tl FFTagLocat i on=0) .

The next line indicates that the Key 1026 (the

GICitati onCeoKey) is listed in the GeoAscii ParansTag (34737) array,
starting at offset O (the first in array), and running for 12 bytes and
so has the value "Custom File" (the "|" is converted to a null deliniter
at the end).

Goi ng further down the list, the Key 2051

(GeogLi nearUni t Si zeCeoKey) is located in the GeoDoubl eParanmsTag (34736),
at offset 0 and has the value 1.5; the value of key 2049
(GeogCitationGeoKey) is "My Ceographic"

The TIFF |l ayer handles all the problems of data structure, platform

i ndependence, format types, etc, by specifying byte-offsets, byte-order
format and count, while the Key describes its key values at the TIFF

| evel by specifying Tag nunber, array-index, and count. Since all TIFF
i nformation occurs in TIFF arrays of some sort, we have a robust nethod
for storing anything in a Key that would occur in a Tag.

Wth this Key-val ue approach, there are 65536 Keys which have all the
flexibility of TIFF tag, with the added advantage that a TIFF dunp wil |
provide all the information that exists in the GeoTl FF inpl enentation
Thi s CGeoKey nmechanismwi || be used extensively in section 2.7, where the
numer ous paraneters for defining Coordinate Systens and their underlying
proj ections are defined.

2.5 Coordinate Systens in GeoTlFF

Geotiff has been designed so that standard nap coordi nate system



definitions can be readily stored in a single registered TIFF tag. It
has al so been designed to allow the description of coordinate system
definitions which are non-standard, and for the description of
transformati ons between coordi nate systens, through the use of three or
four additional TIFF tags.

However, in order for the information to be correctly exchanged between
various clients and providers of GeoTIFF, it is inportant to establish a
conmon system for describing map projections.

In the TIFF/ GeoTl FF framework, there are essentially three different
spaces upon which coordi nate systens may be defined. The spaces are:

1) The raster space (I nmage space) R used to reference the pixel values
in an imge,

2) The Devi ce space D, and

3) The Mbdel space, M used to reference points on the earth.

In the sections that follow we shall discuss the rel evance and use of
each of these spaces, and their correspondi ng coordi nate systens, from
t he standpoint of GeoTl FF

2.5.1 Device Space and GeoTl FF

In standard TIFF 6.0 there are tags which relate raster space Rwth
devi ce space D, such as nonitor, scanner or printer. The list of such
tags consists of the foll ow ng:

Resol utionUnit (296)
XResol ution (282)
YResol ution (283)
Orientation (274)
XPosi tion (286)
YPosi tion (287)

In Geotiff, provision is nade to identify earth-referenced coordinate
systenms (nodel space M and to relate Mspace with R space. This
provision is independent of and can co-exist with the relationship

bet ween raster and devi ce spaces. To enphasize the distinction, this
spec shall not refer to "X' and "Y' raster coordinates, but rather to
raster space "J" (row) and "I" (colum) coordinate variables instead, as
defined in section 2.5.2.2.

oo e e e e e e e e e e e eao oo +
2.5.2 Raster Coordinate Systens
e +

2.5.2.1 Raster Data

Raster data consists of spatially coherent, digitally stored numerica
data, collected fromsensors, scanners, or in other ways nunerically
derived. The manner in which this storage is inplemented in a TIFF file
is described in the standard Tl FF specification

Raster data values, as read in froma file, are organized by software
into two di mensional arrays, the indices of the arrays being used as
coordi nates. There may al so be additional indices for multispectra
data, but these indices do not refer to spatial coordinates but
spectral, and so of not of concern here.

Many different types of raster data nmay be georeferenced, and there may



be subtle ways in which the nature of the data itself influences how the
coordi nate system (Raster Space) is defined for raster data. For
exanpl e, pixel data derived fromimagi ng devices and sensors represent

aggregate values collected over a small, finite, geographic area, and so
it is natural to define coordinate systems in which the pixel value is
t hought of as filling an area. On the other hand, digital elevations

nodel s may consi st of discrete "postings", which may best be considered
as point nmeasurenments at the vertices of a grid, and not in the interior
of a cell.

2.5.2.2 Raster Space

The choice of origin for raster space is not entirely arbitrary, and
depends upon the nature of the data collected. Raster space coordinates
shall be referred to by their pixel types, ie, as "PixellsArea" or

"Pi xel  sPoi nt".

Note: For sinplicity, both raster spaces documented bel ow use a fixed

pi xel size and spacing of 1. Information regarding the visua
representation of this data, such as pixels with non-unit aspect ratios,
scal es, orientations, etc, are best conmunicated with the TIFF 6.0
standard tags.

"Pi xel | sArea" Raster Space

The "Pixell sArea" raster grid space R, which is the default, uses
coordinates | and J, with (0,0) denoting the upper-left corner of the
i mmge, and increasing | to the right, increasing J down. The first

pi xel -value fills the square grid cell with the bounds:

top-left = (0,0), bottomright = (1,1)
and so on; by extension this one-by-one grid cell also referred to as

is
a pixel. An N by M pixel image covers an are with the mathematically
defined bounds (0,0), (N M.

(0,0)

SR

R _

AR Standard (PixellsArea) TIFF Raster space R
| (1,1) (2,1) showi ng the areas (*) of several pixels.

|

J

' +

"Pi xel  sPoi nt" Raster Space

The PixelIsPoint raster grid space R uses the same coordi nate axi s nanes
as used in PixellsArea Raster space, with increasing | to the right,

i ncreasing J down. The first pixel-value however, is realized as a point
val ue located at (0,0). An N by M pixel inmage consists of points which
fill the mathematically defined bounds (0,0), (N1, M1).

(0,0) (1,0

|
| Pi xel I sPoi nt Tl FF Raster space R
------- * showi ng the location (*) of several pixels.



If a point-pixel imge were to be displayed on a display device with

pi xel cells having the sanme size as the raster spacing, then the upper-
I eft corner of the displayed i nage would be |ocated in raster space at
(-0.5, -0.5).

2.5.3 Model Coordi nate Systens

The foll owi ng net hods of describing spatial nodel |ocations (as opposed
to raster) are recognized in Ceotiff:

Geocentric coordi nates
Geogr aphi ¢ coordi nates
Proj ected coordi nates
Vertical coordinates

Geogr aphi c, geocentric and projected coordinates are all inposed on
nodel s of the earth. To describe a location uniquely, a coordinate set
nmust be referenced to an adequately defined coordinate system If a
coordinate systemis fromthe Geotiff standard definitions, the only
reference required is the standard coordi nate system code/ nane. If the
coordi nate systemis non-standard, it nust be defined. The required
definitions are described bel ow.

Proj ected coordi nates, local grid coordinates, and (usually)

geogr aphi cal coordinates, formtwo di nmensional horizontal coordinate
systens (i.e., horizontal with respect to the earth's surface). Height
is not part of these systens. To describe a position in three dinmensions
it is necessary to consider height as a second one-di mensi onal vertica
coordi nate system

To georeference an image in GeoTl FF, you must specify a Raster Space
coordi nate system choose a horizontal nodel coordinate system and a
transformati on between these two, as will be described in section 2.6

2.5.3.1 Geographi c Coordi nate Systens

Geogr aphi ¢ Coordi nate Systens are those that relate angular latitude and
| ongi tude (and optionally geodetic height) to an actual point on the
earth. The process by which this is acconplished is rather conplex, and
so we describe the conponents of the process in detail here.

El i psoi dal Mddels of the Earth

The geoid - the earth stripped of all topography - forns a reference
surface for the earth. However, because it is related to the earth's
gravity field, the geoid is a very conplex surface; indeed, at a
detailed level its description is not well known. The geoid is therefore
not used in practical mapping.

It has been found that an oblate ellipsoid (an ellipse rotated about its
m nor axis) is a good approximation to the geoid and therefore a good
nodel of the earth. Many approxi mations exist: several hundred

el I i psoids have been defined for scientific purposes and about 30 are in
day to day use for mapping. The size and shape of these ellipsoids can
be defined through two parameters. Geotiff requires one of these to be

the seni-mjor axis (a),

and the second to be either



the inverse flattening (1/f)
or
the seni-mnor axis (b).

Hi stori cal nodel s exi st which use a spherical approxi mati on; such nodels
are not recomrended for nodern applications, but if needed the size of a
nodel sphere nmay be defined by specifying identical values for the

sem maj or and sem minor axes; the inverse flattening cannot be used as
it beconmes infinite for perfect spheres.

O her ellipsoid paraneters needed for mapping applications, for example
the square of the eccentricity, can easily be cal cul ated by an
application fromthe two defining parameters. Note that Geotiff uses the
nodern geodesy convention for the synbol (b) for the senmi-nminor axis. No
provision is nade for mapping other planets in which a tri-dinmensiona
(triaxial) ellipsoid mght be required, where (b) would represent the
sem -nmedi an axis and (c) the sem -nminor axis.

Nuneric codes for ellipsoids regularly used for earth-mapping are
included in the CGeotiff reference |lists.

Latitude and Longitude

The coordi nate axes of the systemrefererencing points on an ellipsoid
are called latitude and | ongitude. Mdre precisely, geodetic |latitude and
longitude are required in this Geotiff standard. A discussion of the

several other types of latitude and | ongitude is beyond the scope of
this docunment as they are not required for conventional mapping.

Latitude is defined to be the angle subtended with the ellipsoid's
equatorial plane by a perpendicular through the surface of the ellipsoid
froma point. Latitude is positive if north of the equator, negative if
sout h.

Longitude is defined to be the angle neasured about the minor (polar)
axis of the ellipsoid froma prine neridian (see below) to the meridian
through a point, positive if east of the prime neridian and negative if
west. Unlike latitude which has a natural origin at the equator, there
is no feature on the ellipsoid which forns a natural origin for the
measur ement of |ongitude. The zero |ongitude can be any defined
meridian. Historically, nations have used the meridian through their
nati onal astronomi cal observatories, giving rise to several prine
meridi ans. By international convention, the neridian through G eenw ch,
Engl and is the standard prime nmeridian. Longitude is only unanbi guous if
the longitude of its prinme neridian relative to Greenwich is given
Prime meridians other than G eenwi ch which are sonmetinmes used for earth
mappi ng are included in the Geotiff reference lists.

Ceodeti ¢ Dat uns

As well as there being several ellipsoids in use to nodel the earth, any
one particular ellipsoid can have its location and orientation relative
to the earth defined in different ways. |If the relationship between the
ellipsoid and the earth is changed, then the geographical coordi nates of
a point will change.



Conversely, for geographical coordinates to uniquely describe a |ocation
the rel ationship between the earth and the ellipsoid nmust be defined.
This relationship is described by a geodetic datum An exact geodetic
definition of geodetic datunms is beyond the current scope of Geotiff.
However the CGeotiff standard requires that the geodetic datum being
utilized be identified by nunerical code. If required, defining
paranmeters for the geodetic datum can be included as a citation

Def i ni ng Geographi c Coordi nate Systens

In summary, geographic coordinates are only unique if qualified by the
code of the geographic coordinate systemto which they belong. A

geogr aphi ¢ coordi nate system has two axes, latitude and | ongitude, which
are only unanbi guous when both of the related prine neridian and
geodetic datum are given, and in turn the geodetic datum definition

i ncludes the definition of an ellipsoid. The Geotiff standard includes a
list of frequently used geographic coordinate systens and their
conponent el lipsoids, geodetic datums and prinme neridians. Wthin the
Geoti ff standard a geographic coordi nate systemcan be identified either

by
the code of a standard geographic coordi nate system

or by
a user-defined system

The user is expected to provi de geographi c coordi nate system code/ namne,
geodeti c datum code/nanme, ellipsoid code (if in standard) or ellipsoid

name and two defining paranmeters (a) and either (1/f) or (b), and prine
nmeridian code (if in standard) or nane and longitude relative to

G eenw ch.

2.5.3.2 Geocentric Coordi nate Systens

A geocentric coordinate systemis a 3-di mensional coordinate systemwth
its origin at or near the center of the earth and with 3 orthogona

axes. The Z-axis is in or parallel to the earth's axis of rotation (or
to the axis around which the rotational axis precesses). The X-axis is
in or parallel to the plane of the equator and passes through its
intersection with the Greenwich meridian, and the Y-axis is in the plane
of the equator forming a right-handed coordinate systemwith the X and Z
axes.

Geocentric coordi nate systens are not frequently used for describing

| ocations, but they are often utilized as an internmediate step when
transforni ng between geographic coordi nate systems. (Coordinate system
transformati ons are described in section 2.6 bel ow).

In the Geotiff standard, a geocentric coordinate system can be
identified, either

t hrough the geographic code (which in turn inplies a datun,
or

t hrough a user-defined nane.

2.5.3.3 Projected Coordinate Systens



Al t hough a geographi cal coordinate systemis nathematically two

di mensional, it describes a three di nensional object and cannot be
represented on a plane surface without distortion. Map projections are
transformati ons of geographical coordinates to plane coordinates in

whi ch the characteristics of the distortions are controlled. A map
projection consists of a coordinate systemtransformation nethod and a
set of defining parameters. A projected coordi nate system (PCS) is a two
di mensi onal (horizontal) coordi nate set which, for a specific map
projection, has a single and unanbi guous transformation to a geographic
coordi nate system

In GeoTl FF PCS's are defined using the POSC/ EPSG system in which the
PCS pl anar coordi nate system the Geographic coordinate system and the
transformati on between them are broken down into sinpler |ogica
conponents. Here are schematic formulas showi ng how t he Projected
Coordi nate Systens and Geographi ¢ Coordi nates Systens are encoded:

Proj ected_CS Geographi c_CS + Projection
Geogr aphi c_CS Angul ar _Unit + Geodetic_Datum + Prine_Meridian
Proj ection Linear Unit + Coord_Transf_ Method + CT_Paraneters
Coord_Transf _Met hod = { TransverseMercator | LanmbertCC | ...}
CT_Paraneters = {OriginLatitude + StandardParallel+...}

(See al so the Reference Paraneters docunentation in section 2.5.4).

Noti ce that "Transverse Mercator" is not referred to as a "Projection",
but rather as a "Coordinate Transformation Method"; in GeoTlIFF, as in
EPSE POSC, the word "Projection” is reserved for particular, well-
defined systems in which both the coordinate transformation nethod, its
defining parameters, and their linear units are established.

Several tens of coordinate transformation nmethods have been devel oped.
Many are very sinmilar and for practical purposes can be considered to
give identical results. For exanple in the Geotiff standard Gauss- Kruger
and Gauss-Boaga projection types are considered to be of the type
Transverse Mercator. Ceotiff includes a listing of comonly used

proj ection defining paraneters.

Different algorithms require different defining paraneters. A future
version of Geotiff will include fornulas for specific map projection
al gorithms recomended for use with |isted projection paraneters.

To limt the nmagnitude of distortions of projected coordinate systens,
t he boundari es of usage are sonetines restricted. To cover nore
extensive areas, two or nore projected coordinate systens may be
required. In some cases many of the defining paraneters of a set of
projected coordinate systens will be held constant.

The Geotiff standard does not inpose a strict hierarchy onto such zoned
systens such as US State Plane or UTM but considers each zone to be a
di screte projected coordinate system the ProjectedCSTypeGeoKey code
value alone is sufficient to identify the standard coordi nate systenmns.

Wthin the Geotiff standard a projected coordinate system can be
identified either by

the code of a standard projected coordi nate system
or by

a user-defined system



User -define projected coordi nate systenms may be defined by defining the
Geogr aphi ¢ Coordi nate System the coordinate transformati on nethod and
its associated paranmeters, as well as the planar system s linear units.

2.5.3.4 Vertical Coordinate Systens

Many uses of Geotiff will be limted to a two-dinmensional, horizontal
description of location for which geographic coordi nate systens and

proj ected coordi nate systens are adequate. |If a three-dinmensiona
description of location is required Geotiff allows this either through
the use of a geocentric coordinate systemor by defining a vertica
coordi nate system and using this together with a geographic or projected
coordi nate system

In general usage, elevations and depths are referenced to a surface at
or close to the geoid. Through increasing use of satellite positioning
systens the ellipsoid is increasingly being used as a vertical reference
surface. The relationship between the geoid and an ellipsoid is in
general not well known, but is required when coordi nate system
transformati ons are to be executed.

2.5.4 Reference Paraneters

Most of the nunmerical coding systens and coordi nate system definitions
are based on the hierarchical system devel oped by EPSG PCSC. The
conpl ete set of EPSG tables used in GeoTlIFF is available via FTP to

ftp://ftpncnc. cr.usgs. gov/rel ease/geotiff/tables
or:
ftp://mritter.jpl.nasa.gov/pub/geotiff/tables

Appended bel ow is the README. TXT file that acconpani es the tables of
defining paranmeters for those codes:

[ EPSG CGeodesy Paraneters |
[ version 2.1, 2nd June 1995. |

The European Petrol eum Survey G oup (EPSG has conpiled and is
di strubuting this set of paranmeters defining various geodetic
and cartographi c coordi nate systens to encourage
standardi sati on across the Exploration and Production segment
of the oil industry. The data is included as reference data
in the Ceotiff data exchange specification, in Iris2l the
Petroconsultants data nodel, and in Epicentre, the POSC data
nodel . Paranmeters map directly to the POSC Epicentre nodel
v2.0, except for data item codes which are included in the
files for data managenent purposes. Ceodetic datum paraneters
are enbedded within the geographic coordinate systemfile.
Thi s has been done to ease parameter nmintenance as there is a
hi gh correl ati on between geodetic datum nanes and geographic
coordi nate system nanes. The Projected Coordi nate Systemv2.0
tabul ati on consists of systems associated with locally used
projections. Systems utilising the popular UTM grid system
have al so been incl uded.

Criteria used for material in these |lists include:



- information rmust be in the public domain: "private" data
i s not included.

- data nust be in current use.

- paraneters are given to a precision consistent with
coordi nates being to a precision of one centinetre.

The user assunes the entire risk as to the accuracy and the
use of this data. The data may be copied and distributed
subject to the follow ng conditions:

1) Al'l data must then be copied without nodification
and all pages nust be incl uded;

2) Al'l conponents of this data set nust be distributed
t oget her;

3) The data may not be distributed for profit by any
third party; and

4) Acknowl edgenent to the original source must be
gi ven.

| NFORVATION  PROVIDED IN THI S DOCUMENT |'S PROVIDED "AS | S"

W THOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR

I MPLI ED, I NCLUDING BUT NOT LIMTED TO THE | MPLI ED WARRANTI ES
OF MERCHANTABI LI TY AND/ OR FI TNESS FOR A PARTI CULAR PURPOSE.

Data is distributed on MS5-DOS formatted di skette in comra-
separated record format. Additional copies nmay be obtained
from Jean-Patrick Grbig at the address bel ow at a cost of
US$100 to cover nedia and shipping, paynment to be made in
favour of Petroconsultants S. A at Uni on Banque Sui sses,
1211 Geneve 11, Switzerland (conpte nunber 403 458 60 K).

The data is to be nade available on a bulletin board shortly.

Shi ppi ng Li st

This data set consists of 8 files:

PRQICS. CSV Tabul ation of Projected Coordi nate Systens to
whi ch map grid coordi nates may be referenced.

GEOGCS. CSV  Tabul ation of Geographi ¢ Coordi nate Systens to
whi ch latitude and | ongitude coordi nates may be
referenced. This table includes the equival ent
geocentric coordi nate systens and al so the
geodetic datum reference to which allows |atitude
and | ongitude or geocentric XYZ to uniquely
describe a location on the earth.

VERTCS. CSV Tabul ati on of Vertical Coordinate Systens to
whi ch heights or depths may be referenced. This
table is currently in an early form

PRQJ. CSV Tabul ati on of transfornmation methods and
paraneters through which Projected Coordinate
Systenms are defined and related to Geographic
Coor di nate Systens.



ELLI PS. CSV Tabul ati on of reference ellipsoids upon which
geodetic datuns are based.

PMERI D. CSV Tabul ati on of prime meridi ans upon which geodetic
datuns are based.

UNI TS.CSV  Tabul ation of length units used in Projected and
Vertical Coordinate Systenms and angle units used
i n Geographi c Coordi nate Systens.

README. TXT This file.

The data files (.CSV) have a heirarchical structure:

ot + o e e e e e e e e e e e e e +
| VERTCS | | PRQJCS |
ot + o e e e e e e e e e e e e +
| Vertical Coordinate Systens| | Proj ected Coordi nate Systens|
o m e e e e o - Fom e e e e oo + Fom e e e e e oo o m e e e e e oo +
I I
Fommm oo - + |
I
s +
I
o m e e e e o - o e e e e oo +
| GEOGCS |
N e +
| Geogr aphi ¢ Coordi nate Systens|
| Geocentric Coordi nate Systens|
e e +
| Geodeti c Dat uns |
N e +
I
S . . +
I I
Femennn . + Feoemnnn omnan S R epep— . +
| PRQJ | | ELLIPS | | PMERI D |
. + - +  ememeemeeaeaa +
| Projection | | Ellipsoid | | Prine Meridian|
| Paraneters | | Parameters | | Paranmeters |
S . S + Feoemnan omman + - S . +
I I I
e . . . +
I
Fememmeaaeaa N +
| UNI TS |
T +
| Linear and Angular Units |
T +
The paraneter listings are "living docunents" and will be

updated by the EPSG fromtinme to tinme. Any comrent or
suggestions for inprovements should be directed to:

Jean-Patrick Grbig, or Roger Lott,
Manager Cart ography, Head of Survey,
Petroconsul tants S. A, BP Expl orati on,
PO Box 152, Uxbri dge One,
24 Chenmin de la Marie, Har ef i el d Road,
1258 Perly- Geneva, Uxbri dge,

Swi t zer | and. M ddl esex UB8 1PD,



Engl and.

I nternet:
lottrj @xpcap. hou. xwh. bp. com

Requests for the inclusion of new data should include supporting
docunent ati on. Requests for changing existing data should include
reference to both the nane and code of the item

10t h June 1995.

2.6 Coordi nate Transformati ons

The purpose of Geotiff is to allow the definitive identification of
georeferenced locations within a raster dataset. This is generally
acconpl i shed through tying raster space coordinates to a nodel space
coordi nate system when no further information is required. In the
GeoTIl FF nonencl ature, "georeferencing"” refers to tying raster space to a
nodel space M while "geocoding" refers to defining how the nodel space
M assi gns coordinates to points on the earth.

The three tags defined bel ow may be used for defining the relationship
between R and M and the relationship may be di agrammed as:

Mbdel Pi xel Scal eTag
Mbdel Ti epoi nt Tag
OR

(1,3,K) Mbdel Transformati onTag (XY, 2)
The next section describes these Baseline georeferencing tags in detail

2.6.1 CeoTlI FF Tags for Coordi nate Transformations

For nost common applications, the transformati on between raster and
nodel space may be defined with a set of raster-to-nodel tiepoints and
scaling paraneters. The following two tags may be used for this purpose:

Model Ti epoi nt Tag:

Tag = 33922 (8482.H)

Type = DOUBLE (| EEE Doubl e preci sion)
N = 6*K, K = nunber of tiepoints
Alias: CeoreferenceTag

Omner: | ntergraph

This tag stores raster->npndel tiepoint pairs in the order
Model TiepointTag = (...,1,3,K X Y,Z ..),

where (1,J,K) is the point at location (I,J) in raster space with pixel-
value K, and (X, Y,2Z) is a vector in nodel space. In nost cases the nodel
space is only two-di nensional, in which case both K and Z shoul d be set
to zero; this third dinension is provided in anticipation of future
support for 3D digital elevation npdels and vertical coordinate systemns.

A raster imge nmay be georeferenced sinply by specifying its location
size and orientation in the nodel coordinate space M This nay be done
by specifying the location of three of the four boundi ng corner points.
However, tiepoints are only to be considered exact at the points



speci fied; thus defining such a set of bounding tiepoints does not inply
that the nodel space locations of the interior of the image may be
exactly conputed by a linear interpolation of these tiepoints.

However, since the relationship between the Raster space and the nodel
space will often be an exact, affine transformation, this relationship
can be defined using one set of tiepoints and the "Model Pi xel Scal eTag",
descri bed bel ow, which gives the vertical and horizontal raster grid
cell size, specified in nodel units.

If possible, the first tiepoint placed in this tag shall be the one
establishing the location of the point (0,0) in raster space. However
if this is not possible (for exanple, if (0,0) is goes to a part of
nodel space in which the projection is ill-defined), then there is no
particul ar order in which the tiepoints need be I|isted.

For orthorectification or nosaicking applications a |arge nunber of
tiepoints may be specified on a mesh over the raster inage. However, the
definition of associated grid interpolation nethods is not in the scope
of the current GeoTl FF spec.

Remark: As mentioned in section 2.5.1, all GeoTIFF information is
i ndependent of the XPosition, YPosition, and Orientation tags of the
standard TIFF 6.0 spec.

The next two tags are optional tags provided for defining exact affine
transformati ons between raster and nodel space; baseline GeoTIFF files
may use either, but shall never use both within the same TIFF inage
directory.

Mbdel Pi xel Scal eTag:

Tag = 33550
Type = DOUBLE (| EEE Doubl e preci sion)
N =3

Omner: Sof t Desk

This tag may be used to specify the size of raster pixel spacing in the
nodel space units, when the raster space can be enbedded in the nodel
space coordi nate system wi thout rotation, and consists of the follow ng
3 val ues:

Mbdel Pi xel Scal eTag = (Scal eX, Scal eY, Scal ez)

where Scal eX and Scal eY give the horizontal and vertical spacing of
raster pixels. The ScaleZ is primarily used to map the pixel value of a
digital elevation nodel into the correct Z-scale, and so for nost other
purposes this val ue should be zero (since npst nodel spaces are 2-D
with Z=0).

A single tiepoint in the Mdel Ti epoint Tag, together with this tag,

conpl etely determine the relationship between raster and nodel space;
thus they conprise the two tags which Baseline GeoTlIFF files nost often
will use to place a raster inmage into a "standard position" in node
space.

Li ke the Tiepoint tag, this tag information is independent of the
XPosition, YPosition, Resolution and Orientation tags of the standard
TIFF 6.0 spec. However, sinple reversals of orientation between raster
and nodel space (e.g. horizontal or vertical flips) may be indicated by
reversal of sign in the correspondi ng conponent of the

Model Pi xel Scal eTag. GeoTl FF conpliant readers nmust honor this sign-



reversal convention.

This tag nust not be used if the raster inage requires rotation or
shearing to place it into the standard nodel space. |In such cases the
transformati on shall be defined with the nore genera

Model Tr ansf or mati onTag, defined bel ow.

Model Tr ansf or mati onTag

Tag = 33920 (8480.H)
Type = DOUBLE
N = 16

Onner: Intergraph

This tag may be used to specify the transformation nmatrix between the
raster space (and its dependent pixel-val ue space) and the (possibly 3D)
nodel space. |If specified, the tag shall have the foll ow ng

or gani zati on:

Mbdel Transformati onTag = (a,b,c,d,e....mn,o0,p).

wher e
nodel i mage
coords = mat ri x * coords
] X - - a b ¢ d - . I -
Y e f g h J
z i i i k| K
1 m n o] p 1

By convention, and without |oss of generality, the follow ng paraneters
are currently hard-coded and will always be the same (but must be
speci fied nonet hel ess):

m=n=0=0, p=1.

For Baseline GeoTlFF, the nodel space is always 2-D, and so the natrix
will have the nore linmted form

X Ca b o0 d | | 1
Y e f 0 h J
z ) O 0 0 o0 K
1 o 0 0 1 1

Values "d" and "h" will often be used to represent translations in X
and Y, and so will not necessarily be zero. Al 16 val ues should be
specified, in all cases. Only the raster-to-nmodel transformation is
defined; if the inverse transformation is required it must be conputed
by the client, to the desired accuracy.



This matrix tag should not be used if the Model Ti epoi nt Tag and the
Mbdel Pi xel Scal eTag are already defined. If only a single tiepoint
(1,3,K, X, Y,2) is specified, and the Mdel Pi xel Scale = (Sx, Sy, Sz) is
specified, then the corresponding transformation matrix may be conputed
fromthem as:

Sx 0.0 0.0 TX

T = X - I/Sx
0.0 -Sy 0.0 Ty Ty =Y + J/Sy
Tz = 7Z - KISz (if not 0)

0.0 0.0 Sz Tz
0.0 0.0 0.0 1.0

where the -Sy is due the reversal of direction fromJ increasing- down
in raster space to Y increasing-up in nodel space.

Li ke the Tiepoint tag, this tag information is independent of the
XPosition, YPosition, and Orientation tags of the standard TIFF 6.0
spec.

2.6.2 Cookbook for Defining Transfornmations

Here is a 4-step guide to producing a set of Baseline GeoTlFF tags for
defining coordinate transformation information of a raster dataset.

Step 1: Establish the Raster Space coordinate system used:
Rast er Pi xel | sArea or RasterPi xel | sPoi nt .

Step 2: Establish/define the nodel space Type in which the imge is
to be georeferenced. Usually this will be a Projected
Coordi nate system (PCS). |If you are geocoding this data
set, then the nodel space is defined to be the correspondi ng
geogr aphi c, geocentric or Projected coordi nate system (skip
to the "Cookbook" section 2.7.3 first to do determ ne this).

Step 3: ldentify the nature of the transformations needed to tie
the raster data down to the nodel space coordinate system

Case 1: The nodel -1 ocation of a raster point (x,y) is known, but not
the scale or orientations:

Use the Mddel Ti epointTag to define the (X Y, 2Z) coordinates
of the known raster point.

Case 2: The location of three non-collinear raster points are known
exactly, but the linearity of the transformation is not known.

Use the Mddel Ti epointTag to define the (X Y, 2Z) coordinates
of all three known raster points. Do not conpute or define the
Model Pi xel Scal e or Model Transformati on tag.

Case 3: The position and scale of the data is known exactly, and
no rotation or shearing is needed to fit into the nodel space.

Use the Mddel Ti epointTag to define the (X Y, 2Z) coordinates
of the known raster point, and the Mdel Pi xel Scal eTag to
specify the scale.

Case 4: The raster data requires rotation and/or lateral shearing to



fit into the defined nodel space:
Use the Mddel Transformation natrix to define the transformtion.

Case 5: The raster data cannot be fit into the nodel space with a
simple affine transformation (rubber-sheeting required).

Use only the Mdel Ti epoint tag, and specify as nany

tiepoints as your application requires. Note, however, that

this is not a Baseline GeoTl FF inplenentation, and shoul d

not be used for interchange; it is reconmended that the inmage be
geonetrically rectified first, and put into a standard projected
coordi nate system

Step 4: Install the defined tag values in the TIFF file and close it.
g +

2.7 CGeocoding Raster Data

i +

2.7.1 Ceneral Approach

A geocoded inmage is a georeferenced i nage as described in section 2.6,

whi ch al so specifies a nodel space coordinate system (CS) between the

nodel space M (to which the raster space has been tied) and the earth.

The rel ationship can be diagranmmed, including the associated TIFF tags,
as follows:

Mbdel Pi xel Scal eTag

Mbdel Ti epoi nt Tag GeoKeyDi rectoryTag CS
R -------- OR ------iemmm oo - >M --------- AND ----------- > Earth
Mbdel Tr ansf or mati onTag GeoDoubl ePar ansTag

GeoAsci i Par ansTag

The geocoding coordi nate systemis defined by the GeoKeyDirectoryTag
while the Georeferencing information (T) is defined by the
Model Ti epoi nt Tag and t he Mdel Pi xel Scal e, or Mdel Transf or mati onTag.
Since these two systens are independent of each other, the tags used to
store the paraneters are separated from each other in the GeoTIFF file
to enphasi ze the orthogonality.

' +
2.7.2 CeoTl FF CGeoKeys for Ceocodi ng
As nmentioned above, all information regarding the Mddel Coordinate

Systemused in the raster data is referenced fromthe

GeoKeyDi rectoryTag, which stores all of the GeoKey entries. In the
Appendi x, section 6.2 sumuarizes all of the GeoKeys defined for baseline
GeoTlI FF, and their correspondi ng codes are docunented in section 6. 3.
Only the Keys thensel ves are docunented here.

B e +
Common Feat ur es
B e +

Public and Private Key and Code Ranges

GeoTl FF GeoKey ID's may take any val ue between 0 and 65535. Fol |l owi ng
TI FF general approach, the GeoKey ID s from 32768 and above are

avail able for private inplenentations. However, no registry will be
established for these keys or codes, so developers are warned to use
themat their own risk

The Key ID's fromO to 32767 are reserved for use by the official



GeoTIl FF spec, and are broken down into the follow ng sub-domains:

[ 0, 1023] Reserved

[ 1024, 2047] GeoTl FF Configuration Keys

[ 2048, 3071] Geogr aphi ¢/ Geocentric CS Paraneter Keys

[ 3072, 4095] Projected CS Paraneter Keys

[ 4096, 5119] Vertical CS Paraneter Keys

[ 5120, 32767] Reserved

[ 32768, 65535] Private use
GeoKey codes, like keys and tags, also range fromO to 65535. Foll ow ng
the Tl FF approach, all codes from 32768 and above are avail able for
private user inplenentation. There will be no registry for these codes,
however, and so devel opers must be sure that these tags will only be

used internally. Use private codes at your own risk

The codes fromO0 to 32767 for all public GeoKeys are reserved by this
GeoTIl FF specification

Common Public Code Val ues

For consistency, several key codes have the same neaning in al
i mpl enent ed GeoKeys possessing a SHORT numerical coding system

0
32767

undef i ned
user - def i ned

The "undefi ned" code neans that this paraneter is intentionally omtted,
for whatever reason. For exanple, the datumused for a given map may be
unknown, or the accuracy of a aerial photo is so lowthat to specify a
particul ar datumwould inply a higher accuracy than is in the data.

The "user-defined" code neans that a feature is not anpong the standard
list, and is being explicitly defined. In cases where this is
meani ngf ul , Geokey paranmeters have been supplied for the user to define
this feature.

"User-Defined" requirements: |In each section below a specification of
the additional GeoKeys required for the "user-defined" option is given.
In all cases the corresponding "Citation" key is strongly recommended,
as per the FGDC Metadata standard regarding "local" types.

oo e e e e e e e e e e e eao oo +
GeoTI FF Configurati on CGeoKeys
e o e e e e e e e e e e eaa oo +

These keys are to be used to establish the general configuration of this
file's coordinate system including the types of raster coordinate
systens, nodel coordinate systens, and citations if any.

GTMbdel TypeGeoKey

Key ID = 1024

Type: SHORT (code)

Val ues: Section 6.3.1.1 Codes

Thi s GeoKey defines the general type of npdel Coordinate system used,
and to which the raster space will be transformed: unknown, Ceocentric
(rarely used), Geographic, Projected Coordinate System or user-defined.
If the coordinate systemis a PCS, then only the PCS code need be
specified. If the coordinate systemdoes not fit into one of the
standard registered PCS'S, but it uses one of the standard projections



and datums, then its should be documented as a PCS nodel with "user-
defined" type, requiring the specification of projection paraneters,
etc.

GeoKey requirenments for User-Defined Model Type (not advisable):
GICi t ati onGeoKey

GTRast er TypeCGeoKey
Key I D = 1025
Type = Section 6.3.1.2 codes

This establishes the Raster Space coordi nate system used; there are
currently only two, namely RasterPixellsPoint and RasterPixellsArea. No
user-defined raster spaces are currently supported. For variance in

i magi ng di splay paraneters, such as pixel aspect-ratios, use the
standard TIFF 6.0 device-space tags instead.

GICi t ati onGeoKey
Key ID = 1026
Type = ASCI

As with all the "Citation" GeoKeys, this is provided to give an ASCI
reference to published documentation on the overall configuration of
this CGeoTIFF file.

' N +
s +

Geogr aphi ¢ CS Paramet er CGeoKeys

' +
S N N +

In general, the geographic coordinate systemused will be inplied by the
proj ected coordi nate system code. If however, this is a user-defined
PCS, or the Mdel Type was chosen to be Ceographic, then the system nust
be explicitly defined here, using the Horizontal datum code.

Geogr aphi cTypeGeoKey

Key I D = 2048

Type = SHORT (code)

Val ues = Section 6.3.2.1 Codes

This key may be used to specify the code for the geographic coordinate
systemused to map lat-long to a specific ellipsoid over the earth.

GeoKey Requirements for User-Defined geographic CS

GeogCi t at i onGeoKey
GeogCeodet i cDat unmGeoKey
GeogAngul ar Uni t sGeoKey (if not degrees)
GeogPri meMeri di anGeoKey (if not G eenw ch)

GeogCi t at i onGeoKey
Key I D = 2049

Type = ASCl

Val ues = text



General citation and reference for all Geographic CS paraneters.

GeogCeodet i cDat unmGeoKey

Key I D = 2050

Type = SHORT (code)

Val ues = Section 6.3.2.2 Codes

This key may be used to specify the horizontal datum defining the size,
position and orientation of the reference ellipsoid used in user-defined
geogr aphi ¢ coordi nate systens.

GeoKey Requirenments for User-Defined Horizontal Datum
GeogCi t ati onGeoKey
GeogEl | i psoi dGeoKey

GeogPri nmeMeri di anGeoKey

Key I D = 2051

Type = SHORT (code)

Units: Section 6.3.2.4 code

Al'l ows specification of the location of the Prine neridian for user-
defi ned geographi c coordi nate systens. The default standard is
Greenwi ch, Engl and.

GeoglLi near Uni t sGeoKey

Key I D = 2052

Type = DOUBLE

Val ues: Section 6.3.1.3 Codes

Allows the definition of geocentric CS linear units for user-defined

GeogLi near Uni t Si zeCeoKey
Key ID = 2053
Type = DOUBLE
Units: neters

Al'l ows the definition of user-defined |inear geocentric units, as
nmeasured in nmeters

GeogAngul ar Uni t sGeoKey

Key I D = 2054

Type = SHORT (code)

Values = Section 6.3.1.4 Codes

This key may be used to specify the angular units of measurement used in
user - defi ned geographic coordi nate system

GeoKey Requirenments for "user-defined" units:
GeogCi t at i onGeoKey
GeogAngul ar Uni t Si zeGeoKey

GeogAngul ar Uni t Si zeGeoKey
Key I D = 2055
Type = DOUBLE
Units: radians

Al'lows the definition of user-defined angul ar geographic units, as
neasured in radi ans.



GeogEl | i psoi dGeoKey

Key I D = 2056

Type = SHORT (code)

Val ues = Section 6.3.2.3 Codes

This key nmay be used to specify the coded ellipsoid used in the geodetic
dat um of the Geographi c Coordi nate System

GeoKey Requirements for User-Defined Ellipsoid:

GeogCi t ati onGeoKey
[ GeogSem Maj or Axi sGeoKey,
[ GeogSem M nor Axi sGeoKey | Geogl nvFl att eni ngGeoKey] ]

GeogSem Maj or Axi sGeoKey

Key 1D = 2057

Type = DOUBLE

Units: Geocentric CS Linear Units

Al'lows the specification of user-defined Ellipsoid Senm -Mjor Axis (a).

GeogSem M nor Axi sGeoKey

Key I D = 2058

Type = DOUBLE

Units: Geocentric CS Linear Units

Al'lows the specification of user-defined Ellipsoid Sem -M nor Axis (b).

Geogl nvFl at t eni ngGeoKey
Key ID = 2059

Type = DOUBLE

Units: none.

Al'l ows the specification of the inverse of user-defined Ellipsoids
flattening parameter (f). The eccentricity-squared e*2 of the ellipsoid
is related to the non-inverted f by:

er2 = 2*f - 12

Note: if the ellipsoid is spherical the inverse-flattening
becones infinite; use the GeogSenm M nor Axi sCeoKey i nstead, and
set it equal to the senmi-major axis |ength.

GeogAzi mut hUni t sGeoKey

Key I D = 2060

Type = SHORT (code)

Val ues = Section 6.3.1.4 Codes

This key nmay be used to specify the angular units of measurement used to
defining azimuths, in geographic coordinate systems. These may be used
for defining azimuthal paraneters for sone projection algorithns, and
may not necessarily be the same angul ar units used for lat-1ong.

GeogPri neMeri di anLongGeoKey
Key ID = 2061
Type = DOUBLE



Units = GeogAngularUnits

This key allows definition of user-defined Prine Meridians, the |ocation
of which is defined by its longitude relative to Greenw ch

The PCS range of GeoKeys includes the projection and coordi nate

transformati on keys as well. The projection keys are included in this
bl ock since they can only be used to define projected coordi nate

syst ens.
o +

Pr oj ect edCSTypeCGeoKey

Key I D = 3072

Type = SHORT (codes)

Val ues: Section 6.3.3.1 codes

This code is provided to specify the projected coordi nate system

GeoKey requirements for "user-defined" PCS famlies:
PCSCi t at i onGeoKey
Proj ecti onGeoKey

PCSCi t at i onGeoKey
Key I D = 3073
Type = ASCI

As with all the "Citation" GeoKeys, this is provided to give an ASCI
reference to published documentation on the Projected Coordinate System
particularly if this is a "user-defined" PCS

S N N +
' +

Proj ection Definition GeoKeys

' +
S N N +

Wth the exception of the first two keys, these are nostly projection-
specific paranmeters, and only a feww ||l be required for any particul ar
projection type. Projected coordinate systens automatically inply a
specific projection type, as well as specific parameters for that
projection, and so the keys below will only be necessary for user-
defined projected coordinate systens.

Proj ecti onGeoKey

Key ID = 3074

Type = SHORT (code)

Val ues: Section 6.3.3.2 codes

Al'l ows specification of the coded projection used. Note: this does not

i nclude the definition of the correspondi ng Geographic Coordinate System
to which the projected CSis related; only the projection is defined
here.

GeoKeys Required for "user-defined" Projections:

PCSCi t at i onCeoKey



Pr oj Coor dTr ansGeoKey
Pr oj Li near Uni t sGeoKey
(addi tional parameters dependi ng on Proj CoordTransGeoKey).

Pr oj Coor dTr ansGeoKey

Key I D = 3075

Type = SHORT (code)

Val ues: Section 6.3.3.3 codes

Al l ows specification of the coordinate transformati on nmethod used. Note:
this does not include the definition of the correspondi ng Geographic
Coordi nate Systemto which the projected CS is related; only the
transformati on method is defined here.

GeoKeys Required for "user-defined" Coordinate Transformations:

PCSCi t at i onGeoKey

<addi tional paraneter geokeys depending on the Coord. Trans. specified).

Pr oj Li near Uni t sGeoKey

Key I D = 3076

Type = SHORT (code)

Val ues: Section 6.3.1.3 codes

Defines linear units used by this projection

Pr oj Li near Uni t Si zeGeoKey
Key I D = 3077
Type = DOUBLE
Units: nmeters

Defines size of user-defined |linear units in neters.

Proj St dPar al | el GeoKey
Key ID = 3078
Type = DOUBLE
Units: CGeogAngul ar Unit

Latitude of primary Standard Parall el

Proj St dPar al | el 2GeoKey
Key ID = 3079
Type = DOUBLE
Units: CeogAngul ar Unit

Latitude of second Standard Parallel, if required.

Proj Ori gi nLongGeoKey
Key ID = 3080

Type = DOUBLE

Units: CeogAngul ar Unit

Longi tude of nap-projection origin.
Proj Ori gi nLat GeoKey

Key 1D = 3081

Type = DOUBLE

Units: CGeogAngul ar Unit

Latitude of map-projection origin.



Pr oj Fal seEast i ngGeoKey
Key 1D = 3082

Type = DOUBLE

Units: ProjLinearUnit

G ves the fal se easting coordinate of the map projection origin.

Pr oj Fal seNor t hi ngGeoKey
Key 1D = 3083

Type = DOUBLE

Units: ProjLinearUnit

G ves the fal se northing coordinate of the map projection origin.

Proj Fal seOri gi nLongGeoKey
Key 1D = 3084

Type = DOUBLE

Units: GeogAngul arUnit

G ves the longitude of the false origin.

Proj Fal seOri gi nLat GeoKey
Key 1D = 3085

Type = DOUBLE

Units: GeogAngul arUnit

G ves the latitude of the false origin.

Proj Fal seOri gi nEast i ngGeoKey
Key 1D = 3086

Type = DOUBLE

Units: ProjLinearUnit

G ves the easting coordinate of the false origin. This is NOT the Fal se
Easti ng.

Pr oj Fal seOri gi nNor t hi ngGeoKey
Key ID = 3087

Type = DOUBLE

Units: ProjLinearUnit

G ves the northing coordinate of the false origin. This is NOT the Fal se
Nor t hi ng.

T T T +
Pr oj Cent er LongGeoKey

Key I D = 3088

Type = DOUBLE

Units: CeogAngul ar Unit

Longi tude of Center of Projection. Note that this is not necessarily the
origin of the projection.

Pr oj Cent er Lat GeoKey
Key ID = 3089

Type = DOUBLE

Units: CeogAngul ar Unit

Latitude of Center of Projection. Note that this is not necessarily the
origin of the projection.

Pr oj Cent er East i ngGeoKey



Key 1D = 3090
Type = DOUBLE
Units: ProjLinearUnit

G ves the easting coordinate of the center. This is NOT the Fal se
Easti ng.

Proj Fal seOri gi nNor t hi ngGeoKey
Key I D = 3091

Type = DOUBLE

Units: ProjLinearUnit

G ves the northing coordinate of the center. This is NOT the Fal se
Nor t hi ng.
o +
Proj Scal eAt Ori gi nGeoKey

Key I D = 3092

Type = DOUBLE

Units: none

Scale at Origin. This is a ratio, so no units are required.

Pr oj Scal eAt Cent er GeoKey
Key 1D = 3093

Type = DOUBLE

Units: none

Scale at Center. This is a ratio, so no units are required.

Pr oj Azi mut hAngl eGeoKey
Key 1D = 3094
Type = DOUBLE
Units: GeogAzi mut hUnit

Azi nmuth angl e east of true north of the central |ine passing through the
projection center (for elliptical (Hotine) Cblique Mercator). Note that
this is the standard method of neasuring azimuth, but is opposite the
usual mat hematical convention of positive indicating counter-clockw se.

Pr oj St rai ght Ver t Pol eLongGeoKey
Key 1D = 3095

Type = DOUBLE

Units: CeogAngul ar Unit

Longitude at Straight Vertical Pole. For polar stereographic.

N T N N NN NS +
IS +

Vertical CS Paraneter Keys

IS +

Note: Vertical coordinate systens are not yet inplenmented. These
sections are provided for future devel opnent, and any vertica

coordi nate systenms in the current revision nust be defined using the
Vertical CitationGeoKey.

Verti cal CSTypeGeoKey

Key I D = 4096

Type = SHORT (code)

Values = Section 6.3.4.1 Codes

This key nmay be used to specify the vertical coordi nate system



Vertical CitationGeoKey
Key 1D = 4097

Type = ASCI

Val ues = text

This key may be used to document the vertical coordinate system used,
and its paraneters.

Verti cal Dat umGeoKey

Key 1D = 4098

Type = SHORT (code)

Val ues = Section 6.3.4.2 codes

This key may be used to specify the vertical datumfor the vertica
coordi nate system

Verti cal Uni t sGeoKey

Key 1D = 4099

Type = SHORT (code)

Values = Section 6.3.1.3 Codes

This key may be used to specify the vertical units of neasurement used
in the geographic coordinate system in cases where geographic CS s need
to reference the vertical coordinate. This, together with the Citation
key, conprise the only fully inplenented keys in this section, at
present.

2.7.3 Cookbook for Geocoding Data

Step 1: Deternine the Coordinate systemtype of the raster data, based on
the nature of the data: pixels derived from scanners or other

optical devices represent areas, and nost conmonly will use the
Rast er Pi xel | sArea coordi nate system Pixel data such as digita
el evation nodel s represent points, and will probably use

Rast er Pi xel | sPoi nt coor di nat es.
Store in: GTRaster TypeCeoKey

Step 2: Deternine which class of nodel space coordi nates are nost natura
for this dataset: Geographic, Ceocentric, or Projected Coordinate
System Usually this will be PCS

Store in: GIMbdel TypeGeoKey
Step 3: This step depends on the GTMddel Type:

case PCS: Deternine the PCS projection system Mst of the
PCS's used in standard State Plane and national grid systens
are defined, so check this list first. UTMis not defined at
this level, given the nunber of different GCS/datuns used with
UTM and so it nmust be defined at the |level of a Projection
i nst ead.

Store in: ProjectedCSTypeCGeoKey, ProjectedCSTypeCGeoKey

If coded, it will not be necessary to specify the Projection
datum etc for this case, since all of those paraneters

are determ ned by the ProjectedCSTypeGeoKey code. Skip to
step 4 from here



I f none of the coded PCS' s match your system then this is a
user -defined PCS. Use the Projection code list to check for
standard projection systens (UTM nay be handled at this |evel).

Store in: ProjectionGeoKey and skip to Geographic CS case.

I f none of the Projection codes nmatch your system then this
is a user-defined projection. Use the Proj CoordTransGeoKey to
specify the coordinate transformati on nethod (e.g. Transverse
Mercator), and all of the associated paraneters of that nethod.
Al so define the linear units used in the planar coordinate
system

Store in: Proj CoordTransGeoKey, ProjLinearUnitsGeoKey
<and other CT rel ated paraneter keys>

Now continue on to define the Geographic CS, bel ow.
case GEOCENTRI C

case GEOGRAPHI C: Check the list of standard GCS's and use the
correspondi ng code. To use a code both the Datum Prine
Meri di an, and angul ar units nmust match those of the code.

Store in: Geographi cTypeGeoKey and skip to Step 4.

I f none of the coded GCS's nmatch exactly, then this is a
user-defined GCS. Check the Iist of standard datunmns,
Prime Meridians, and angular units to define your system

Store in: GeogCeodeti cDat untzeoKey, GeogAngul ar Uni t sGeoKey,
GeogPri neMeri di anGeoKey and skip to Step 4.

If none of the datums match your system you have a
user-defined datum which is an odd system indeed. Use

the CeogEl | i psoi dGeoKey to select the appropriate ellipsoid

or use the GeogSemn Maj or Axi sGeoKey, Geogl nvFl atteni ngGeoKey to
define, and give a reference using the GeogCitati onGeoKey.

Store in: CeogEllipsoi dGeoKey, etc. and go to Step 4.
Step 4: Install the GeoKeys/codes into the GeoKeyDirectoryTag, and the
DOUBLE and ASCI| key values into the correspondi ng val ue-tags.
Step 5: Having conpletely defined the Raster & Mddel coordinate system

go to Cookbook section 2.6.2 and use the Ceoreferencing Tags
to tie the raster inage down onto the Mddel space

oo e e e e e e e e e e e eao oo +
3 Exanples
oo e e e e e e e e e eeaa oo +

Here are some exanpl es of how GeoTl FF nmay be inplenented at the Tag and
GeoKey | evel, follow ng the general "Cookbook" approach above.

oo m e e e e e e e e e eaa oo +
3.1 Comopn Exanpl es
oo m e e e e e e e eaa oo +

3.1.1. UTM Projected Aerial Photo



We have an aerial photo which has been orthorectified and resanpled to a
UTM gri d, zone 60, using WGS84 datum the coordinates of the upper-left
corner of the inage is are given in easting/northing, as 350807.4m
5316081.3m The scanned map pi xel scale is 100 neters/pixels (the actua
dpi scanning ratio is irrelevant).

Mbdel Ti epoi nt Tag = (0, 0, 0, 350807.4, 5316081.3, 0.0)
Mbdel Pi xel Scal eTag = (100.0, 100.0, 0.0)
GeoKeyDi r ect oryTag
GI'Mbdel TypeGeoKey
GIRast er TypeCGeoKey
Pr oj ect edCSTypeCGeoKey
PCSCi t at i onGeoKey

1 (Model TypePr oj ect ed)
1 (Rast er Pi xel | sArea)
32660 (PCS_WGS84 UTM zone_60N)
"UTM Zone 60 N with WES84"

Not es:

1) We did not need to specify the GCS lat-long, since the
PCS_WGS84 UTM zone_60N codes inplies particular GCS and
units already (WSS 84 and neters). The citation was added j ust
for docunentation

2) The "CGeoKeyDirectoryTag" is expressed using the "CGeoKey"
structure defined above. At the TIFF level the tags | ook |ike

t hi s:
GeoKeyDi rectoryTag=( 1, 0, 1, 4,
1024, 0, 1, 1,
1025, 0, 1, 1,
3072, 0 1 32660,
0

3073, 34737, 25, )
GeoAsci i ParansTag(34737)=("UTM Zone 60 N with WsS84|")

For the rest of these exanples we will only show the GeoKey-Ieve
dunp, with the understanding that the actual TIFF-1evel tag
representati on can be determi ned fromthe docunmentation.

3.1.2. Standard State Pl ane

We have a USGS State Plane Map of Texas, Central Zone, using NAD83,
correctly oriented. The map resolution is 1000 neters/pixel, at origin.
There is a grid intersection line in the inage at pixel |ocation

(50, 100), and corresponds to the projected coordi nate system

easting/ northing of (949465.0, 3070309.1).

Model Ti epoi nt Tag
Model Pi xel Scal eTag
GeoKeyDi rect oryTag
GI'Mbdel TypeGeoKey
GTRast er TypeCGeoKey

Pr oj ect edCSTypeCGeoKey

( 50, 100, 0, 949465.0, 3070309.1, 0)
(1000, 1000, O0)

1 (Model TypePr oj ect ed)
1 (Rast er Pi xel | sArea)
32139 (PCS_NAD83 Texas_Central)

Notice that in this case, since the PCS is a standard code, we

do not need to define the GCS, datum etc, since those are inplied
by the PCS code. Also, since this is NAD83, neters are used rather
than US Survey feet (as in NAD 27).

3.1.3. Lanbert Conformal Conic Aeronautical Chart



We have a 500 x 500 scanned aeronautical chart of Seattle, WA using
Lanbert Conformal Conic projection, correctly oriented. The centra
neridian is at 120 degrees west. The map resolution is 1000
neters/pixel, at origin, and uses NAD27 datum The standard parallels of
the projection are at 41d20m N and 48d40m N. The latitude of the origin
is at 45 degrees North, and occurs in the inmage at the raster

coordi nates (80,100). The origin is given a false easting and northing
of 200000m 1500000m

Mbdel Ti epoi nt Tag = ( 80, 100, 0, 200000, 1500000, O0)

Mbdel Pi xel Scal eTag = (1000, 1000, 0)

GeoKeyDi r ect oryTag
GI'Mbdel TypeGeoKey
GIRast er TypeCGeoKey
Geogr aphi cTypeCGeoKey
Pr oj ect edCSTypeCGeoKey
Proj ecti onGeoKey

1 (Model TypePr oj ect ed)
1 (Rast er Pi xel | sArea)
4267 (GCS_NAD27)

32767 (user-defined)

32767 (user-defined)

Pr oj Li near Uni t sGeoKey = 1 (Li near_Meter)
Pr oj Coor dTr ansGeoKey = 8 (CT_Lanber t Conf Coni c)
Proj St dPar al | el GeoKey = 41.333
Proj St dPar al | el 2GeoKey = 48.666
Pr oj Cent er LongGeoKey =-120.0
Proj Ori gi nLat GeoKey = 45.0
Pr oj Fal seEast i ngGeoKey, = 200000.0
Pr oj Fal seNor t hi ngGeoKey, = 1500000.0

Notice that the Tiepoint takes the false easting and northing into
account when tying the raster point (50,100) to the projection origin.

3.1.3. DVA ADRG Raster Graphic Map

The U.S. Defense Mappi ng Agency produces ARC digitized raster graphics
dat asets by scanning maps and geonetrically resanpling theminto an
equi rectangul ar projection, so that they may be directly indexed with
WGS84 geogr aphi ¢ coordi nates. The scale for one map is 0.2 degrees per
pi xel horizontally, 0.1 degrees per pixel vertically. If stored in a
GeoTIFF file it contains the follow ng information:

Model Ti epoi nt Tag=(0.0, 0.0, 0.0, -120.0, 32.0, 0.0)
Model Pi xel Scale = (0.2, 0.1, 0.0)
GeoKeyDi rect oryTag

GI'Mbdel TypeGeoKey

GlRast er TypeCeoKey

Geogr aphi cTypeGeoKey

2 (Model TypeGeogr aphi c)
1 (Rast er Pi xel | sArea)
4326 (GCS_WGS_84)

oo e e e e e e e e e e e eao oo +
3.2 Less Common Exanpl es
oo e e e e e e e e e eaa oo +

3.2.1. Unrectified Aerial photo, known tiepoints, in degrees.

We have an aerial photo, and know only the WES84 GPS | ocati on of severa
points in the scene: the upper left corner is 120 degrees West, 32
degrees North, the lower-left corner is at 120 degrees West, 30 degrees
20 m nutes North, and the |lower-right hand corner of the image is at 116
degrees 40 minutes West, 30 degrees 20 minutes North. The photo is not
geonetrically corrected, however, and the conplete projection is

t herefore not known.

Model Ti epoi nt Tag=( 0.0, 0.0, 0.0, -120.0, 32.0, 0.0,
0.0, 1000.0, 0.0, -120.0, 30. 33333, 0.0,



1000. 0, 1000.0, 0.0, -116.6666667, 30.33333, 0.0)
GeoKeyDi r ect oryTag
GI'Mbdel TypeGeoKey
GTRast er TypeCGeoKey
Geogr aphi cTypeCGeoKey

1 (Model TypeGeogr aphi c)
1 (RasterPixellsArea)
4326 (GCS_WGS_84)

Remar k: Since we have not specified the Mdel Pi xel Scal eTag, clients
reading this GeoTlIFF file are not pernitted to infer that there
is a sinple linear relationship between the raster data and the
geogr aphi ¢ nodel coordi nate space. The only points that are know
to be exact are the ones specified in the tiepoint tag.

3.2.2. Rotated Scanned Map

We have a scanned standard British National Gid, covering the 100km
grid zone NZ. Consulting documentation for BNG we find that the

sout hwest corner of the NZ zone has an easting, northing of 400000m
500000m relative to the BNG standard fal se origin. This scanned nap has
a resolution of 100 neter pixels, and was rotated 90 degrees to fit onto
the scanner, so that the southwest corner is now the northwest corner

In this case we nust use the Mdel Transformation tag rather than the
tiepoint/scale pair to map the raster data into nodel space

Mbdel Transformati onTag = ( 0, 100. 0, 0, 400000. 0,
100. 0, 0, 0, 500000. 0,

0, 0, 0, 0,

0, 0, 0, 1)

GeoKeyDi r ect oryTag
GI'Mbdel TypeGeoKey
GIRast er TypeCeoKey
Pr oj ect edCSTypeCGeoKey
PCSCi t at i onCeoKey

1 ( Model TypeProj ect ed)
1 (RasterPixellsArea)
27700 (PCS British_National _Grid)
"British National Gid, Zone Nz"

Remark: the matrix has 100.0 in the off-diagonals due to the 90 degree
rotation; increasing | points north, and increasing J points east.

3.2.3. Digital Elevation Mde

The DVA stores digital elevation nodels using an equirectangul ar
projection, so that it may be indexed with W3S84 geographi c coordinates.
Since el evation postings are point-values, the pixels should not be
considered as filling areas, but as point-values at grid vertices. To
accommpdat e the base el evation of the Angeles Crest forest, the pixe

val ue of 0 corresponds to an el evation of 1000 neters relative to WS84
reference ellipsoid. The upper left corner is at 120 degrees West, 32
degrees North, and has a pixel scale of 0.2 degrees/pixel |ongitude, 0.1
degrees/ pi xel |atitude.

Mbdel Ti epoi nt Tag=(0.0, 0.0, 0.0, -120.0, 32.0, 1000. 0)
Model Pi xel Scale = (0.2, 0.1, 1.0)
GeoKeyDi r ect oryTag
GI'Mbdel TypeGeoKey
GIRast er TypeCeoKey
Geogr aphi cTypeCGeoKey
Verti cal CSTypeGeoKey
Vertical CitationGeoKey
Verti cal Uni t sGeoKey

2 (Model TypeGeogr aphi c)

2 (Rast er Pi xel | sPoi nt)

4326 (GCS_WGS_84)

5030 (VertCS_WGS 84 _ellipsoid)
"WGS 84 Ellipsoid"

1 (Li near _Meter)

Renmar ks:



1) Note the "RasterPixel lsPoint" raster space, indicating that

t he DEM posting of

the first pixel is at the raster point

(0,0,0), and therefore corresponds to 120W 32N exactly.

2) The third val ue of

the "Pi xel Scale" is 1.0 to indicate

that a single pixel-value unit corresponds to 1 neter,
and the last tiepoint value indicates that base val ue
zero indicates 1000m above the reference surface.

This section is for future devel opment TBD

Possi bl e additi onal CGeoKeys for

Revi sion 2.0:

Per spect Hei ght GeoKey (CGeneral Vertical Nearsided Perspective)

SOM ncl i nAngl eGeoKey (sov
SOMAscendLongGeoKey (sov

SOVRevPer i odGeoKey (sov

SOVEndOf Pat hGeoKey (SOM ? is this needed ? SHORT
SOVRat i 0GeoKey (sov

SOWPat hNumGeoKey (sov SHORT
SOvBat el |1t eNumGeokKey (SOM SHORT

OEAShapeMzeoKey (bl at ed Equal Area)
OEAShapeNGeoKey (Obl at ed Equal Area)

OEARot at i onAngl eGeoKey (bl ated Equal Area)

O her itens for consideration

o Digital Elevation Mdel information, such as Vertical Datuns, Sounding

Dat uns.

o Accuracy Keys for linear,

circular, and spherical errors, etc.

0 Source information, such as details of an original coordinate system
and of transformations between it and the coordinate systemin which

data is being exchanged.

1. EPSG POSC Projection Coding System Tabl es. Avail able via FTP to:

ftp://ftpncne. cr.usgs. gov/rel ease/ geotiff/tables

or:

ftp://mritter.jpl.nasa. gov/pub/geotiff/tables

2. TIFF Revision 6.0 Specification: A PDF formatted version

is avail able via FTP to:

ftp://ftp.adobe. cont pub/ adobe/ Devel oper Support/ TechNot es/ PDFfi | es/ Tl FF6. pdf

Post Script formatted text

versiona avail able at:.

ftp://sgi.comgraphics/tiff/TIFF6.ps.Z (conpressed)
ftp://sgi.comgraphics/tiff/TlIFF6.ps (unconpr essed)



3. LIBTIFF -- Public Domain TIFF |library, avail able via anonynous
FTP to:

ftp://sgi.com graphics/tiff/

4. Spatial Data Transfer Standard (SDTS) of the USGS.
(Federal Information Processing Standard (FIPS) 173):

ftp://sdts.er.usgs. gov/ pub/sdts/

SDTS Task Force

U. S. Ceol ogical Survey
526 National Center
Rest on, VA 22092

E-mai |l : sdts@isgs. gov

5. Map use: reading, analysis, interpretation
Muehrcke, Phillip C 1986. Madison, W: JP Publications.

6. Map projections: a working nmanual . Snyder, John P. 1987.
USGS Prof essi onal Paper 1395.
Washi ngton, DC. United States Governnment Printing Ofice.

7. Notes for G'S and The Geographer's Craft at U= Texas, on the
World Wde Wb (WAWY (current as of 10 April 1995):

http://wwhost. cc. ut exas. edu/ ftp/ pub/grg/gcraft/notes/notes. htn

8. Digital Geographic Information Exchange Standard (DI GEST).
Al'li ed Geographic Publication No 3, Edition 1.2 (AGCeoP-3)
(NATO Uncl assi fi ed).

6.1 Tag | D Sunmary

Here are all of the TIFF tags (and their owners) that are used to store
GeoTI FF information of any type. It is very unlikely that any other tags
will be necessary in the future (since nost additional information wll
be encoded as a GeoKey).

Model Pi xel Scal eTag 33550 ( Soft Desk)
Model Transf or mati onTag 33920 (I ntergraph)
Model Ti epoi nt Tag 33922 (I ntergraph)

GeoKeyDi r ect oryTag
GeoDoubl ePar ansTag
GeoAsci i Par ansTag

34735 ( SPOT)
34736 ( SPOT)
34737 ( SPOT)

R e T +
6.2 Key I D Sunmary

R +
R e T +

6.2.1 CGeoTlI FF Configuration Keys

1024 /* Section 6.3.1.1 Codes */
1025 /* Section 6.3.1.2 Codes */
1026 /* docunentation */

GI'Mbdel TypeGeoKey
GTRast er TypeCGeoKey
GTCi t ati onCeoKey



6. 2.2 Ceographic CS Paraneter Keys
Geogr aphi cTypeCGeoKey
GeogCi t ati onGeoKey
GeogCeodet i cDat unmGeoKey
GeogPri neMeri di anGeoKey
GeoglLi near Uni t sGeoKey
GeoglLi near Uni t Si zeGeoKey
GeogAngul ar Uni t sGeoKey

GeogAngul ar Uni t Si zeGeoKey
GeogEl | i psoi dGeoKey
GeogSem Maj or Axi sGeoKey
GeogSem M nor Axi sGeoKey
Geogl nvFl at t eni ngGeoKey
GeogAzi mut hUni t sGeoKey
GeogPri neMeri di anLongGeoKey

6.2.3 Projected CS Paraneter Keys
Pr oj ect edCSTypeCGeoKey

PCSCi t at i onGeoKey

Proj ecti onGeoKey

Pr oj Coor dTr ansGeoKey

Pr oj Li near Uni t sGeoKey

Pr oj Li near Uni t Si zeGeoKey

Proj St dPar al | el GeoKey
Proj St dPar al | el 2GeoKey
Proj Ori gi nLongGeoKey

Proj Ori gi nLat GeoKey

Pr oj Fal seEast i ngGeoKey

Pr oj Fal seNor t hi ngGeoKey
Proj Fal seOri gi nLongCGeoKey
Proj Fal seOri gi nLat GeoKey

Proj Fal seOri gi nEasti ngGeoKey
Pr oj Fal seOri gi nNor t hi ngGeoKey

Pr oj Cent er LongGeokKey
Proj Cent er Lat GeoKey

Pr oj Cent er East i ngGeoKey
Pr oj Cent er Nor t hi ngGeoKey
Pr oj Scal eAt Ori gi nGeoKey
Pr oj Scal eAt Cent er GeoKey
Pr oj Azi mut hAngl eGeoKey

Pr oj St rai ght Ver t Pol eLongGeoKey

6.2.4 Vertical CS Keys
Verti cal CSTypeGeoKey
Vertical CitationGeoKey
Verti cal Dat umGeoKey
Verti cal Uni t sGeoKey

6. 3.1 GeoTl FF General Codes

2048
2049
2050
2051
2052
2053
2054

~— e~~~

2055
2056
2057
2058
2059
2060
2061

~ e~~~

3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095

4096
4097
4098
4099

* % %k ¥k * F

E I

=Y

Secti on 6.
docunent at i
Secti on
Secti on
Secti on
neters

Secti on

3. 2.
on
. 3. 2.
. 3. 2.
. 3. 1.
. 3.

o oo O
-b OJ-bI\)

radi ans

Codes
Codes
codes
Codes

Codes

Section 6.3.2.3 Codes
GeoglLi nearUnits

GeoglLi nearUnits

ratio

Section 6.3.1.4 Codes
GeogAngul ar Uni t

/* Section 6.3.3.1 codes
/* document ation

/* Section 6.3.3.2 codes
/* Section 6.3.3.3 codes
/* Section 6.3.1.3 codes
/* meters

/* GeogAngul arUnit */

/* GeogAngul arUnit */

/* GeogAngul arUnit */

/* GeogAngul arUnit */

/* ProjLinearUnits */

/* ProjLinearUnits */

/* GeogAngul arUnit */

/* GeogAngul arUnit */

/* ProjLinearUnits */

/* ProjLinearUnits */

/* GeogAngul arUnit */

/* GeogAngul arUnit */

/* ProjLinearUnits */

/* ProjLinearUnits */

/[* ratio  */

/[* ratio  */

/* GeogAzi mut hUnit */

/* GeogAngul arUnit */

/*

Section 6.3.4.1 codes

/* docunentation */

/*
/*

Section 6.3.4.2 codes
Section 6.3.1.3 codes

*/
*/
*/
*/
*/
*/

*/

*/
*/



This section includes the general "Configuration" key codes, as well as
general codes which are used by nore than one key (e.g. units codes).

6.3.1.1 Model Type Codes

Ranges:
0 = undefi ned
[ 1, 32766] = GeoTl FF Reserved Codes
32767 = user-defined

[ 32768, 65535] Private User | nplenentations

GeoTIl FF defined CS Mddel Type Codes:
Mbdel TypePr oj ect ed

Mbdel TypeGeogr aphi c
Mbdel TypeGeocentric

1 /* Projection Coordinate System */
2 /* Geographic latitude-Iongitude System */
3 /* Geocentric (X, Y,Z) Coordinate System */

Not es:

1. Model TypeCGeogr aphi ¢ and Model TypePr oj ect ed
correspond to the FGDC netadata Geographic and
Pl anar - Proj ect ed coordi nate system types.

R +
6.3.1.2 Raster Type Codes
Ranges:
0 = undefi ned
1, 1023] = Raster Type Codes (GeoTl FF Defi ned)
[ 1024, 32766] = Reserved
32767 = user-defined

[32768, 65535]= Private User |nplenmentations
Val ues:
Rast er Pi xel | sArea
Rast er Pi xel | sPoi nt

1
2

Not e: Use of "user-defined" or "undefined" raster codes is not reconmrended.

6.3.1.3 Linear Units Codes

There are several different kinds of units that may be used in

geographically related raster data: linear units, angular units, units

of time (e.g. for radar-return), CCD-voltages, etc. For this reason

there will be a single, unique range for each kind of unit, broken down

into the followi ng currently defined ranges:

Ranges:
0 undefi ned

Obsol ete GeoTl FF codes

Reserved by GeoTl FF

EPSG Li near Units.

EPSG Angul ar Units.

user-defined unit

Private User |nplenentations

1, 2000]
[ 2001, 8999]
[ 9000, 9099]
[9100, 9199]
32767

[ 32768, 65535]

Li near Unit Values (See the ESPE POSC tables for definition):



Li near _Meter = 9001

Li near _Foot = 9002

Li near _Foot _US Survey = 9003

Li near _Foot Modi fi ed Anerican = 9004
Li near _Foot _Cl arke = 9005

Li near _Foot _Indian = 9006

Li near _Link = 9007
Li near _Link _Benoit = 9008
Li near _Link_Sears = 9009

Li near _Chai n_Benoit = 9010

Li near _Chain_Sears = 9011

Li near _Yard_Sears = 9012

Li near _Yard_ I ndian = 9013

Li near _Fathom = 9014

Linear Mle International Nautical = 9015

6.3.1.4 Angul ar Units Codes

These codes shall be used for any key that requires specification of an
angul ar unit of measurenent.

Angul ar Units

Angul ar _Radi an = 9101
Angul ar _Degree = 9102
Angul ar _Arc_Mnute = 9103
Angul ar _Arc_Second = 9104
Angul ar _Grad = 9105
Angul ar _Gon = 9106
Angul ar _DMS = 9107
Angul ar _DMS_Heni sphere = 9108
' +
6. 3.2 Ceographic CS Codes
' +

6.3.2.1 Geographic CS Type Codes

Not e: A Geographi ¢ coordi nate system consists of both a datum and a
Prime Meridian. Some of the nanmes are very sinilar, and differ only in
the Prime Meridian, so be sure to use the correct one. The codes

begi nning with GCSE_xxx are unspecified GCS which use ellipsoid (xxx);
it is recomrended that only the codes beginning with GCS_ be used if
possi bl e.

Ranges:

0 = undefi ned

[ 1, 1000] = Obsol ete EPSG POSC Ceographi ¢ Codes
[ 1001, 3999] = Reserved by GeoTlFF

[ 4000, 4199] = EPSG GCS Based on Ellipsoid only

[ 4200, 4999] = EPSG GCS Based on EPSG Dat um

[ 5000, 32766] = Reserved by GeoTl FF

32767 = user-defined GCS

[ 32768, 65535] Private User | nplenentations
Val ues:

Not e: Geodetic datum using Greenwi ch PM have codes equal to
the correspondi ng Datum code - 2000.



GCS_Adi ndan =
GCS_AGD66 = 4202
GCS_AGD84 = 4203
GCS_Ain_el Abd =
GCS_Af gooye =
GCS_Agadez
GCS_Li sbon
GCS Aratu =
GCS_Arc_1950
GCS_Arc_1960
GCS Batavia =
GCS_Bar bados
GCS_Beduar am
GCS Beijing 1954
GCS_Bel ge_1950 =
GCS_Ber nuda_1957
GCS Bern_1898 =
GCS_Bogota =
GCS_Bukit _Ri npah
GCS_Canmacupa =

4208

GCS_Canpo_I| nchauspe =

GCS_Cape = 4222
GCS_Cart hage =
GCS _Chua = 4224

GCS_Corrego_Al egre =
GCS Cote d Ivoire

GCS Deir_ez_Zor
GCS Doual a =
GCS_Egypt _1907 =
GCS_ED50 = 4230
GCS_ED87 = 4231
GCS_Fahud = 4232

GCS_Gandaj i ka_1970 =

GCS_Garoua =

4201

4204
4205
4206
4207

4209
4210
4211
4212
4213
= 4214
4215
= 4216
4217
4218
= 4219
4220
4221

4223

4225
= 4226
4227
4228
4229

4233
4234

GCS_CGuyane_Francai se =

GCS_Hu_Tzu_Shan
GCS_HD72 = 4237
GCS I D74 = 4238
GCS_I ndi an_1954
GCS_Indi an_1975
GCS_Janmi ca_1875
GCS_JAD69 = 4242
GCS_Kal i anpur
GCS_Kandawal a
GCS_Kertau =
GCS_KOC = 4246
GCS La_Canoa =

GCS_PSAD56 =
CCS Lake =

GCS_Lei gon =
GCS _Li beria_1964
GCS Lonme = 4252
GCS_Luzon_1911 =

4249

GCS Hito XVII1_1963 =

GCS_Herat_North
GCS_Mahe_1971 =
GCS_Makassar =
GCS_EUREF89 =
GCS_Mal ongo_1987
GCS_Manoca =
GCS_Merchich =
GCS_Massawa =

4236

4239
4240
= 4241

4243
4244
4245

4247
4248

4250
= 4251

4253
4254
4255
4256
4257
4258
= 4259
4260
4261
4262

4235



GCS_M nna

GCS_Mhast

GCS_Mont e_
GCS_M pora
GCS_NAD27

GCS_NAD M
GCS_NAD83

GCS_Nahr wa
GCS_Napar i
GCS_GM49
GCS_NGO _19
GCS_Dat um_
GCS_NTF
GCS_NSWC 9
GCS_0OSGB 1
GCS_0OSGB70
GCS_0OS_SN8
GCS_Padang

GCS _Pal estine_1923

4263
4264
Mari o
| oko
4267
chi gan
4269
n_1967
ma_1972
4272

48
73

4275
z2
936

0

GCS Pointe Noire

GCS_GDbA9%4
GCS_Pul kov
GCS_Qat ar
GCS_Qat ar _
GCS_Qor noq

4283
01942
4285
1948

GCS_Loma_Qui nt ana

GCS_Aner sf
GCS_RT38
GCS_SAD69

GCS_Sapper _Hill 1943

GCS_Schwar
GCS_Segora
GCS_Serind
GCS_Sudan

GCS_Tanana
GCS_Ti nbal
GCS_TMB5 =
GCS_TMr5

GCS_Tokyo
GCS Trinid
GCS_TC_194

GCS_Voirol _1875

oort
4290
4291

zeck

ung
4296
rive
ai 1948
4299
4300
4301
ad 1903
8 =

GCS Voirol _Unifie

GCS Bern_1

GCS_Nord_Sahara_1959
GCS_St ockhol m 1938

GCS _Yacare
GCS_Yof f
GCS_Zander
GCs_ M3
GCS_Bel ge_
GCS _DHDN =

938

4310

i ]
4312

1972
4314

GCS_Conakry_1905

GCS_WGS_84

GCS_Bern_1898 Bern

GCS_Bogot a_Bogot a

GCS_Li sbon_Li sbon =
GCS_Makassar Jakarta

GCS_MA _Fe

GCS_Monte_Mari o_Rone

rro

4265
4266

4268

4270
4271

4273
4274

4276
4277
4278
4279
4280

4281
4282

4284

4286
4287

4288

4289

4293
4294
4295

4297

4298

4303

4302

4304
4305

4306

4308
4309

4311
4313

= 4315
4322
4324
4326
= 4801
4802

4803

4805

4292

4307

4804
4806



GCS_NTF_Paris = 4807
GCS_Padang_Jakarta =
GCS_Bel ge_1950_Brusse
GCS_Tananarive Paris =
GCS Voirol 1875 Paris
GCS Voirol _Unifie_Pari
GCS Bat avi a_Jakarta =
GCS_ATF_Paris = 4901
GCS _NDG Paris = 4902

El

i psoid-Only GCS

Not e: the nuneric code
EPSG el li psoid, mi nus

GCSE_Airy1830 = 4001
GCSE_Ai ryModi fi ed1849
GCSE_Austral i anNati ona
GCSE_Bessel 1841 =
GCSE_Bessel Modi fied =
GCSE_Bessel Nam bia =
GCSE_Cl arkel858 =
GCSE_Cl arkel866 =
GCSE_Cl arke1866M chi ga
GCSE_Cl arkel880_Benoi t
GCSE_Cl arkel880_I GN
GCSE_Cl ar kel880_RGS
GCSE_Cl arkel880_Arc
GCSE_Cl ar ke1880_SGA192

4808
s = 4809
4810
= 4811
s = 4812

4813

i s equal
3000.

= 4002
| Spheroid

4004

4005

4006

4007

4008

n = 4009
= 4010

4011

4012

4013

2 = 4014

GCSE_Ever est 1830_1937Adj ust nent
GCSE_Everest 1830 _1967Definition
GCSE_Everest 1830 _1975Definition
GCSE_Ever est 18300Mbdi fi ed = 4018
GCSE_GRS1980 = 4019
GCSE_Hel mert 1906 = 4020
GCSE_| ndonesi anNat i onal Spheroi d
GCSE_I nt ernati onal 1924 = 4022
GCSE_I nt ernati onal 1967 = 4023
GCSE_Kr assowsky1940 = 4024

GCSE_NW.9D =
GCSE_NW.10D =

GCSE_PIl essi s1817

GCSE_Struvel860
GCSE_VarOf fice
GCSE_WGS84 =
GCSE_GEMLOC
GCSE_OsU8B6F
GCSE_OSU91A
GCSE_dl ar kel
GCSE_Spher e

80

Ioo I 1

4025
4026

4029
4030
4031
4032
4033

4035

4027
4028

4034

6.3.2.2 Geodetic Datum Codes

Not e:

as with the GCS codes,
the specified ellipsoid (xxx);

t hese codes do not

begi nni ng wi t h Dat um Xxxx

Ranges:

i nclude the Prine Meridian;
GCS codes above if the datumand Prine Meridian are on the list.

the codes begi nning with DatumE_xxx refer
i f possible use instead the named

to the code of the correspoding

4003

4015
4016
4017

4021

use the
Al so,
only to
dat uns

i f possible



Val

undef i ned
1, 1000]
1001, 5999]
6000, 6199]
6200, 6999]
6322, 6327]
6900, 6999]
7000, 32766]

65535]

Dat um Adi ndan
Dat um Austral i an
Dat um Austral i an
Dat um Ai n_el Abd
Dat um_Af gooye
Dat um Agadez
Dat um Li sbon
Dat um Ar at u

Dat um Arc_1950
Dat um Arc_1960
Dat um Bat avi a

Dat um Bar bados
Dat um Beduar am
Dat um Bei jing_19
Dat um Reseau_Nat
Dat um Ber nuda_19
Dat um Bern_1898

Dat um Bogot a
Dat um Bukit _Ri np

(bsol et e EPSE POSC Dat um Codes
Reserved by GeoTl FF

EPSG Dat um Based on Ellipsoid only

EPSG Dat um Based on
WGS Dat um

Archai ¢ Datum
Reserved by GeoTl FF
user - def i ned GCS
Private User | nplenentations

EPSG Dat um

6201
_CGeodetic_Datum 1966
_CGeodetic_Datum 1984
1970 6204

6205

6206

6207

6208

6209

6210

6211

6212

6213
54 6214
i onal _Bel ge_1950
57 6216
= 6217

6218
ah

6202
6203

6215

6219

Dat um Camacupa = 6220
Dat um Canpo_|I nchauspe
Dat um Cape = 6222
Dat um Cart hage 6223
Dat um Chua 6224
Dat um Corrego_Al egre =
Datum Cote_d_lvoire
Dat um Dei r _ez_Zor
Dat um Doual a =
Dat um Egypt _1907
Dat um Eur opean_Datum 1
Dat um Eur opean_Datum 1
Dat um Fahud 6232
Dat um Gandaj i ka_1970
Dat um Gar oua 6234
Dat um Guyane_Francai se
Dat um Hu_Tzu_Shan
Dat um Hungari an_Dat um_

6228

Dat um_ | ndonesi an_Dat um 1974

Dat um | ndi an_1954 =
Dat um | ndi an_1975
Dat um Janai ca_1875
Dat um Janai ca_1969
Dat um Kal i anpur =
Dat um Kandawal a =

Dat um Kert au 6245
Dat um Kuwait_QO | _Conpa
Dat um La_Canoa 6247

Dat um Provi sional _S Aneri can_Dat um 1956

Dat um Lake 6249

6221

6225
6226
6227

6229
950
987

6230
6231

6233

= 6235

6236
1972

6237
6238

6239
6240
6241
6242
6243
6244

ny = 6246

6248



Dat um Lei gon = 6250
Datum Li beria_ 1964 = 6251

Datum Lonme = 6252

Datum Luzon_1911 = 6253

Datum Hito_XVI 11 _1963 = 6254

Dat um Herat _North = 6255

Dat um Mahe 1971 = 6256

Dat um Makassar = 6257

Dat um Eur opean_Ref erence_System 1989 = 6258
Dat um Mal ongo_1987 = 6259

Dat um Manoca = 6260

Dat um Merchich = 6261
Dat um Massawa = 6262

Datum M nna = 6263

Dat um Mhast = 6264

Dat um Monte Mario = 6265

Dat um M por al oko = 6266

Dat um North_Aneri can_Datum 1927 = 6267
Dat um NAD M chigan = 6268

Dat um North_Aneri can_Datum 1983 = 6269

Dat um Nahrwan_1967 = 6270

Dat um Naparima_1972 = 6271

Dat um New Zeal and_CGeodeti c_Datum 1949 = 6272
Dat um NGO 1948 = 6273

Datum Datum 73 = 6274

Dat um Nouvel | e_Tri angul ati on_Francai se = 6275
Dat um NSWC 9Z 2 = 6276

Dat um OSGB 1936 = 6277

Dat um OSGB_1970_SN = 6278

Dat um OS_SN 1980 = 6279

Dat um Padang 1884 = 6280

Dat um Pal esti ne_1923 = 6281

Dat um Pointe Noire = 6282

Dat um Geocentric_Datum of Australia_1994 = 6283
Dat um Pul kovo 1942 = 6284

Dat um Qat ar = 6285

Dat um Qat ar _1948 = 6286

Dat um Qor noq = 6287

Dat um Loma_Qui ntana = 6288

Dat um Amer sfoort = 6289

Dat um RT38 = 6290

Dat um Sout h_Aneri can_Datum 1969 = 6291
Dat um Sapper_Hill 1943 = 6292

Dat um Schwar zeck = 6293

Dat um Segora = 6294

Dat um Seri ndung = 6295

Dat um Sudan = 6296

Dat um Tananarive_1925 = 6297

Dat um Ti nbal ai _1948 = 6298

Dat um TM65 = 6299

Datum TM/5 = 6300

Dat um Tokyo = 6301

Dat um Tri ni dad_1903 = 6302

Dat um Truci al _Coast 1948 = 6303
Dat um Voirol 1875 = 6304

Dat um Voirol _Unifie_1960 = 6305
Datum Bern_1938 = 6306

Dat um Nord_Sahara_ 1959 = 6307
Dat um St ockhol m 1938 = 6308
Dat um Yacare = 6309
Dat um Yof f = 6310

Dat um Zanderij = 6311



Datum M |itar_Geographi sche_Institut = 6312
Dat um Reseau_Nati onal _Bel ge_1972 = 6313

Dat um Deut sche_Haupt dr ei ecksnetz = 6314

Dat um Conakry_ 1905 = 6315

Dat um WGS72 = 6322

Dat um WGS72_Transit _Broadcast _Epheneris = 6324
Dat um WGS84 = 6326

Dat um Anci enne_Tri angul ati on_Francai se = 6901

Dat um Nord_de_ Guerre 6902

El

i psoi d-Only Datum

Not e:
code,

the nuneric code is equal
m nus 1000.

to the corresponding ellipsoid

Dat umE_Ai ry1830 6001

Dat umE_Ai ryModi fi ed1849 6002
Dat umE_Austral i anNat i onal Spheroi d
Dat unE_Bessel 1841 6004
Dat unE_Bessel Modi fied =
Dat unE_Bessel Nani bi a
Dat unkE_Cl arkel858 =
Dat unkE_Cl ar kel866
Dat umE_Cl ar ke1866M chi gan
Dat unkE_Cl ar kel880_Benoi t
Dat unE_Cl ar kel880_| GN
Dat unkE_Cl ar kel880_RGS
Dat unkE_Cl ar kel880_Arc 6013

Dat unkE_Cl ar kel880_SGA1922 6014
Dat unmE_Ever est 1830_1937Adj ust nent
Dat unE_Ever est 1830 _1967Definiti on
Dat unE_Ever est 1830 _1975Definiti on
Dat unE_Ever est 1830Mbodi fi ed 6018
Dat umE_CRS1980 6019

Dat unkE_Hel nmert 1906 6020

Dat unt_I ndonesi anNat i onal Spher oi d
Dat unE_I nt er nati onal 1924
Dat umE_I nt er nati onal 1967
Dat unt_Kr assowsky1960
Dat umE_NW.9D = 6025
Dat umE_NW.10D = 6026
Dat unmE_Pl essi s1817
Dat unt_Struvel860
Dat umE_War O fice
Dat unt_WGS84
Dat untE_GEMLOC
Dat unt_OSU86F
Dat unkE_OSU91A
Dat unE_Cl ar ke1880
Dat umE_Spher e

6003

6005
6006

6009
6010

6011
6012

6015
6016
6017

6021

6027
6028
6029

6035

6.3.2.3 Ellipsoid Codes

Ranges:
0 = undefined
1, 1000] = Obsolete EPSG POSC Ellipsoid codes
[1001, 6999] = Reserved by GeoTlFF
[ 7000, 7999] = EPSG Ellipsoid codes
[ 8000, 32766] = Reserved by GeoTl FF

32767

user -defi ned



[ 32768, 65535] =
Val ues:

Ellipse Airy 1830 =

Private User

7001
Ellipse Airy Mdified 1849

= 7002

El li pse_Australian_National _Spheroid

i pse_Bessel _1841 =
pse_Bessel Modified =
pse_Bessel Nanibia =
pse_Cl arke_1858 =

se _Clarke_ 1880 Benoit
se Clarke 1880 | GN
se _Clarke 1880 _RGS
se Clarke 1880 Arc

se_GRS 1980 =
se Helnert 1906 =

MmO DNDOMNPNIOONNDMOMMNmDOmMmmMOmmmMm
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6.3.2.4 Prinme Meridian Codes
Ranges:
0 = undefi ned
[ 1, 100]
[ 101, 7999]
[ 8000, 8999]
[ 9000, 32766]
32767
[ 32768,

65535]
Val ues:

PM Greenwi ch =
PM Li sbon 8902

8901

7004

7007
pse_Cl arke_1866 = 7008
se_Cl arke_1866_M chi gan =

se Clarke 1880 SGA 1922 =
se_Everest 1830_1937_Adj ust nent
se Everest 1830 1967 Definition
se Everest 1830 1975 Definition
se Everest 1830 Mddified =
7019

se_Krassowsky 1940 =
se_ NW._9D = 7025

se_ NW._10D = 7026
se Plessis 1817 =
se_Struve_1860 = 7028
se War _Ofice = 7029
se_WGES 84 = 7030
se_GEM 10C = 7031
se_OSUB6F = 7032
se_OSU91A = 7033
se_Clarke_1880 = 7034
se_Sphere = 7035

7005
7006

7009
= 7010
7011
7012
7013
7014

7018
7020

se_| ndonesi an_Nat i onal _Spheroi d
se International 1924
se International 1967

7022
7023

7024

7027

PM Paris =

PM Bogot a
PM Madri d
PM Rome
PM Bern

8903
8904
8905
8906
8907

| mpl enent ati ons

7003

7015
7016
7017

7021

(bsol ete EPSE PCSC Prine Meridi an codes
Reserved by GeoTl FF

EPSG Prine Meridi an Codes

Reserved by GeoTl FF
user -defi ned

Private User |nplenentations



PM Jakarta = 8908
PM Ferro = 8909

PM Brussels = 8910

PM St ockhol m = 8911
g +
6.3.3 Projected CS Codes
o m e e e e e e e e e e e e e a e e +

6.3.3.1 Projected CS Type Codes

Ranges:
1, 1000] = bsol ete EPSGE POSC Proj ecti on System Codes
[ 20000, 32760] = EPSG Projection System codes
32767 = user-defined

[ 32768, 65535] Private User | nplenentations

Speci al Ranges:

1. For PCS utilising GeogCS with code in range 4201 through 4321
(i.e. geodetic datum code 6201 through 6319): As far as is possible
the PCS code will be of theformat gggzz where ggg is (geodetic

dat um code -2000) and zz is zone.

2. For PCS utilising GeogCS with code out of range 4201 through 4321
(i.e.geodetic datum code 6201 through 6319). PCS code 20xxx where
XXX i s a sequential nunber.

3. Qther:
WGS72 / UTM northern heni sphere: 322zz where zz is UTM zone nunber
WGS72 / UTM sout hern heni sphere: 323zz where zz is UTM zone nunber

WGS72BE / UTM northern heni sphere: 324zz where zz is UTM zone nunber
WGS72BE / UTM sout hern heni sphere: 325zz where zz is UTM zone nunber

WGS84 / UTM northern heni sphere: 326zz where zz is UTM zone nunber
WGS84 / UTM sout hern heni sphere: 327zz where zz is UTM zone nunber
US State Plane (NAD27): 267xx/ 320xx
US State Pl ane (NAD83): 269xx/ 321xx

Val ues:
PCS_Adi ndan_UTM zone_37N = 20137
PCS _Adi ndan_UTM zone_38N = 20138

PCS_AGD66_AMG zone_ 48 = 20248

PCS_AGD66_AMG zone_49 = 20249
PCS_AGD66_AMG zone_50 = 20250
PCS_AGD66_AMG zone_51 = 20251
PCS_AGD66_AMG zone_52 = 20252
PCS_AGD66_AMG zone_53 = 20253
PCS_AGD66_AMG zone_54 = 20254
PCS_AGD66_AMG zone_ 55 = 20255
PCS_AGD66_AMG zone_56 = 20256
PCS_AGD66_AMG zone_ 57 = 20257
PCS_AGD66_AMS zone_58 = 20258
PCS_AGD84_AMG zone_48 = 20348
PCS_AGD84_AMG zone_49 = 20349
PCS_AGD84_AMG zone_50 = 20350
PCS_AGD84_AMG zone_51 = 20351
PCS_AGD84_AMG zone_52 = 20352
PCS_AGD84_AMG zone_53 = 20353



PCS_AGD84_AMG zone_54
PCS_AGD84_AMG zone_ 55
PCS_AGD84_AMG zone_56
PCS_AGD84_AMG zone_ 57
PCS_AGD84_AMG zone 58

PCS_Ain_el _
PCS _Ai n_el
PCS _Ai n_el
PCS_Ain_e

_Abd_Bahrain

Abd_UTM zone 37N
~Abd_UTM zone_38N
_Abd_UTM zone_39N

Gid

20354
20355
20356
20357
20358

PCS_Af gooye_UTM zone_ 38N = 20538
PCS_Af gooye UTM zone 39N = 20539

PCS_Li sbon_Portugese _Gid
PCS_Aratu_UTM zone_22S
PCS_Aratu_UTM zone_23S

PCS Aratu_ UTM zone 24S =

PCS_Arc_1950 Lo13
PCS Arc_1950_Lol5
PCS Arc_1950 _Lol7
PCS Arc_1950_Lo19
PCS Arc_1950_Lo21
PCS Arc_1950_Lo23
PCS_Arc_1950_Lo25
PCS _Arc_1950_Lo27
PCS_Arc_1950_Lo029
PCS Arc_1950 _Lo31
PCS Arc_1950_Lo033
PCS_Arc_1950_L035
PCS Bat avi a_NEI EZ =
PCS Bat avi a_UTM zone_48S
PCS_Bat avi a_UTM zone_49S
PCS Bat avi a_UTM zone_50S
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_
ng_Gauss_zone_

PCS Bei j i
PCS Bei j i
PCS Bei | i
PCS Bei | i
PCS Bei j i
PCS Bei j i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i
PCS Bei | i

PCS_Bel ge_Lanbert 50
PCS Bern_1898 Swiss_Od
PCS_Bogot a_UTM zone_17N
PCS_Bogot a_UTM zone_18N

ng_Gauss_zone
ng_Gauss_13N
ng_Gauss_14N
ng_Gauss_15N
ng_Gauss_16N
ng_Gauss_17N
ng_Gauss_18N
ng_Gauss_19N
ng_Gauss_20N
ng_Gauss_21N
ng_Gauss_22N
ng_Gauss_23N

20973
20975
20977
20979
20981
20983
20985
20987
20989
20991
20993
20995
21100

13
14
15
16
17
18
19
20
21
22
23

PCS_Bogot a_Col onbi a_3W =
PCS_Bogot a_Col onmbi a_Bogot a
PCS_Bogot a_Col onbi a_3E =

PCS_Bogot a_Col onmbi a_6E

PCS_Camacupa_UTM 32S =

20822
20823
20824

21148
21149
21150

21473
21474
21475
21476
21477
21478
21479
21480
21481
21482
21483
21500
21790
21817
21818
21891
21893
21894
22032

20437
20438
20439
20499

20700

21413
21414
21415
21416
21417
21418
21419
21420
21421
21422
21423

21892



PCS_Camacupa_UTM 33S =
PCS_C | nchauspe_Argenti
PCS_C | nchauspe_Argenti
PCS_C | nchauspe_Argenti
PCS_C I nchauspe_Argenti
PCS_C I nchauspe_Argenti
PCS_C I nchauspe_Argenti
PCS_C I nchauspe_Argenti

na_1
na_2
na_3
na_4
na_5
na_6
na_7

PCS_Cart hage_UTM zone_32N
PCS_Cart hage_Nord_Tuni si e
PCS_Carthage_Sud_Tunisie =
PCS_Corrego_Al egre_UTM 23S

PCS_Corrego_Al egre_UTM_
PCS Doual a_UTM zone_32N
PCS_Egypt _1907_Red_Bel t
PCS_Egypt _1907_Purpl e_B
PCS_Egypt _1907_Ext _Purp
PCS_ED50 _UTM zone_ 28N
PCS_ED50_UTM zone_ 29N
PCS_ED50_UTM zone_30N
PCS_ED50 _UTM zone_ 31N
PCS_ED50_UTM zone_32N
PCS_ED50_UTM zone_33N
PCS_ED50 _UTM zone_34N
PCS_ED50_UTM zone_35N
PCS_ED50_UTM zone_ 36N
PCS_ED50_UTM zone_37N
PCS_ED50_UTM zone_ 38N
PCS Fahud_UTM zone_ 39N
PCS Fahud_UTM zone_ 40N
PCS_Gar oua_UTM zone_33N
PCS | D74 _UTM zone_46N
PCS | D74 _UTM zone_47N
PCS | D74 _UTM zone_48N
PCS | D74 _UTM zone_49N
PCS | D74_UTM zone_50N
PCS | D74_UTM zone_51N
PCS | D74_UTM zone_52N
PCS | D74_UTM zone_53N
PCS | D74_UTM zone_46S
PCS | D74_UTM zone_47S
PCS | D74_UTM zone_48S
PCS | D74_UTM zone_49S
PCS | D74_UTM zone_50S
PCS | D74_UTM zone_51S
PCS | D74_UTM zone_52S
PCS | D74_UTM zone_53S
PCS | D74_UTM zone_54S
PCS | ndi an_1954_UTM 47N
PCS | ndi an_1954_UTM 48N
PCS | ndi an_1975_UTM 47N
PCS | ndi an_1975_UTM 48N

24S

el t
l e

S I nnn

PCS Jammica_1875 A d_Gid =
PCS JAD69 Jammica Gid =
PCS_Kal i anpur_India_0 =

PCS Kalianpur_India_| =

PCS Kalianpur_India_lla =
PCS Kalianpur_India_llla =
PCS_Kal i anpur _India_l Va =
PCS Kalianpur_India_llb =
PCS Kalianpur_India_lllb =
PCS_Kal i anpur_India_lVb =

22033

22392

23028
23029
23030
23031
23032
23033
23034
23035
23036
23037
23038
23239
23240
23433
23846
23847
23848
23849
23850
23851
23852
23853
23886
23887
23888
23889
23890
23891
23892
23893
23894
23947
23948
24047
24048

24200
24370
24371
24372
24373
24374
24382
24383
24384

24100



PCS_Kertau_Si ngapore_Gid = 24500
PCS _Kertau_UTM zone_47N = 24547
PCS _Kertau_UTM zone_ 48N = 24548
PCS _La_Canoa_UTM zone_20N = 24720



PCS La_Canoa_UTM zone_21

PCS_PSAD56_UTM zone_18N
PCS_PSAD56_UTM zone_19N
PCS_PSAD56_UTM zone_20N
PCS_PSAD56_UTM zone_21N
PCS_PSAD56_UTM zone_17S
PCS_PSAD56_UTM zone_18S
PCS_PSAD56_UTM zone_19S
PCS_PSAD56_UTM zone_20S

i nz

PCS_PSAD56_Per u_west _zone

PCS PSAD56 Peru_centra

PCS_PSAD56_Peru_east _zone

PCS Lei gon_Gnhana_Gid =
PCS Lome_UTM zone_31N =
PCS_Luzon_Phil i ppi nes_|I
PCS_Luzon_Philippines_I1I
PCS_Luzon_Philippines_I1I

= 24721
24818
24819
24820
24821
24877
24878
24879
24880

= 24891
24892

= 24893
25000
25231
25391

= 25392
= 25393

PCS _Luzon_Philippines_ |V = 25394

PCS_Luzon_Phil i ppi nes_V

25395

PCS Makassar NEIEZ = 25700
PCS_Mal ongo_1987_UTM 32S = 25932

PCS Mer chi ch_Nord_Mar oc

PCS Merchich_Sud Maroc =

26191
26192

PCS Merchich_Sahara = 26193
PCS_Massawa_UTM zone_ 37N = 26237

PCS M nna_UTM zone_31N
PCS M nna_UTM zone_32N
PCS_M nna_Ni geri a_West

PCS M nna_Nigeria Md_Be

PCS_M nna_Ni geri a_East

PCS Mhast UTM zone_ 32S
PCS Monte_ Mario Italy_ 1
PCS Monte Mario Italy_ 2
PCS_M por al oko_UTM 32N
PCS_M por al oko_UTM 32S
PCS_NAD27_UTM zone_3N

PCS_NAD27_UTM zone_4N

PCS_NAD27_UTM zone_5N

PCS_NAD27_UTM zone_6N

PCS_NAD27_UTM zone_7N

PCS_NAD27_UTM zone_8N

PCS_NAD27_UTM zone_9N

PCS_NAD27_UTM zone_10N
PCS_NAD27_UTM zone_11N
PCS_NAD27_UTM zone_12N
PCS_NAD27_UTM zone_13N
PCS_NAD27_UTM zone_14N
PCS_NAD27_UTM zone_15N
PCS_NAD27_UTM zone_16N
PCS_NAD27_UTM zone_17N
PCS_NAD27_UTM zone_18N
PCS_NAD27_UTM zone_19N
PCS_NAD27_UTM zone_20N
PCS_NAD27_UTM zone_21N
PCS_NAD27_UTM zone_22N
PCS NAD27_ Al abama_East
PCS NAD27_ Al abama_West
PCS_NAD27_Al aska_zone_1
PCS_NAD27_Al aska_zone_2
PCS_NAD27_Al aska_zone_3
PCS_NAD27_Al aska_zone_4

26331
26332
26391

t = 26392

26393
26432
26591
26592
26632
26692
26703
26704
26705
26706
26707
26708
26709
26710
26711
26712
26713
26714
26715
26716
26717
26718
26719
26720
26721
26722
26729
26730
26731
26732
26733
26734



PCS NAD27_ Al aska_zone_5
PCS NAD27_ Al aska_zone_6
PCS NAD27_Al aska_zone_7
PCS NAD27_ Al aska_zone_8
PCS NAD27_ Al aska_zone_9
PCS NAD27_Al aska_zone_10
PCS NAD27_California_l
PCS NAD27 California_ Il
PCS NAD27 California_lll
PCS NAD27 California IV =
PCS NAD27 California V =
PCS NAD27_Cal i fornia_ VI
PCS NAD27 _California_VII
PCS NAD27_ Ari zona_East
PCS NAD27_Ari zona_Central
PCS NAD27_ Ari zona_West
PCS NAD27_Arkansas_North
PCS NAD27_Ar kansas_Sout h
PCS NAD27_Col orado_North
PCS NAD27_Col orado_Centra
PCS NAD27_Col orado_Sout h
PCS NAD27_Connecti cut
PCS NAD27_Del awar e
PCS NAD27_Fl ori da_East
PCS NAD27_Fl ori da_West
PCS NAD27_Fl ori da_North
PCS NAD27 Hawai i _zone_ 1
PCS NAD27_ Hawai i _zone_ 2
PCS NAD27 Hawaii _zone_ 3
PCS NAD27 Hawai i _zone_ 4
PCS NAD27 Hawai i _zone_ 5
PCS_NAD27_Ceor gi a_East
PCS_NAD27_Geor gi a_West
PCS NAD27 | daho_East
PCS NAD27 | daho_Central
PCS NAD27 | daho_West
PCS NAD27 Il 1inois_ East
PCS NAD27 Il 1inois_ West
PCS_NAD27_I ndi ana_East
PCS_NAD27_BLM 14N feet
PCS_NAD27_I ndi ana_West
PCS_NAD27_BLM 15N f eet
PCS_NAD27_| owa_North
PCS_NAD27_BLM 16N f eet
PCS NAD27 | owa_Sout h
PCS_NAD27_BLM 17N feet
PCS_NAD27_Kansas_North
PCS_NAD27_Kansas_Sout h
PCS_NAD27_Kent ucky_North
PCS_NAD27_Kent ucky_Sout h
PCS_NAD27_Loui si ana_Nort
PCS NAD27_Loui si ana_Sout
PCS_NAD27_Mai ne_East =
PCS_NAD27_Mai ne_West =
PCS_NAD27_Maryl and 2678
PCS NAD27_ Massachusetts
PCS NAD27 Massachusetts |Is

2675

h
h

7

5

26735
26736
26737
26738
26739
26740
26741
26742
26743
26744
26745
26746
26747
26748

26750
26751
26752
26753

26755
26756

26758
26759
26760
26761
26762
26763
26764
26765
26766
26767
26768
26769
26770
26771
26772
26773
26774
26774
26775
26775
26776
26776
26777
26777
26778
26779
26780

26783
26784

26786

PCS_NAD27_M chigan_North = 26788

PCS_NAD27_M chi gan_Centr al
PCS_NAD27_M chi gan_Sout h
PCS NAD27 M nnesota_North
PCS_NAD27_M nnesot a_Cent

26790
26792

26749

26754

26781
26782

26787
26789
26791



PCS NAD27_ M nnesot a_Sout h
PCS_NAD27_M ssi ssi ppi _East
PCS_NAD27_M ssi ssi ppi _West
PCS NAD27_M ssouri _East
PCS _NAD27_ M ssouri _Central
PCS NAD27_M ssouri _West

PCS_NAD M chi gan_M chi gan_East

26796

26798

26793
26794
26795

26797

PCS_NAD M chi gan_M chigan_d d_Centr al

PCS_NAD M chi gan_M chi gan_Weést

PCS_NAD83_UTM zone_3N
PCS_NAD83_UTM zone_4N
PCS_NAD83_UTM zone_5N
PCS_NAD83_UTM zone_6N
PCS_NAD83_UTM zone_7N
PCS_NAD83_UTM zone_8N
PCS_NAD83_UTM zone_9N
PCS_NAD83_UTM zone_ 10N
PCS_NAD83_UTM zone_ 11N
PCS_NAD83_UTM zone_ 12N
PCS_NAD83_UTM zone_13N
PCS_NAD83_UTM zone_14N
PCS_NAD83_UTM zone_15N
PCS_NAD83_UTM zone_16N
PCS_NAD83_UTM zone_17N
PCS_NAD83_UTM zone_18N
PCS_NAD83_UTM zone_19N
PCS_NAD83_UTM zone_20N
PCS_NAD83_UTM zone_21N
PCS_NAD83_UTM zone_ 22N
PCS_NAD83_UTM zone_ 23N
PCS NAD83 Al abama_East
PCS NAD83 Al abama_West
PCS NAD83 Al aska_zone_ 1
PCS NAD83 Al aska_zone_2
PCS_NAD83_Al aska_zone_3
PCS_NAD83_Al aska_zone_4
PCS_NAD83_Al aska_zone_5
PCS_NAD83_Al aska_zone_6
PCS_NAD83_Al aska_zone_7
PCS_NAD83_Al aska_zone_8
PCS_NAD83_Al aska_zone_9
PCS_NAD83_Al aska_zone_10
PCS_NAD83 California_1
PCS_NAD83 California_2
PCS_NAD83_Cal i fornia_3
PCS_NAD83_Cal i fornia_4
PCS_NAD83_California_5
PCS_NAD83_Cal ifornia_6
PCS_NAD83_Ari zona_East
PCS NAD83 Ari zona_Central
PCS NAD83 Ari zona_ West
PCS NAD83_ Ar kansas_North
PCS NAD83_ Ar kansas_Sout h
PCS NAD83_ Col orado_North
PCS NAD83 Col orado_Centra
PCS NAD83_ Col orado_Sout h
PCS NAD83_ Connecti cut
PCS NAD83_ Del awar e
PCS NAD83 Fl ori da_East
PCS NAD83 Fl ori da_West
PCS NAD83 Fl ori da_North
PCS_NAD83_Hawai i _zone_1

26957

26903
26904
26905
26906
26907
26908
26909
26910
26911
26912
26913
26914
26915
26916
26917
26918
26919
26920
26921
26922
26923
26929
26930
26931
26932
26933
26934
26935
26936
26937
26938
26939
26940
26941
26942
26943
26944
26945
26946
26948

26950
26951
26952
26953
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26960
26961

26949

26954
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26803



PCS NAD83 Hawaii _zone 2 = 26962
PCS NAD83 Hawaii _zone 3 = 26963
PCS NAD83 Hawaii _zone 4 = 26964
PCS_NAD83 Hawai i _zone 5 = 26965
PCS_NAD83_Ceorgi a_East = 26966
PCS_NAD83_Ceorgi a_West = 26967
PCS NAD83 | daho_East = 26968
PCS NAD83 | daho_Central = 26969
PCS NAD83 | daho_West = 26970
PCS NAD83 Illinois East = 26971
PCS NAD83 Illinois West = 26972
PCS NAD83 | ndi ana_East = 26973
PCS NAD83 | ndi ana_West = 26974
PCS NAD83 lowa_North = 26975
PCS NAD83 | owa_South = 26976
PCS NAD83 Kansas North = 26977
PCS NAD83 Kansas_South = 26978
PCS_NAD83_Kent ucky North = 26979
PCS_NAD83_Kent ucky_South = 26980
PCS NAD83 Loui siana_North =

PCS NAD83 Loui siana_South =

PCS NAD83 Mai ne_East = 26983
PCS NAD83 Mai ne_West = 26984
PCS_NAD83_Maryl and = 26985

PCS NAD83 Massachusetts = 26986
PCS NAD83 Massachusetts |Is =

PCS_NAD83_M chigan_North = 26988

PCS_NAD83_M chi gan_Central =
PCS_NAD83_M chi gan_South = 26990
PCS NAD83 M nnesota North =

PCS NAD83 M nnesota_Cent = 26992
PCS NAD83 M nnesota_South =
PCS_NAD83_M ssi ssi ppi _East =
PCS_NAD83_M ssi ssi ppi _West =
PCS_NAD83_M ssouri _East = 26996
PCS_NAD83_M ssouri_Central =
PCS NAD83 M ssouri _West = 26998
PCS_Nahrwan_ 1967 UTM 38N = 27038
PCS_Nahrwan_1967_UTM 39N = 27039
PCS_Nahrwan_1967 UTM 40N = 27040
PCS_Napari ma_UTM 20N = 27120
PCS GD49 NZ Map _Gid = 27200
PCS GD49 North_ Island Gid =
PCS GD49 South_Island Gid =
PCS_Datum 73_UTM zone_29N =

PCS ATF Nord de Guerre = 27500
PCS_NTF_France_| = 27581
PCS_NTF_France_Il = 27582

PCS _NTF_France_I1l = 27583

PCS NTF _Nord France = 27591

PCS _NTF_Centre_France = 27592
PCS NTF_Sud_France = 27593

PCS British_National _Gid =
PCS Poi nt _Noi re_UTM_ 328 28232
PCS_GDA94 MGA zone 48 = 28348
PCS_GDA94 MGA zone 49 = 28349
PCS_GDA94 MGA zone 50 = 28350
PCS _GDA94 MGA zone 51 = 28351
PCS_GDA94 MGA zone 52 = 28352
PCS_GDA94 MGA zone 53 = 28353
PCS_GDA94 MGA zone 54 = 28354
PCS_GDA94 MGA zone 55 = 28355

26981
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26991
26993

26994
26995

27291
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27429

27700



PCS_GDA94 MGA zone_ 56
PCS_GDA94 MGA zone_ 57
PCS_GDA94 MGA zone_ 58
PCS Pul kovo_Gauss_zone_4

PCS Pul kovo_Gauss_zone_5

PCS Pul kovo_Gauss_zone_6

PCS _Pul kovo_Gauss_zone_ 7

PCS Pul kovo_Gauss_zone_8

PCS Pul kovo_Gauss_zone_9

PCS _Pul kovo_Gauss_zone_10
PCS Pul kovo_Gauss_zone_11
PCS Pul kovo_Gauss_zone_12
PCS Pul kovo_Gauss_zone_13
PCS Pul kovo_Gauss_zone_14
PCS Pul kovo_Gauss_zone_15
PCS Pul kovo_Gauss_zone_16
PCS Pul kovo_Gauss_zone_ 17
PCS Pul kovo_Gauss_zone_18
PCS Pul kovo_Gauss_zone_19
PCS Pul kovo_Gauss_zone_20
PCS Pul kovo_Gauss_zone_21
PCS Pul kovo_Gauss_zone_ 22
PCS Pul kovo_Gauss_zone_23
PCS Pul kovo_Gauss_zone_24
PCS Pul kovo_Gauss_zone_25
PCS Pul kovo_Gauss_zone_26
PCS Pul kovo_Gauss_zone_ 27
PCS Pul kovo_Gauss_zone_28
PCS Pul kovo_Gauss_zone_29
PCS Pul kovo_Gauss_zone_30
PCS Pul kovo_Gauss_zone_ 31
PCS Pul kovo_Gauss_zone_ 32
PCS Pul kovo_Gauss_4N =
PCS Pul kovo_Gauss_5N

PCS Pul kovo_Gauss_6N

PCS Pul kovo_Gauss_7N

PCS Pul kovo_Gauss_8N

PCS Pul kovo_Gauss_9N

PCS Pul kovo_Gauss_10N
PCS_Pul kovo_Gauss_11N
PCS_Pul kovo_Gauss_12N
PCS_Pul kovo_Gauss_13N
PCS_Pul kovo_Gauss_14N
PCS_Pul kovo_Gauss_15N
PCS_Pul kovo_Gauss_16N
PCS_Pul kovo_Gauss_17N
PCS Pul kovo_Gauss_18N
PCS Pul kovo_Gauss_19N
PCS Pul kovo_Gauss_20N
PCS Pul kovo_Gauss_21N
PCS Pul kovo_Gauss_22N
PCS Pul kovo_Gauss_23N
PCS Pul kovo_Gauss_24N
PCS Pul kovo_Gauss_25N
PCS Pul kovo_Gauss_26N
PCS Pul kovo_Gauss_27N
PCS Pul kovo_Gauss_28N
PCS Pul kovo_Gauss_29N
PCS Pul kovo_Gauss_30N
PCS Pul kovo_Gauss_31N
PCS Pul kovo_Gauss_32N
PCS Qatar_ National Gi
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28404
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28407
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28464
28465
28466
28467
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28471
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28475
28476
28477
28478
28479
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28481
28482
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28484
28485
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28488
28489
28490
28491
28492
28600

28410
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28413
28414
28415
28416
28417
28418
28419
28420
28421
28422
28423
28424
28425
28426
28427
28428
28429
28430
28431
28432



PCS RD Netherlands A d = 28991
PCS RD Net herl ands_New = 28992
PCS_SAD69_UTM zone_18N = 29118
PCS_SAD69_UTM zone_ 19N = 29119
PCS_SAD69_UTM zone_20N = 29120
PCS_SAD69_UTM zone_21N = 29121
PCS_SAD69_UTM zone_22N = 29122
PCS_SAD69_UTM zone_17S = 29177
PCS_SAD69_UTM zone_18S = 29178
PCS_SAD69_UTM zone_19S = 29179
PCS_SAD69 _UTM zone_20S = 29180
PCS_SAD69_UTM zone_21S = 29181
PCS_SAD69 _UTM zone_22S = 29182
PCS_SAD69 UTM zone_23S = 29183
PCS_SAD69 _UTM zone_24S = 29184
PCS_SAD69 _UTM zone_25S = 29185
PCS_Sapper _Hi Il _UTM 20S = 29220
PCS_Sapper_Hi Il _UTM 21S = 29221
PCS _Schwar zeck _UTM 33S = 29333
PCS Sudan_UTM zone_ 35N = 29635
PCS Sudan_UTM zone_ 36N = 29636
PCS Tananari ve_Laborde = 29700
PCS Tananari ve UTM 38S = 29738
PCS Tananari ve UTM 39S = 29739
PCS Ti nbal ai 1948 Borneo = 29800
PCS_Ti nmbal ai _1948_ UTM 49N =
PCS_Ti mbal ai _1948_UTM 50N =

PCS TMB5 Irish_Nat_Grid = 29900
PCS Trinidad 1903 Trinidad =
PCS_TC 1948 UTM zone_ 39N = 30339
PCS TC 1948 UTM zone_ 40N = 30340
PCS_Voirol _N Al geri e_anci en

PCS Voirol _S Al gerie_ancien

PCS Voirol _Unifie_N Algerie

PCS Voirol _Unifie_ S Algerie

PCS Bern_1938 Swi ss_New = 30600
PCS_Nord_Sahara_UTM 29N = 30729
PCS_Nord_Sahara_UTM 30N = 30730
PCS Nord Sahara UTM 31N = 30731
PCS Nord _Sahara UTM 32N = 30732
PCS_Yoff _UTM zone_28N = 31028
PCS_Zanderij_UTM zone_21N =

PCS M3d Austria West = 31291
PCS M3d Austria Central = 31292
PCS M3d Austria East = 31293
PCS_Bel ge_Lanmbert_72 = 31300
PCS _DHDN Germany_zone_1 = 31491
PCS_DHDN_Germany_zone_2 = 31492
PCS_DHDN_Ger many_zone_3 = 31493
PCS_DHDN_Ger many_zone_4 = 31494
PCS_DHDN_Ger many_zone_5 = 31495
PCS_NAD27_Mbntana_North = 32001
PCS NAD27 Montana_Central =

PCS NAD27 Montana_South = 32003
PCS NAD27_ Nebraska North = 32005
PCS NAD27_ Nebraska_ South = 32006
PCS NAD27 Nevada East = 32007
PCS NAD27 Nevada_ Central = 32008
PCS NAD27 Nevada West = 32009
PCS_NAD27_New Hanpshire = 32010
PCS_NAD27_New Jersey = 32011
PCS_NAD27_New_Mexi co_East =

29849
29850

30200

30491
30492
30591
30592

31121

32002

32012



PCS NAD27_ New Mexi co_Cent =

PCS NAD27_ New Mexi co_West =

PCS NAD27_ New _York East = 32015
PCS NAD27_ New York Central =

PCS NAD27_ New York West = 32017
PCS_NAD27_New_York_Long_ls =

PCS NAD27 North_Carolina = 32019
PCS NAD27_ North_Dakota N = 32020
PCS NAD27_ North_Dakota S = 32021
PCS_NAD27_Chi o_North = 32022
PCS_NAD27_Chi o_South = 32023
PCS NAD27_Okl ahoma_North = 32024
PCS NAD27_Okl ahonma_Sout h = 32025
PCS_NAD27_Oregon_North = 32026
PCS_NAD27_Oregon_South = 32027
PCS_NAD27_Pennsyl vani a_N = 32028
PCS_NAD27_Pennsyl vania_S = 32029
PCS NAD27 Rhode_Island = 32030
PCS NAD27_ South_Carolina_ N =

PCS NAD27 South_Carolina_S =

PCS NAD27_ Sout h_Dakota N = 32034
PCS NAD27_ Sout h_Dakota S = 32035
PCS_NAD27_Tennessee = 32036

PCS NAD27 Texas_North = 32037
PCS NAD27 Texas_North _Cen =

PCS NAD27 Texas_Central = 32039
PCS NAD27_ Texas_South_Cen =

PCS NAD27 Texas_South = 32041
PCS_NAD27_Utah_North = 32042
PCS NAD27 U ah Central = 32043
PCS NAD27 Ut ah South = 32044

PCS_NAD27_Ver nont 32045
PCS_NAD27_Virginia_North = 32046
PCS_NAD27_Virginia_South = 32047

PCS_NAD27_WAshi ngton_North =
PCS_NAD27_WAshi ngt on_Sout h =
PCS_NAD27_West _Virginia_N =
PCS_NAD27_West _Virginia_S =
PCS_NAD27_W sconsin_North =
PCS_NAD27_W sconsin_Cen = 32053
PCS_NAD27_W sconsi n_South =
PCS_NAD27_Wom ng_East = 32055
PCS_NAD27_Woning_ E Cen = 32056
PCS_NAD27_Woni ng_W Cen = 32057
PCS_NAD27_Wom ng_West = 32058
PCS NAD27 Puerto Rico = 32059
PCS_NAD27_St _Croix = 32060
PCS_NAD83_Mont ana = 32100

PCS NAD83 Nebraska = 32104

PCS NAD83 Nevada East = 32107
PCS NAD83 Nevada Central = 32108
PCS NAD83 Nevada West = 32109
PCS_NAD83_New Hanmpshire = 32110
PCS_NAD83_New Jersey = 32111
PCS_NAD83_New Mexi co_East =

PCS NAD83 New Mexico_Cent =
PCS_NAD83_New Mexi co_West =
PCS_NAD83_New_Yor k_East = 32115
PCS_NAD83_New_York_Central =
PCS_NAD83_New_Yor k_West = 32117
PCS_NAD83_New _York_Long_ls =

PCS_NAD83_Nort h_Carolina = 32119

32013
32014

32016
32018

32031
32033

32038
32040

32048
32049
32050
32051
32052

32054

32112
32113
32114
32116

32118



PCS NAD83 North_Dakota N = 32120

PCS NAD83 North Dakota S = 32121
PCS_NAD83_Chi o_North = 32122
PCS_NAD83_Chi o_South = 32123

PCS NAD83_ Okl ahoma_North = 32124

PCS NAD83_ Okl ahoma_South = 32125
PCS_NAD83_Oregon_North = 32126
PCS_NAD83_Oregon_South = 32127
PCS_NAD83_Pennsyl vania_N = 32128
PCS_NAD83_Pennsyl vania_S = 32129

PCS NAD83 Rhode I sland = 32130

PCS NAD83_ Sout h_Carolina = 32133

PCS NAD83_ Sout h_Dakota N = 32134

PCS NAD83 Sout h_Dakota S = 32135
PCS_NAD83_Tennessee = 32136

PCS NAD83 Texas_North = 32137

PCS NAD83 Texas_North Cen = 32138
PCS NAD83 Texas_Central = 32139

PCS NAD83 Texas_South_Cen = 32140
PCS NAD83 Texas_South = 32141
PCS_NAD83 Ut ah_North = 32142

PCS NAD83 Ut ah Central = 32143

PCS NAD83 Ut ah South = 32144
PCS_NAD83_ Ver nont = 32145
PCS_NAD83_Virginia_North = 32146
PCS_NAD83_Virginia_South = 32147
PCS_NAD83_WAshi ngton_North = 32148
PCS_NAD83_WAshi ngt on_Sout h = 32149
PCS_NAD83_West _Virginia_ N = 32150
PCS_NAD83_West _Virginia_S = 32151
PCS NAD83 W sconsin_North = 32152
PCS NAD83 W sconsin_Cen = 32153

PCS NAD83 W sconsin_South = 32154
PCS_NAD83_Wom ng_East = 32155
PCS_NAD83_Woning E Cen = 32156
PCS_NAD83_Woni ng_ W Cen = 32157
PCS_NAD83_Wom ng_West = 32158
PCS_NAD83 Puerto _Rico_Virgin_ls =
PCS WGS72_UTM zone_1N = 32201

PCS WGS72_UTM zone_2N = 32202

PCS WGS72 _UTM zone_ 3N = 32203

PCS WGS72_UTM zone_4N = 32204

PCS WGS72_UTM zone_ 5N = 32205

PCS WGS72 _UTM zone_ 6N = 32206

PCS WGS72 _UTM zone_7N = 32207

PCS WGS72_UTM zone_ 8N = 32208

PCS WGS72 _UTM zone_ 9N = 32209

PCS_ WGS72 _UTM zone_ 10N = 32210

PCS WGS72 _UTM zone_ 11N = 32211

PCS_ WGS72 _UTM zone_ 12N = 32212

PCS_ WGS72 _UTM zone_ 13N = 32213

PCS_ WGS72 _UTM zone_ 14N = 32214
PCS_WGS72 _UTM zone_ 15N = 32215

PCS_ WGS72 _UTM zone_ 16N = 32216

PCS WGS72 _UTM zone_ 17N = 32217

PCS_ WGS72 _UTM zone_ 18N = 32218

PCS_ WGS72 _UTM zone_ 19N = 32219
PCS_WGS72 _UTM zone_ 20N = 32220

PCS_ WGS72 _UTM zone_ 21N = 32221

PCS_ WGS72 _UTM zone_ 22N = 32222

PCS_ WGS72 _UTM zone_ 23N = 32223

PCS_ WGS72 _UTM zone_ 24N = 32224



PCS_WGS72_UTM zone_ 25N
PCS_WGS72_UTM zone_ 26N
PCS_ WGS72_UTM zone_ 27N
PCS_WGS72_UTM zone_ 28N
PCS_WGS72_UTM zone_ 29N
PCS_WGS72_UTM zone_30N
PCS_WGS72_UTM zone_ 31N
PCS_WGS72_UTM zone_32N
PCS_WGS72_UTM zone_33N
PCS_WGS72_UTM zone_34N
PCS_WGS72_UTM zone_35N
PCS_WGS72_UTM zone_36N
PCS_WGS72_UTM zone_ 37N
PCS WGS72 _UTM zone_ 38N
PCS WGS72_UTM zone_ 39N
PCS WGS72 _UTM zone_ 40N
PCS WGS72 _UTM zone_ 41N
PCS WGS72_UTM zone_ 42N
PCS WGS72_UTM zone_ 43N
PCS WGS72_UTM zone_44N
PCS WGS72 _UTM zone_ 45N
PCS WGS72 _UTM zone_ 46N
PCS WGS72 _UTM zone_ 47N
PCS WGS72_UTM zone_ 48N
PCS WGS72_UTM zone_ 49N
PCS WGS72_UTM zone_ 50N
PCS WGS72 _UTM zone_ 51N
PCS WGS72_UTM zone_ 52N
PCS WGS72_UTM zone_ 53N
PCS WGS72 _UTM zone_ 54N
PCS WGS72 _UTM zone_ 55N
PCS WGS72 _UTM zone_ 56N
PCS WGS72 _UTM zone 57N
PCS WGS72 _UTM zone_ 58N
PCS WGS72 _UTM zone_ 59N
PCS_WGS72_UTM zone_60N
PCS WGS72_UTM zone_1S

PCS WGS72_UTM zone_2S

PCS WGS72_UTM zone_3S

PCS WGS72_UTM zone_4S

PCS WGS72_UTM zone_5S

PCS WGS72_UTM zone_6S

PCS WGS72_UTM zone_7S

PCS WGS72 _UTM zone_8S

PCS WGS72 _UTM zone_9S

PCS_WGS72_UTM zone_10S
PCS_WGS72_UTM zone_11S
PCS_WGS72_UTM zone_12S
PCS_ WGS72_UTM zone_13S
PCS_WGS72_UTM zone_14S
PCS_WGS72_UTM zone_15S
PCS_ WGS72_UTM zone_16S
PCS_WGS72_UTM zone_17S
PCS_ WGS72_UTM zone_18S
PCS_ WGS72_UTM zone_19S
PCS_WGS72_UTM zone_20S
PCS_WGS72_UTM zone_21S
PCS_WGS72_UTM zone_22S
PCS_WGS72 _UTM zone_23S
PCS_WGS72_UTM zone_24S
PCS_WGS72_UTM zone_25S
PCS_WGS72_UTM zone_26S
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PCS_WGS72_UTM zone_27S
PCS_WGS72_UTM zone_28S
PCS_WGS72_UTM zone_29S
PCS_WGS72_UTM zone_30S
PCS_WGS72_UTM zone_31S
PCS_WGS72_UTM zone_32S
PCS_WGS72_UTM zone_33S
PCS_WGS72_UTM zone_34S
PCS_WGS72_UTM zone_35S
PCS_WGS72_UTM zone_36S
PCS_WGS72_UTM zone_37S
PCS_WGS72_UTM zone_38S
PCS_WGS72_UTM zone_39S
PCS_WGS72_UTM zone_40S
PCS_ WGS72_UTM zone_41S
PCS_ WGS72_UTM zone_42S
PCS WGS72_UTM zone_43S
PCS_ WGS72_UTM zone_44S
PCS_WGS72_UTM zone_45S
PCS_WGS72_UTM zone_46S
PCS_ WGS72_UTM zone_47S
PCS_WGS72_UTM zone_48S
PCS_ WGS72_UTM zone_49S
PCS_WGS72_UTM zone_50S
PCS_WGS72_UTM zone_51S
PCS_ WGS72_UTM zone_52S
PCS_WGS72_UTM zone_53S
PCS_WGS72_UTM zone_54S
PCS_WGS72_UTM zone_55S
PCS_WGS72_UTM zone_56S
PCS_WGS72_UTM zone_57S
PCS_WGS72_UTM zone_ 58S
PCS WGS72_UTM zone_59S
PCS_WGS72_UTM zone_60S
PCS_WGS72BE_UTM zone_ 1N
PCS_WGS72BE_UTM zone_ 2N
PCS_WGS72BE_UTM zone_3N
PCS_WGS72BE_UTM zone_4N
PCS_WGS72BE_UTM zone_5N
PCS_WGS72BE_UTM zone_6N
PCS_WGS72BE_UTM zone_7N
PCS_WGS72BE_UTM zone_8N
PCS_WGS72BE_UTM zone_9N

PCS_WGS72BE_UTM zone_10N
PCS_WGS72BE_UTM zone_11N
PCS_WGS72BE_UTM zone_12N
PCS_WGS72BE_UTM zone_13N
PCS_WGS72BE_UTM zone_14N
PCS_WGS72BE_UTM zone_15N
PCS_WGS72BE_UTM zone_16N
PCS_WGS72BE_UTM zone_17N
PCS_WGS72BE_UTM zone_18N
PCS_WGS72BE_UTM zone_19N
PCS_WGS72BE_UTM zone_20N
PCS_WGS72BE_UTM zone_21N
PCS_WGS72BE_UTM zone_22N
PCS_WGS72BE_UTM zone_23N
PCS_WGS72BE_UTM zone_24N
PCS_WGS72BE_UTM zone_25N
PCS_WGS72BE_UTM zone_26N
PCS_WGS72BE_UTM zone_27N
PCS_WGS72BE_UTM zone_28N
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PCS_WGS72BE_UTM zone_ 29N
PCS_WGS72BE_UTM zone_30N
PCS_WGS72BE_UTM zone_ 31N
PCS_WGS72BE_UTM zone_32N
PCS_WGS72BE_UTM zone_33N
PCS_WGS72BE_UTM zone_34N
PCS_WGS72BE_UTM zone_35N
PCS_WGS72BE_UTM zone_36N
PCS_WGS72BE_UTM zone_37N
PCS_WGS72BE_UTM zone_38N
PCS_WGS72BE_UTM zone_39N
PCS_WGS72BE_UTM zone_40N
PCS_WGS72BE_UTM zone_41N
PCS_WGS72BE_UTM zone_42N
PCS_WGS72BE_UTM zone_ 43N
PCS_WGS72BE_UTM zone_44N
PCS_WGS72BE_UTM zone_ 45N
PCS_WGS72BE_UTM zone_ 46N
PCS_WGS72BE_UTM zone_47N
PCS_WGS72BE_UTM zone_ 48N
PCS_WGS72BE_UTM zone_ 49N
PCS_WGS72BE_UTM zone_ 50N
PCS_WGS72BE_UTM zone_ 51N
PCS_WGS72BE_UTM zone_ 52N
PCS_WGS72BE_UTM zone_ 53N
PCS_WGS72BE_UTM zone_ 54N
PCS_WGS72BE_UTM zone_ 55N
PCS_WGS72BE_UTM zone_ 56N
PCS_WGS72BE_UTM zone_ 57N
PCS_WGS72BE_UTM zone_ 58N
PCS_WGS72BE_UTM zone_ 59N
PCS_WGS72BE_UTM zone_ 60N
PCS_WGS72BE_UTM zone_ 1S

PCS_WGS72BE_UTM zone_2S

PCS_WGS72BE_UTM zone_3S

PCS_WGS72BE_UTM zone_4S

PCS_WGS72BE_UTM zone_5S

PCS_WGS72BE_UTM zone_6S

PCS_WGS72BE_UTM zone_7S

PCS_WGS72BE_UTM zone_8S

PCS_WGS72BE_UTM zone_9S

PCS_WGS72BE_UTM zone_10S
PCS_WGS72BE_UTM zone_11S
PCS_WGS72BE_UTM zone_12S
PCS_WGS72BE_UTM zone_13S
PCS_WGS72BE_UTM zone_14S
PCS_WGS72BE_UTM zone_15S
PCS_WGS72BE_UTM zone_16S
PCS_WGS72BE_UTM zone_17S
PCS_WGS72BE_UTM zone_18S
PCS_WGS72BE_UTM zone_19S
PCS_WGS72BE_UTM zone_20S
PCS_WGS72BE_UTM zone_21S
PCS_WGS72BE_UTM zone_22S
PCS_WGS72BE_UTM zone_23S
PCS_WGS72BE_UTM zone_24S
PCS_WGS72BE_UTM zone_25S
PCS_WGS72BE_UTM zone_26S
PCS_WGS72BE_UTM zone_27S
PCS_WGS72BE_UTM zone_28S
PCS_WGS72BE_UTM zone_29S
PCS_WGS72BE_UTM zone_30S

32429
32430
32431
32432
32433
32434
32435
32436
32437
32438
32439
32440
32441
32442
32443
32444
32445
32446
32447
32448
32449
32450
32451
32452
32453
32454
32455
32456
32457
32458
32459
32460
32501
32502
32503
32504
32505
32506
32507
32508
32509
32510
32511
32512
32513
32514
32515
32516
32517
32518
32519
32520
32521
32522
32523
32524
32525
32526
32527
32528
32529
32530



PCS_WGS72BE_UTM zone_31S
PCS_WGS72BE_UTM zone_32S
PCS_WGS72BE_UTM zone_33S
PCS_WGS72BE_UTM zone_34S
PCS_WGS72BE_UTM zone_35S
PCS_WGS72BE_UTM zone_36S
PCS_WGS72BE_UTM zone_37S
PCS_WGS72BE_UTM zone_38S
PCS_WGS72BE_UTM zone_39S
PCS_WGS72BE_UTM zone_40S
PCS_WGS72BE_UTM zone_41S
PCS_WGS72BE_UTM zone_42S
PCS_WGS72BE_UTM zone_43S
PCS_WGS72BE_UTM zone_44S
PCS_WGS72BE_UTM zone_45S
PCS_WGS72BE_UTM zone_46S
PCS_WGS72BE_UTM zone_47S
PCS_WGS72BE_UTM zone_48S
PCS_WGS72BE_UTM zone_49S
PCS_WGS72BE_UTM zone_50S
PCS_WGS72BE_UTM zone_51S
PCS_WGS72BE_UTM zone_52S
PCS_WGS72BE_UTM zone_53S
PCS_WGS72BE_UTM zone_54S
PCS_WGS72BE_UTM zone_55S
PCS_WGS72BE_UTM zone_56S
PCS_WGS72BE_UTM zone_57S
PCS_WGS72BE_UTM zone_ 58S
PCS_WGS72BE_UTM zone_59S
PCS_WGS72BE_UTM zone_60S
PCS WGS84 UTM zone_ 1N

PCS WGS84 UTM zone_ 2N

PCS WGS84 UTM zone_ 3N

PCS WGS84 UTM zone_ 4N

PCS _WGS84 _UTM zone_5N

PCS_WGS84 _UTM zone_6N

PCS _WGS84 _UTM zone_7N

PCS _WGS84 _UTM zone_8N

PCS _WGS84 _UTM zone_9N

PCS_WGS84 UTM zone_10N
PCS_WGS84 UTM zone_11N
PCS _WGS84 UTM zone_12N
PCS WGS84 UTM zone_ 13N
PCS WGS84 UTM zone_ 14N
PCS WGS84 UTM zone_ 15N
PCS WGS84 UTM zone_ 16N
PCS_WGS84 UTM zone_17N
PCS WGS84 UTM zone_ 18N
PCS WGS84 UTM zone_ 19N
PCS WGS84 UTM zone_ 20N
PCS_WGS84 UTM zone_21N
PCS_WGS84 UTM zone_22N
PCS WGS84 UTM zone_ 23N
PCS WGS84 UTM zone_ 24N
PCS WGS84 UTM zone_ 25N
PCS WGS84 UTM zone_ 26N
PCS_WGS84 UTM zone_27N
PCS WGS84 UTM zone_ 28N
PCS WGS84 UTM zone_ 29N
PCS WGS84 UTM zone_ 30N
PCS WGS84 UTM zone_ 31N
PCS WGS84 UTM zone_ 32N

32531
32532
32533
32534
32535
32536
32537
32538
32539
32540
32541
32542
32543
32544
32545
32546
32547
32548
32549
32550
32551
32552
32553
32554
32555
32556
32557
32558
32559
32560
32601
32602
32603
32604
32605
32606
32607
32608
32609
32610
32611
32612
32613
32614
32615
32616
32617
32618
32619
32620
32621
32622
32623
32624
32625
32626
32627
32628
32629
32630
32631
32632



PCS_WGS84 UTM zone_ 33N
PCS_WGS84 UTM zone_ 34N
PCS_WGS84 UTM zone_ 35N
PCS_WGS84 UTM zone_ 36N
PCS_WGS84 UTM zone_ 37N
PCS_WGS84 UTM zone_ 38N
PCS_WGS84 UTM zone_ 39N
PCS_WGS84 UTM zone_ 40N
PCS_WGS84 UTM zone_ 41N
PCS_WGS84 UTM zone_ 42N
PCS_WGS84 UTM zone_ 43N
PCS_WGS84 UTM zone_44N
PCS_WGS84 UTM zone_ 45N
PCS_WGS84 UTM zone_ 46N
PCS WGS84 UTM zone_ 47N
PCS _WGS84 UTM zone_ 48N
PCS_WGS84 UTM zone_ 49N
PCS _WGS84 UTM zone_ 50N
PCS WGS84 UTM zone 51N
PCS _WGS84 UTM zone_ 52N
PCS _WGS84 UTM zone_ 53N
PCS _WGS84 UTM zone_ 54N
PCS_WGS84 UTM zone_ 55N
PCS _WGS84 UTM zone_ 56N
PCS WGS84 UTM zone 57N
PCS _WGS84 UTM zone_ 58N
PCS _WGS84 UTM zone_ 59N
PCS WGS84 UTM zone_ 60N
PCS_WGS84 UTM zone_ 1S

PCS_WGS84 UTM zone_2S

PCS_WGS84 UTM zone_3S

PCS_WGS84 UTM zone_4S

PCS_WGS84 UTM zone_ 5S

PCS WGS84 _UTM zone_6S

PCS WGS84 _UTM zone_7S

PCS WGS84 _UTM zone_8S

PCS WGS84 _UTM zone_9S

PCS_WGS84 UTM zone_10S
PCS_WGS84 UTM zone_11S
PCS_WGS84 UTM zone_12S
PCS_WGS84 UTM zone_13S
PCS_WGS84 UTM zone_14S
PCS_WGS84 UTM zone_ 15S
PCS_WGS84 UTM zone_16S
PCS_WGS84 UTM zone_ 17S
PCS_WGS84 UTM zone_18S
PCS_WGS84 UTM zone_19S
PCS_WGS84 UTM zone_20S
PCS_WGS84 UTM zone_21S
PCS_WGS84 UTM zone_22S
PCS_WGS84 UTM zone_ 23S
PCS_WGS84 UTM zone_24S
PCS_WGS84 UTM zone_25S
PCS_WGS84 UTM zone_ 26S
PCS_WGS84 UTM zone_27S
PCS_WGS84 UTM zone_28S
PCS_WGS84 UTM zone_ 29S

32633
32634
32635
32636
32637
32638
32639
32640
32641
32642
32643
32644
32645
32646
32647
32648
32649
32650
32651
32652
32653
32654
32655
32656
32657
32658
32659
32660
32701
32702
32703
32704
32705
32706
32707
32708
32709
32710
32711
32712
32713
32714
32715
32716
32717
32718
32719
32720
32721
32722
32723
32724
32725
32726
32727
32728
32729



PCS_WGS84 _UTM zone_30S = 32730
PCS_WGS84 UTM zone_31S = 32731
PCS_WGS84 _UTM zone_32S = 32732
PCS_WGS84 UTM zone_33S = 32733
PCS_WGS84 UTM zone_34S = 32734
PCS_WGS84 UTM zone_35S = 32735
PCS_WGS84 UTM zone_36S = 32736
PCS_WGS84 UTM zone_37S = 32737
PCS_WGS84 UTM zone_38S = 32738
PCS_WGS84 UTM zone_39S = 32739
PCS_WGS84 UTM zone_40S = 32740
PCS_WGS84 UTM zone_41S = 32741
PCS_WGS84 UTM zone_42S = 32742
PCS_WGS84 UTM zone_ 43S = 32743
PCS_WGS84 UTM zone_44S = 32744
PCS_WGS84 UTM zone_45S = 32745
PCS_WGS84 UTM zone_46S = 32746
PCS_WGS84 UTM zone_47S = 32747
PCS_WGS84 UTM zone_48S = 32748
PCS_WGS84 UTM zone_49S = 32749
PCS_WGS84 UTM zone_50S = 32750
PCS_WGS84 UTM zone_51S = 32751
PCS_WGS84 UTM zone_52S = 32752
PCS_WGS84 UTM zone_53S = 32753
PCS_WGS84 UTM zone_54S = 32754
PCS_WGS84 UTM zone_ 55S = 32755
PCS_WGS84 UTM zone_ 56S = 32756
PCS_WGS84 UTM zone_ 57S = 32757
PCS_WGS84 UTM zone_ 58S = 32758
PCS_WGS84 UTM zone_59S = 32759
PCS_WGS84 UTM zone_60S = 32760
IS +

6.3.3.2 Projection Codes

Note: Projections do not include GCS/datum definitions. If possible, use
the PCS code for standard projected coordi nate systems, and use this
code only if nonstandard datuns are required.

Ranges:

0 = undefi ned

1, 9999] = (Obsolete EPSG POSC Projection codes
[ 10000, 19999] = EPSAH POSC Proj ection codes
32767 = user-defined

[ 32768, 65535] Private User | nplenentations

Speci al Ranges:

US State Pl ane Fornmt: 1sszz
where ss is USC&GS State code
zz is USC&GS zone code for NAD27 zones
zz i s (USC&GS zone code + 30) for NAD83 zones

Larger zoned systens (16000-17999)

UTM (North) Format: 160zz

UTM (Sout h) Format: 161zz

zoned Uni versal Gauss-Kruger Format: 162zz

Uni versal Gauss- Kruger (unzoned) Format: 163zz
Australian Map Gid Format: 174zz

Sout hern African STM Format: 175zz



Smal | er zoned systens: Format: 18ssz
where ss is sequential system nunber
Z is zone code

Si ngl e zone projections For mat : 199ss
where ss is sequential system nunber
Val ues:

Proj Al abama_CS27_East = 10101

Proj Al abama_CS27_West = 10102

Proj Al abanma_CS83_East = 10131

Proj Al abama_CS83_West = 10132

Proj _Arizona_Coordi nate_System east = 10201
Proj _Arizona_Coordinate_System Central = 10202
Proj _Arizona_Coordi nat e_System west = 10203
Proj Arizona_CS83 east = 10231

Proj _Arizona_CS83 Central = 10232

Proj Arizona_CS83 west = 10233

Proj _Arkansas_CS27_North = 10301

Proj _Arkansas_CS27_South = 10302

Proj _Arkansas_CS83 North = 10331

Proj _Arkansas_CS83_South = 10332

Proj _California CS27_1 = 10401

Proj _California_CS27_11 = 10402

Proj _California_CS27_111 = 10403

Proj _California_CS27_1V = 10404

Proj _California CS27_V = 10405
Proj _California_CS27_VI = 10406
Proj _California_CS27_VII = 10407
Proj _California _CS83_ 1 = 10431
Proj _California _CS83 2 = 10432
Proj _California_CS83_3 = 10433
Proj _California_CS83 4 = 10434
Proj _California _CS83 5 = 10435
Proj _California _CS83 6 = 10436

Proj _Col orado_CS27_North = 10501
Proj _Col orado_CS27_Central = 10502
Proj _Col orado_CS27_South = 10503
Proj _Col orado_CS83_North = 10531

Proj _Col orado_CS83_Central = 10532
Proj _Col orado_CS83_South = 10533
Proj _Connecticut _CS27 = 10600
Proj _Connecticut _CS83 = 10630

Proj _Del aware_CS27 = 10700
Proj _Del aware_CS83 = 10730
Proj _Fl orida_CS27_East 10901
Proj _Florida_CS27_West 10902
Proj _Florida CS27 _North = 10903

Proj Florida_CS83 East = 10931
Proj Florida_CS83_ Wst = 10932
Proj _Florida _CS83 North = 10933
Proj _Georgia CS27_East = 11001
Proj _Georgia CS27_West = 11002
Proj Georgia CS83_East = 11031
Proj Georgia_ CS83_West = 11032
Proj | daho_CS27_East = 11101
Proj I daho_CS27_Central = 11102
Proj | daho_CS27_West = 11103
Proj | daho_CS83_East = 11131
Proj I daho_CS83 Central = 11132

Proj | daho_CS83_West = 11133



Proj _Illinois_CS27_ East = 11201
Proj _Illinois_CS27_West = 11202
Proj _Illinois_CS83 East = 11231
Proj _Illinois_CS83 West = 11232
Proj _Indi ana_CS27_East = 11301
Proj _Indi ana_CS27_West = 11302
Proj _I ndi ana_CS83_East = 11331
Proj _I ndi ana_CS83_West = 11332
Proj _lowa_CS27 North = 11401
Proj _lowa_CS27_South = 11402
Proj _lowa_CS83 North = 11431
Proj | owa_CS83_South = 11432
Proj _Kansas_CS27_North = 11501
Proj Kansas_CS27_South = 11502
Proj Kansas_CS83 North = 11531
Proj Kansas_CS83 South = 11532
Proj _Kentucky CS27 North = 11601
Proj _Kentucky CS27_South = 11602
Proj _Kentucky CS83 North = 11631
Proj _Kentucky CS83_South = 11632
Proj _Loui siana_CS27_North = 11701
Proj _Loui siana_CS27_South = 11702
Proj _Loui siana_CS83 North = 11731
Proj _Loui siana_CS83_South = 11732
Proj _Mai ne_CS27_East = 11801
Proj _Mai ne_CS27_West = 11802
Proj _Mai ne_CS83_East = 11831
Proj _Mai ne_CS83_West = 11832

Proj _Maryland_CS27 = 11900
Proj _Maryland_CS83 = 11930

Proj _Massachusetts_CS27_Mainl and = 12001
Proj _Massachusetts_CS27_Island = 12002
Proj _Massachusetts_CS83_Minl and = 12031
Proj _Massachusetts_CS83_Island = 12032
Proj _M chigan_State_ Pl ane_East = 12101
Proj _Mchigan_State Plane_ A d Central = 12102
Proj _M chigan_State_ Pl ane_West = 12103
Proj _M chigan_CS27 _North = 12111

Proj _M chigan_CS27_Central = 12112

Proj _M chigan_CS27_South = 12113

Proj _M chigan_CS83_North = 12141

Proj _M chigan_CS83_Central = 12142

Proj _M chigan_CS83_South = 12143

Proj _M nnesota_CS27_North = 12201

Proj _M nnesota_CS27_Central = 12202

Proj _M nnesota_CS27_South = 12203

Proj _M nnesota_CS83 North = 12231

Proj _M nnesota_CS83 Central = 12232

Proj _M nnesota_CS83_South = 12233

Proj _M ssi ssi ppi _CS27_East = 12301

Proj _M ssi ssi ppi _CS27_West = 12302

Proj _M ssi ssi ppi _CS83 East = 12331

Proj _M ssissi ppi _CS83 West = 12332

Proj _M ssouri _CS27_East = 12401

Proj _M ssouri _CS27_Central = 12402

Proj _M ssouri _CS27_West = 12403

Proj _M ssouri _CS83_East = 12431

Proj _M ssouri _CS83_Central = 12432

Proj _M ssouri _CS83 West = 12433

Proj _Mntana_CS27_North = 12501

Proj _Montana_CS27_Central = 12502

Proj _Mntana_CS27_South = 12503



Proj _Mont ana_CS83 = 12530
Proj _Nebraska_CS27_North = 12601
Proj _Nebraska_CS27_South = 12602
Proj _Nebraska_CS83 = 12630

Proj _Nevada_CS27_East = 12701

Proj _Nevada_CS27_Central = 12702

Proj _Nevada_CS27_West = 12703

Proj _Nevada_CS83_ East = 12731

Proj _Nevada_CS83 Central = 12732

Proj _Nevada_CS83_West = 12733

Proj _New Hampshire_CS27 = 12800

Proj _New Hanmpshire_CS83 = 12830

Proj _New Jersey_ CS27 = 12900

Proj _New Jersey_ CS83 = 12930

Proj _New Mexi co_CS27_East = 13001
Proj _New Mexi co_CS27_Central = 13002
Proj _New Mexi co_CS27_West = 13003
Proj _New Mexi co_CS83_East = 13031
Proj _New Mexi co_CS83 Central = 13032
Proj _New Mexi co_CS83_West = 13033
Proj _New York CS27 East = 13101

Proj _New York CS27_Central = 13102
Proj _New York CS27 West = 13103

Proj _New York CS27 Long_lsland = 13104
Proj _New York CS83 East = 13131

Proj _New York CS83 Central = 13132
Proj _New York CS83 West = 13133

Proj _New York CS83 Long_lsland = 13134

Proj _North_Carolina_CS27 = 13200
Proj _North_Carolina_CS83 = 13230

Proj _North_Dakota CS27_North = 13301
Proj _North_Dakota_ CS27_South = 13302
Proj _North_Dakota CS83 North = 13331
Proj _North_Dakota_ CS83_South = 13332
Proj _GChio_CS27 _North = 13401

Proj _GChi o_CS27_South = 13402

Proj _GChio_CS83 North = 13431

Proj _GChi o_CS83_South = 13432

Proj Gkl ahoma_CS27_North = 13501

Proj Gkl ahoma_CS27_South = 13502

Proj Gkl ahoma_CS83_North = 13531

Proj Gkl ahoma_CS83_South = 13532

Proj _Oregon_CS27 North = 13601

Proj _Oregon_CS27_South = 13602

Proj _Oregon_CS83 North = 13631

Proj _Oregon_CS83 South = 13632

Proj _Pennsyl vani a_CS27_North = 13701
Proj _Pennsyl vani a_CS27_South = 13702
Proj _Pennsyl vania_CS83_North = 13731
Proj _Pennsyl vani a_CS83_South = 13732
Proj _Rhode_I sl and_CS27 = 13800

Proj _Rhode_I sl and_CS83 = 13830

Proj _Sout h_Carolina_CS27_North = 13901
Proj _Sout h_Carolina_CS27_South = 13902

Proj _Sout h_Carolina_CS83 = 13930

Proj _Sout h_Dakota_CS27_North = 14001
Proj _Sout h_Dakota_CS27_South = 14002
Proj _Sout h_Dakota_ CS83_North = 14031
Proj _Sout h_Dakota_CS83_South = 14032

Proj _Tennessee_CS27 = 14100
Proj _Tennessee_CS83 = 14130
Proj _Texas_CS27_North = 14201



Proj _Texas_CS27_North_Central =
Proj _Texas_CS27_Central =
Proj _Texas_CS27_South_Central =

Proj _Texas_CS27_Sout h
Proj _Texas_CS83_North

14203

14205
14231

Proj _Texas_CS83_North_Central =
Proj _Texas_CS83 Central =
Proj _Texas_CS83_South_Central =

Proj _Texas_CS83_Sout h
Proj _Utah_CS27_North
Proj _Utah_CS27_Centra
Proj _Utah_CS27_Sout h
Proj _Utah_CS83 North
Proj _Utah CS83 Centra
Proj _Utah_CS83 South
Proj _Vernont CS27 =
Proj _Vernont CS83 =

Proj _Virginia_CS27_North
Proj _Virginia_CS27_South
Proj _Virginia_CS83 North
Proj _Virginia_CS83_ South

14400
14430

Proj _Washi ngt on_CS27_North
Proj _Washi ngt on_CS27_Sout h
Proj _Washi ngt on_CS83_North
Proj _Washi ngt on_CS83_Sout h

Proj _West _Virginia_CS27_North
Proj _West _Virginia_CS27_Sout h
Proj _West _Virginia_CS83 North
Proj _West _Virginia_CS83_South

Proj _W sconsi n_CS27_North =
Proj W sconsi n_CS27_Centr al

Proj W sconsi n_CS27_Sout h
Proj _W sconsi n_CS83 North
Proj _W sconsin_CS83 Centra
Proj W sconsi n_CS83_Sout h

Proj _Wom ng_CS27_East

14233

14235
14301
14302
14303
14331
14332
14333

14901

Proj _Woni ng_CS27_East_Central =
Proj _Woni ng_CS27_West _Central =

Proj _Wom ng_CS27_West
Proj _Woni ng_CS83_East

14904
14931

Proj _Woni ng_CS83 East_Central =
Proj _Woni ng_CS83 West _Central =

Proj _Woni ng_CS83_ West
Proj Al aska_CS27_1
Proj Al aska_CS27_2
Proj Al aska_CS27_3
Proj Al aska_CS27_4
Proj Al aska_CS27_5
Proj Al aska_CS27_6
Proj Al aska_CS27_7
Proj Al aska_CS27_8
Proj Al aska_CS27_9
Proj Al aska_CS27_10
Proj Al aska_CS83_1
Proj Al aska_CS83_2
Proj Al aska_CS83_3
Proj Al aska_CS83_4
Proj _Al aska_CS83_5
Proj Al aska_CS83_6
Proj Al aska_CS83_7
Proj Al aska_CS83_8
Proj Al aska_CS83_9

15001
15002
15003
15004
15005
15006
15007
15008
15009
15010
15031
15032
15033
15034
15035
15036
15037
15038
15039

14934

14202
14204

14232
14234

14601
14602
14631
14632
14701
14702
14731
14732
14801
14802
14803
14831
14832
14833

14902
14903

14932
14933



Proj Al aska_CS83_10 = 15040
Proj _Hawaii _CS27_1 = 15101

Proj _Hawaii _CS27_2 = 15102

Proj _Hawaii CS27_3 = 15103

Proj _Hawaii CS27_4 = 15104

Proj _Hawaii _CS27_5 = 15105

Proj _Hawaii _CS83 1 = 15131

Proj _Hawaii _CS83 2 = 15132

Proj _Hawaii_ CS83 3 = 15133

Proj _Hawaii CS83 4 = 15134

Proj _Hawaii _CS83 5 = 15135

Proj _Puerto_Rico_CS27 = 15201
Proj St _Croix = 15202

Proj _Puerto_ Rico Virgin_ls

Proj BLM 14N feet = 15914
Proj BLM 15N feet = 15915
Proj _BLM 16N feet = 15916
Proj BLM 17N feet = 15917
Proj _Map_Grid_of Australia_48 =
Proj _Map_Grid_of Australia_49 =
Proj _Map_Grid_of Australia_50 =
Proj _Map_Grid_of Australia_51 =
Proj _Map_Grid_of Australia_52 =
Proj _Map_Grid_of Australia_53 =
Proj _Map_Grid_of Australia_54 =
Proj _Map_Grid_of Australia_55 =
Proj _Map_Grid_of Australia_56 =
Proj _Map_Grid_of Australia_57 =
Proj _Map_Grid_of Australia_58 =
Proj Australian_Map Gid 48 =
Proj Australian_Map Gid 49 =
Proj Australian_Map _Gid 50 =
Proj Australian_Map Gid 51 =
Proj Australian_Map Gid 52 =
Proj Australian_Map _Gid 53 =
Proj Australian_Map Gid 54 =
Proj Australian_Map _Gid 55 =
Proj Australian_Map Gid 56 =
Proj Australian_Map Gid 57 =
Proj Australian_Map _Gid 58 =
Proj _Argentina_1 = 18031

Proj _Argentina_2 = 18032

Proj _Argentina_3 = 18033

Proj _Argentina_4 = 18034

Proj _Argentina_5 = 18035

Proj _Argentina_6 = 18036

Proj _Argentina_7 = 18037

Proj _Col onbi a_3W = 18051
Proj _Col onbi a_Bogota = 18052
Proj _Col onbi a_3E = 18053

Proj _Col onbi a_6E = 18054

Proj Egypt _Red Belt = 18072
Proj Egypt_Purple_ Belt = 18073
Proj _Extended_ Purple Belt =

Proj _New Zeal and_North_Island_Nat_Grid
Proj _New Zeal and_South_Island_Nat_Grid
Proj _Bahrain _Gid =

19900

15230

17348
17349
17350
17351
17352
17353
17354
17355
17356
17357
17358
17448
17449
17450
17451
17452
17453
17454
17455
17456
17457
17458

18074

Proj _Net herl ands_E_| ndi es_Equat ori al

Proj RSO Borneo =

19912

18141
18142

19905



6. 3. 3.3 Coordinate Transformati on Codes
Ranges:

0 = undefi ned
[ 1, 16383]
[ 16384, 32766]
32767

[ 32768, 65535]

GeoTl FF Coordi nate Transformati on codes
Reserved by GeoTl FF

user - def i ned

Private User |nplenentations

Val ues:

ansverseMercator = 1
ansvMercator_Modi fied Al aska = 2
CT_oliqueMercator = 3
CT_nliqueMercator_Laborde = 4
CT_nl i queMer cat or _Rosennund
CT_nl i queMer cat or _Spheri ca
CT_Mercator = 7
CT_Lanbert Conf Conic = 8
CT_Lanbert Conf Coni ¢c_Hel nert = 9
CT_Lanbert Azi mEqual Area = 10

CT_Al bersEqual Area = 11

CT_Azi mut hal Equi di stant = 12
CT_Equi di stant Conic = 13
CT_Stereographic = 14
CT_Pol ar St ereographic = 15
CT_noliqueStereographic = 16
CT_Equirectangular = 17
CT_Cassi ni Sol dner = 18

CT_Gnhomonic = 19
CT_MllerCylindrical = 20
CT_Orthographic = 21

CT_Pol yconic = 22

CT_Robi nson = 23

CT_Si nusoidal = 24

CT_VanDerGinten = 25

CT_NewZeal andMapGid = 26

CT_Sout hOri ent edGaussConformal = 27

_Tr
Tr

Al i ases:

CT_Al askaConformal = CT_TransvMercator_Modifi ed_Al aska
CT_TransvEqui di stCylindrical = CT_Cassini Sol dner
CT_nliqueMercator_Hotine = CT_Onl i queMer cat or

CT_Swi ssol i queCylindrical = CT_nl i queMer cat or _Rosenmund
CT_GaussBoaga = CT_TransverselMercat or

CT_GaussKruger = CT_Transver seMer cat or

6.3.4.1 Vertical CS Type Codes

Ranges:
0 undefi ned

Reser ved

EPSG El | i psoid Vertical CS Codes

EPSG Ot honetric Vertical CS Codes

Reserved EPSG
Reser ved

1,  4999]
5000,  5099]
5100,  5199]
5200,  5999]
6000, 32766]

—ree



32767 = user-defined
[32768, 65535] = Private User |Inplementations
Val ues:

VertCS_Airy _1830_ellipsoid =

5001

VertCS_Airy Modified 1849 ellipsoid = 5002
Vert CS_ANS el lipsoid = 5003

Vert CS_Bessel 1841 ellipsoid = 5004

Vert CS_Bessel _Moddified_ellipsoid = 5005

Vert CS_Bessel _Nam bia_ellipsoid = 5006

Vert CS_Cl arke_1858 el lipsoid = 5007

Vert CS_Cl arke_1866_el li psoid = 5008

Vert CS_Cl arke_1880 Benoit _ellipsoid = 5010
VertCS_Cl arke_ 1880 I GN el lipsoid = 5011

Vert CS_Cl arke_1880 RGS el lipsoid = 5012

Vert CS_Cl arke_1880 Arc_ellipsoid = 5013

Vert CS_Cl arke_1880_ SGA 1922 ellipsoid = 5014

Vert CS_Everest 1830_1937_Adjustnment el lipsoid = 5015
Vert CS_Everest 1830_1967 Definition_ellipsoid = 5016
Vert CS_Everest 1830_1975 Definition_ellipsoid = 5017

Vert CS_Everest 1830_Modified ellipsoid = 5018
Vert CS_GRS 1980 el lipsoid = 5019

Vert CS Hel mert _1906_el I i psoid = 5020
VertCS_ INS ellipsoid = 5021

VertCS_ International 1924 ellipsoid = 5022
VertCS_ International 1967 ellipsoid = 5023

Vert CS_Krassowsky 1940 el lipsoid = 5024
Vert CS_ NW._9D el lipsoid = 5025

Vert CS_NW._10D el li psoid = 5026

Vert CS Pl essis_1817_el lipsoid = 5027
Vert CS_Struve_ 1860 el lipsoid = 5028
VertCS War_Ofice_ellipsoid = 5029

Vert CS_WGS 84 ellipsoid = 5030
Vert CS_GEM 10C el li psoid = 5031

Vert CS_OSU86F_el | i psoid = 5032
Vert CS_OSWI1A el lipsoid = 5033
Othometric Vertical CS

Vert CS_Newl yn = 5101

Vert CS_North_Anerican_Vertical Datum 1929 = 5102
Vert CS_North_Anerican_Vertical Datum 1988 = 5103
Vert CS _Yel | ow Sea 1956 = 5104
VertCS Baltic_Sea = 5105
Vert CS_Caspian_Sea = 5106

oo oo +

6.3.4.2 Vertical CS Datum Codes

Ranges:
0 = undefi ned
[ 1, 16383] = Vertical Datum Codes
[16384, 32766] = Reserved
32767 = user-defined
[32768, 65535] = Private User |Inplenmentations

No verti cal
the corrsponding Vertica

CS code

dat um codes are currently defined

other than those inplied by



ASCI| - [American Standard Code for Information
I nterchange] The predom nant character set
encodi ng of present-day conputers.

Cell - A rectangular area in Raster space, in which a
single pixel value is filled.

Code - In GeoTlIFF, a code is a value assigned to a
GeoKey, and has one of 65536 possible val ues.

Coordi nate System - A systematic way of assigning rea
(X,y,z..) coordinates to a surface or volune. |In Ceodetics
the surface is an ellipsoid used to nodel the earth.

Datum - A mat hematical approximation to all or part of
the earth's surface. Defining a datumrequires

the definition of an ellipsoid, its |location and
orientation, as well as the area for which the
datumis valid.

Devi ce Space - A coordi nate space referencing scanner
printers and di splay devi ces.

DOUBLE - 8-bit | EEE doubl e precision floating point.
El li psoi d: A mathematically defined quadratic surface
used to nodel the earth.

Flattening - For an ellipsoid with major and ninor axis
lengths (a,b), the flattening is defined by:

f =(a- b)la
For the earth, the value of f is approxinmately
1/298. 3

Geocoding - An image is geocoded if a precise
algorithmfor determ ning the earth-location of
each point in the inmage is defined.

Geogr aphi ¢ Coordi nate System - A Geographic CS
consists of a well-defined ellipsoidal datum

a Prime Meridian, and an angul ar unit, allow ng

t he assignnent of a Latitude-Longitude (and
optionally, geodetic height) vector to a |ocation
on earth.

GeoKey - In GeoTlFF, a GeoKey is equivalent in function
to a TIFF tag, but uses a different storage
mechani sm

Georeferencing - An image is georeferenced if the location
of its pixels in sonme nodel space is defined, but the
transformation tying nodel space to the earth is

not known.



GeoTlI FF - A standard for storing georeference and
geocodi ng information in a TIFF 6.0 conpliant
raster file.

Gid - A coordinate nesh upon which pixels are placed

| EEE Institute of Electrical and El ectronics Engineers,
I nc.
| FD - In TIFF format, an Inmage File Directory,

containing all the TIFF tags for one image in the
file (there may be nore than one).

Meridian - Arc of constant |ongitude, passing through the
pol es.

Mbdel Space - A flat geonetrical space used to nodel a portion
of the earth.

Parall el - Lines of constant latitude, parallel to the
equat or .
Pi xel - A di mensionl ess point-neasurenment, stored in a

raster file.

Prime Meridian - An arbitrarily chosen neridian, used as
reference for all others, and defined as 0 degrees
| ongi t ude.

Projection - A projection in GeoTlFF consists of a |linear
(X, Y) coordinate system and a coordi nate

transformati on nmet hod (such as Transverse

Mercator) to tie this systemto an unspecified

Geogr aphi ¢ CS.

Proj ected Coordi nate System - A PCS consists of a Geographic
(Lat-Long) coordinate system and a Projection to tie this
systemto a linear (X Y) space.

Raster Space - A continuous planar space in which pixel values
are visually realized

RATIONAL - In TIFF format, a RATIONAL value is a
fractional value represented by the ratio of two
unsi gned 4-byte integers.

SDTS - The USGS Spatial Data Transni ssion Standard.

Tag - In TIFF format, a tag is packet of nunerical or
ASCl | val ues, which have a nunerical "Tag" ID
indicating their information content.

TIFF - Acronym for Tagged Inmage File Format; a

pl at f ormi ndependent, extensive specification

for storing raster data and ancillary information
inasingle file.

USGS - U. S. Ceol ogi cal Survey






