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Speci fications

SPECI FI CATI ONS
Specifications for DLG data will be described by considering the
foll ow ng subject areas: coordinate systens, cell size and extent,

error definition, data quality and distribution fornmat.

COORDI NATE SYSTEMS
The positional descriptions for DLG data el enents are expressed in
one of several coordinate systens, dependent upon the distribution

format sel ect ed.

The DLG data in the standard distribution format are encoded usi ng
an internal file coordinate system to minimze storage

requi renents. The characteristics of this systemare as foll ows:

0 The coordinate systemis Cartesian.

o The origin (x=0, y=0) is at the center of the cell. Sone
older files will have their origin below and to the left of

the lower left corner of the cell

o The x axis of the coordinate system is parallel to a
theoretical straight Iine connecting the southwest and
southeast corners of the <cell, and the y axis is

perpendi cul ar to that line.

0 One unit is equal to 0.00l inch at map scale.

o The coordinate domain is linited to the range -32768 to

+32767.
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The file header contains the parameters of a transformation which
can be used to convert the internal file coordinates to the ground
coordi nate systemin either Universal Transverse Mercator (UTM for
|:24,000- and |:100,000-scale DLG s, or Al bers Conical Equal Area
for 1:2,000, 000-scal e DLG s.

The DLG data in the optional distribution fornmat are expressed in
the units of the respective ground coordinate systens; that is,

neters in the UTM or Al bers Coni cal Equal Area systens.

The |:2,000,000-scale DLG data in the graphics distribution format
are expressed in geographic coordinates (latitude and | ongitude).

These val ues are expressed in degrees, mnutes, and seconds.
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CELL SI ZE AND FI LE EXTENT

In general the large-scale DLGs are stored and distributed in
standard cells of 7.5-minutes of latitude by 7.5-mnutes of
| ongi tude. Non-standard quadrangl es whi ch have a neatline extended
to accommopdate overedge information, (e.g. al ong nati onal
boundaries or in coastal areas) are collected as multiple 7.5-

m nute units.

O the 1:24,000-scale data collected from |I5-m nute quadrangl es,
the mgjority are digitized as four 7.5-mnute wunits, and
distributed in standard 7.5-nminute cells. A few older data files,
collected fromI5-m nute quadrangles, were digitized in single |I5-
mnute units, and are distributed in this format. |In A aska, data
digitized from:24,000/1:25,000-scale source material are stored
in cells varying from |0O-nminutes to |I8-mnutes of [ongitude, by
7.5-mnutes of latitude, depending on the latitude of the cell.
Al askan data digitized from |:63,360-scale source material are
stored in cells varying from20-m nutes to 36-m nutes of |ongitude,

by I5-minutes of latitude, depending on the |latitude of the cell.

The internedi ate-scale DLG s, covering the contiguous United States
and Hawaii, are to be distributed in groups of files that nmake up a
30- x 30-minute area of coverage, each grouping representing the
east or west half of a I:100,000-scale source map. Each 30-ninute
area consists of a varying nunber of DLG files depending on the
category and the feature density. The normal distribution group
will be four I5-minute files per 30-minute area. If the feature
density of an area is such that the file size would exceed the
[imtations of the processing software, then that 30-m nute area
woul d be covered by sixteen 7.5-mnute files. In 1986 the U S

Geol ogi cal Survey rel eased a prelininary version of |:100,000-scale
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DLG s. These data were packaged differently than described above.
The distribution cells for the "roads and trails" portion of the
"transportation" overlay, and for the "hydrography" overlay,
consist of sixteen 7.5-minute files. The "railroads" and
"m scel | aneous transportation"” portions of the "transportation”
overlay consist of single 30-mnute files. In northern Florida and
sout hern Ceorgi a, t he “rail roads" and "m scel | aneous

transportation" data may be in sixteen 7.5-minute files.

The small-scale DLG s are distributed predominantly in nultistate
cells, which approximte the National Atlas sectional maps. The
total nunmber of 1:2,000,000-scale DLG cells is twenty-one; fifteen
for the conterminous United States, five for Al aska and one for

Hawai i .

The data for each cell are encoded in nultiple thematic categories.
Normal ly, there is one file per category. However, due to software
l[imtations at the tinme of digitizing, some categories with a large

nunber of el enents nmay be encoded in several files.

2-4
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ERROR DEFI NI TI ON

DLG data may contain errors of three types: blunders, which should
be renmoved prior to entry to the data base; systematic errors

occurring in a systemspecific or a procedure-specific pattern; and
accidental errors, which are of a purely random nature and are
conpl etely unpredictable. Although all three types may be reduced
in magni tude by refinements in technique and precision, they never

can be conpletely elimn nated.

Bl under s

For DLG data, a blunder is an error of major proportions often
exceeding 0.009 inch (3 tinmes the standard error) in the x or vy
conponent directions. This is the maximumerror pernmitted for DLG
data, and as such is easily identifiable. Moreover, a blunder is an
i ndi cation that the data collection process has deteriorated beyond
the I evel of sinple systematic or randomerrors. Every effort is
made to elimnate identifiable bl unders during processing and
quality-control operations. However, despite design precautions,

some bl unders nmay renain.

Systematic Errors

Systematic errors are those errors that are introduced by
procedures or systens and typically are predictable but not easily
correctable. These types of errors cause a bias or artifact in the
final product, but are generally not |arge enough to be classed as
bl unders. For DLG data, localized systematic errors could include
artifacts which are typical of raster-digitized data. Unidentified
and uncorrected systenmatic errors are included in and contani nate

the accuracy statistics used to describe the final DLG

10/ 92 (Change 2) 2-5
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2.3.3

2.3.4 =—p

wher e S

Random Errors

Random errors are those errors considered to be observational in
nature or aresult of limtations in nmeasuring precision. They are
caused by both system and human I|initations. Random errors

generally conformto a normal error distribution.

St andard Error

The standard error statistic is used to describe the horizontal
accuracy of a DLG enconpassing both random and systematic errors
i ntroduced during production of the data. The standard error is

conputed in both x and y conponent directions.

Standard error (SE) for the x or y direction is defined as:

B 2
SE_\' (s -s)

n

DLG x or y coordinate of a test point

true x or y coordinate of a test point

n = nunber of test points

The term S, "true" coordinate, refers to the "nobst probable"
coordinate value, since values are normally derived from

producti on nmap sources.

Accuracy is conputed by conparison of the DLG coordinate wth
true coordi nates derived with a higher order of accuracy. Test
points should be well defined and well distributed and have
"true" coordinates with accuraci es greater then the DLG accuracy

criteria.

10/ 92 (Change 2) 2-6
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DATA QUALITY

Five characteristics relating to digital data quality are included
as sections of a quality report. The goal of this type of standard
is to allowthe user the freedomto evaluate the useful ness of the
data for a given application, rather than applying a quantitative
t hreshol d towards each characteristic. The quality of Digital Line
Graph data can be described in terns of the following five
characteristics: |ineage, positional accuracy, attribute accuracy,

| ogi cal consistency, and conpl et eness.

Li neage
Li neage data generally provide information on the source of the

data file, <collection procedures, processing steps, reference
systens, projection transfornation paraneters, data resolution, and
coor di nat e domai n.

DLG data carry sone |lineage information in the header record for
each file. Format specifications designate specific fields for
lineage data elenents (see Appendices 2-A and 2-B). Additiona
| i neage data are described in related NVD Technical Instructions,
such as Procedure Manuals and Data Users Cuides. The sources of
lineage information and infornmation about collection and revision
procedures are avail abl e through the Assi gnment Managenent System
(AMB) and are expected to be identified in the future with file

speci fic netadata.

Dat e

One of the lineage elenents of the DLG header record is a date
This elenment is identified as "Date of Oiginal Source Mterial."
Previously, the date el ement provided a way to collect the dates in
the | ower right-hand corner of printed maps. These dates indicated
the version of the map used to produce the DLG  The first four
bytes of the date field held the map edit date, represented on the
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map in black. The last four bytes of the field held the date of any
photoinspections or photorevisions, represented on the map in red or
purple. The dates were followed by a "Collection Procedure
Qualifier." Originally, there were four qualifiers: "D" for digital
revision; "I" for photoinspection; "L" for limited revision; and "P"

for photorevision.

In 1994, the NMD redefined the way dates are handled for both
graphic maps and digital data products. This redefinition was
originally documented in the Supplemental Technical Instruction
(STI) 94-6, “Map Date for Primary Series Maps,” dated 6/17/94. The
criteria for redefining map dates was reissued in the current

version of the Technical Criteria for Digital Revision and Product

Generation, 1:24,0000-scale Digital Line Graphs and Quadrangle Maps,

Miscellaneous Instruction and in STI 96-1, “Map Date for Primary
Series Maps” (9/4/96).

Beginning in 1994, only one date is shown on new and revised graphic
map products. This provides a better indicator of the currentness
of map information. Likewise, the date element in the DLG header
provides one date to indicate the date to which the data are
current. The following paragraphs provide information on the date
element for DLG products produced by digital revision and by map

collection.

Replacement Mapping and Standard Update -- For DLGs revised using

replacement mapping or standard update procedures, the date element
contains only one date. The latest field check date, which
indicates the date of currentness for all categories, is used for

the date element.

Limited Update -- For DLGs revised using limited update procedures,

the date element contains only one date. For each category, the
date indicating the currentness of the data is used in the date
element. The dates will vary from category to category depending on

what type of source is used, the vintage of the source, and whether

2-7a
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or not the category is revised'. Dates may be based on the date of
imagery used to inspect or revise the data, the date associated with
ancillary sources used to inspect or revise the data, or the date of

the original field check.

Collection from Maps -- The date element indicates, on a category by

category basis, the date to which data in that category is current.

The date element contains only one date per category. The
collection procedure qualifiers “D”, “I”, “L”, and “P” are no longer
valid during collection. The date information is obtained from the

credit notes and margin information using the following criteria:

o The currentness date for PLSS and Survey Control is used if it is
specifically stated. Otherwise, the most recent field check or

planetable surveys date is used.

o The currentness date for Boundaries is used if it is specifically
stated on the map. If there is no boundary note, the most recent
map edited date is used. If there is no map edited note, use the
most recent purple photorevision date shown under the black map
date. The collection procedure qualifier “P” is no longer used.
If the date information cannot be determined using the above

criteria, the map date is used.

o The currentness date for Hypsography is the date of the most
recent compilation of topography for the entire quadrangle. If
the topography was compiled from imagery, the currentness date is
the date of that imagery. If there is a range of imagery dates
for the most recent compilation, the oldest date is used. If the
current topography was compiled by planetable surveys, the
planetable surveys date is used. If the topography was compiled
using a combination of imagery and planetable surveys, the older

of the two dates is used.

1

Generation,

Refer to the Technical Criteria for Digital Revision and Product

1:24,000-Scale Digital Line Graphs and Quadrangle Maps,

Miscellaneous Instruction for specific information on coding the date element

by category and which categories are revised during limited update.

09/99
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Use the following criteria for all remaining categories:

o If there is a field check date more recent than any date of
imagery, the remaining categories use the field check date. If
there is a range of field check dates, use the most recent field
check date.

o If there is no field check date or if the field check date is not
more recent than the latest revision imagery date, the remaining
categories use the date of imagery. If there is a range of

imagery dates, the oldest date of the range is used.

o If the map has a purple photorevised note, the date of the
photorevision imagery is used for the remaining categories. If
there have been multiple photorevisions, the date of the most
recent photorevision imagery is wused. If there is a range of
imagery dates for the most recent photorevision, the oldest date
is used. The collection procedure qualifier “P” is no longer

used.

o If the map has either a photoinspection imagery date note or a
red photoinspected map date, that date is used for the remaining
categories. The collection procedure qualifier "I" is no longer

used.

o If the date information for the remaining categories cannot be
determined using the above criteria, the most recent date of
imagery is used. If there is a range of imagery dates involved

with the most recent compilation, the oldest date is used.

Positional Accuracy

DLG positional accuracy is based on the use of standard USGS
graphic products as the fundamental source for initial loading of
the NDCDB. These source graphics are normally compiled to meet

National Map Accuracy Standards (see Appendix 2-E), where 90

percent of well-defined features are to be within 0.02 inches of

2-7c
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true mapped ground position. The DLG positional error shall be | ess
than or equal to 0.003 inches standard error in both the x and y

conponent directions, relative to the source that was digitized

Posi tional consistency of DLG el enents that span quadrangl e edges
may be altered using edge alignment routines that result in
"snappi ng" together corresponding node and line elenents that are
| ocated within 0.020 inches of each other. The maxi num positiona
adj ustnment for any node and associated |ine el enent would be 0.010
i nches.

2.4.3 Attribute Accuracy

DLG data represent the source graphic and, therefore, data for a
given category wll contain attribute codes that reflect the
informati on portrayed on the source. Al attribute codes of DLG
data in the NDCDB will agree within 98.5 percent to attribute codes
as described in Part 3 of this Standard: Attribute Coding.

2.4. 4 Edge Mat chi ng

Edge mat chi ng ensures that features are matched i n content, position

and attribution along a common edge. Edge matching is conducted
interactively at the time of original conpilation and sone revisions
using source naterials for verification. Edge align software
automatical ly conpares position and attribution, and aligns features
that are within 0.020 inches of each other. Features that are out

of tolerance and/or have different attributes are identified.

DLGs collected from source maps without revision are processed
through the edge align software for all edges internal to the
project area and for all edges external to the project area if
adjoining DLG data exists. (For external edges see section 2.4.5,
REASON FLAG #8, for exceptions.) For both internal and externa
edges, the | evel of edge nmatching achi eved on the source graphics is

mai nt ai ned; do not investigate or correct nismatches.

4/ 94 (Change 4) 2-8
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Digitally revised DLGs are edge natched and al i gned according to the
instructions found in Part 1 of M scel |l aneous I nstruction, Technical

Criteria for Digital Revision and Product Generation.

Edge Align Status and Reason Fl ags

Information in the header of the DLG 3 indicates the status of the
file with respect to the edge matchi ng descri bed above. The four
status flags contain the status of the West, North, East, and South
edges of a DLG 3 as conpared to the edges of the four adjoining
DLG 3 files. Each of the four flags is followed by a status reason

code that explains the status of the four edges respectively.

The possible status values for a DLG 3 entered into the NDCDB are:

(blank) = no reason code set, ("unchecked" for sone earlier
data sets)
0 = passed edge match check
| = alignnent discontinuity
2 = attribute discontinuity
3 = attribute and alignnment discontinuity

The possi bl e reason codes are:
(blank) = no reason code set, ("unchecked" for sone earlier

data sets)

adj acent data do not exi st

adj acent data unavail abl e
tenporal / source discontinuity

m smatch valid

panel i ng unaut hori zed

© 00 N o o b
1]

processing software limtation

4/ 94 (Change 4) 2-9
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The follow ng conbinations of status flags and reason flags are

currently valid for the processing software

bl ank, bl ank bl ank, 4 bl ank, 5 bl ank, 8
0, bl ank

l,6 I, 7 1,9

2,6 2,7

3,6 3,7

The following is a brief explanation of the reason flags.

4 = adjacent data do not exi st

This flag is used with a status flag of blank (unchecked). This
conbination exists primarily for file edges which are adjacent to
areas unmapped within the series/scale of products being digitized,
e.g. coastal and international boundary locations. This flag is
also used for U S. Public Land Survey System (PLSS) file edges

whi ch border areas of the country not having PLSS infornmation

5 = adj acent data unavail abl e

This flag is used with a status flag of blank (unchecked). It is
appropriate for edges adjacent to areas having simlar source
mat eri al and data categories, but which have not been digitized and
archived. A reason code with the value of 5 may be reset as the

adj oi ning data cell becones avail able for edge nmatch verification

6 = tenporal /source discontinuity

This flag indicates a discontinuity in classification or alignnent
bet ween features on adjacent DLGs which were either digitized as
represented from map sources with different information, or which
were conpil ed or revised fromsource of different dates. M smatches
may also occur due to changes in the standards and/or in the

processi ng software.

4/ 94 (Change 4) 2-10
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7 = msmatch valid

This reason flag applies in the case of a linear graph el enent
ending precisely on the neatline or having a reasonable attribute
val ue change as it crosses the neatline. (e.g. A road changing

fromthird to fourth class at the neatline.)

4/ 94 (Change 4) 2-10a
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8 = paneling unauthori zed

This flag is used with the edge status flag of blank and indicates
that no authorization was in place for edge matching at the tine
the data were archived. Paneling is not authorized for (1)
adj oi ning DLGs on different horizontal datunms or (2) for Hypsography
and Hydr ography, when the adjoining DLGis on a different vertical
datumor (3) for Hypsography, when the adjoining DLG has a different
contour interval that is not a nultiple of the adjoining contour
i nterval or when one quad has netric contours while the other has
English contours (4) when adjoining data have not been processed
successfully to a level 3 DLG using software devel oped after 1986,
such as all Unified Cartographic Line Gaph Encodi ng Syst em ( UCLGES)
data (pre-1987) and TRANCON dat a.

9 = processing software limtations

This flag i ndi cat es data have been nmat ched and automatically aligned
using the processing software. M smatches occur because one file

has been segnented due to a processing software file size
l[imtation. The edge align software is unable to distinguish
between file segnents that are intentionally devoid of data and file
segnments where data is missing in error. This flag is valid in
situations where the msnmatches are due only to software
limtations.?! -

In the course of checking and aligning an edge it is possible to
encounter nmore than one reason for a msmatch status, such as both

val i d and tenporal / source discontinuities. In such cases the reason *=
flag is to be set to indicate the "worst case", i.e. the reason

i ndi cating the nost serious problemw th the edge and whi ch i n nost
cases would require sonme degree of correction in the future. For

the above exanple, the tenporal/source discontinuity reason flag <=
woul d be set in preference to the mismatch valid flag.

'Until this reason flag is added to PROSYS/ PROSI X, use reason flag 7,
m smatch valid, to explain msmatches caused by software file size
[imtations.

4/ 94 (Change 4) 2-11
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Logi cal Consi st ency

Logi cal consistency describes topological fidelity internal to a
file. Certain node-area-line relationships are collected or
generated to satisfy topological requirenments. Some of these
requi renents include: |lines begin and end at nodes, |ines connect
to each other at nodes, lines do not extend through nodes, left and
right areas are defined for each line elenent and are consistent
t hroughout the files and the lines representing the limts of the

file (neatline) are free of gaps.

Conpl et eness
Conpl eteness refers to the subset of features or objects

represented in the DLG in relation to the domain, which is the
source graphic. The DLG for a given category of data will contain
at least the sanme |evel of content and detail shown on the source

graphi c.

4/ 94 (Change 4) 2-11a
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DI STRI BUTI ON FORVATS
Digital Line Graph data originally were available in two distribution
formats: (1) standard and (2) optional. A third format, DLG s from

1: 2, 000, 000-scal e nmaps had al so been available as a “graphics” fornat.

In July 1996, the NVD abandoned the standard and graphic formats as
del i verabl e products because they were sel dom purchased by custoners and
t hey were not desi gned for w despread data usage, especially in Geographic
Informati on System (@ S) applications. The optional distribution fornmat

is currently the only DLG fornmat avail abl e.

The optional distribution format was designed to facilitate data usage.
The topol ogical relationships explicitly encoded include starting node,
ending node, area to the left of direction of travel, and area to the
right of the direction of travel for line elenments, bounding |ines for
area elenments, and bounded lines for node elenents. These files are
typically larger than those in the standard format but, for certain
applications, can sinplify processing requirenments. For exanpl e, because
topol ogi cal |inkages are explicitly encoded for all line, node, and area
el ements, a pol ygon data structure can be easily created. These |inkages
facilitate A S applications of DLG data as well as generation of graphic

products.

The standard distribution fornat reflected design decisions intended to
mnimze storage requirenents. Explicit topological |I|inkages were
contained only in the line elenents (starting node, ending node, an area
to the left of direction of travel, and an area to the right of the

direction of travel).

The 1:2,000, 000-scale graphic distribution format was designed for use

with the GS-CAM plotting package. GS-CAM was a nodified version

2-12
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of the Cartographic Automatic Mappi ng (CAM conputer program

graphic format file was organi zed by feature type,

Li ne Graphs

The

contai ned only

m ni mal descriptive i nformati on about each line, and did not specify

the rel ati onshi p between |ines.

These files were not topol ogically

structured and did not contain node or area el enents.

The characteristics of the DLG distribution formats are conpared in

The format

and

record contents for

t he standard,

optional, and graphic formats are sunmari zed i n Appendi ces 2-A,, 2-

B, and 2:G

hi stori cal

respectively.

pur poses only.

Appendi ces 2-A and 2-C are retained for

Table 2-1
Conparison of DLG standard, optional, and graphic formats
St andar d Opt i onal G aphi c

Character set ASCI | ASCI | ASCI |
Logi cal record 144 bytes 80 bytes 20 bytes
I ength
Physi cal record Variable in Variable in multiples Variable in
| ength mul ti ples of of 80 bytes mul ti pl es of

(bl ock size)

Coordi nate system

Topol ogi ca

| i nkages

144 bytes

Internal file
(t housandt hs
of a map inch)

Cont ai ned only
inline
el enent s

Ground pl ani netric:
UTM 24K and 100K,

Al bers Coni cal Equa
Area- 2M

Cont ai ned i n node,
area, and line
el enent s

20 bytes

Geogr aphi ¢
(latitude and
| ongi t ude)

None (only
contains line
el ement s)

12/ 96
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Appendi x 2-A
Standard DLG Di stribution Fornmat

THI'S DI STRI BUTI ON FORVAT IS NO LONGER AVAI LABLE
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In the standard DLG format, the topol ogical |inkages are contained only in the
line elements. The files are physically conprised of standard ASCI| characters
organi zed into fixed-length logical records of 144 characters. N ne distinct
record types are defined.

Logi ca

record

type Cont ent

A Header record containing DLG identification
i nformation.

Header record containing projection
informati on and registration points.

C Header record identifying data categories
contained in this DLG and indicating the
nunber of nodes, areas, and lines in each
cat egory.

D1 A node or an area record.

D.2 A line record

E Record containing x,y coordinate strings.

F Record containing attribute codes.

G Record containing text string (not currently
used).

H Accuracy estimate (not currently used).
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The actual sequence of records in a standard DLG distribution file is as

fol |l ows:
1. Header records
Type A (one record)
Type B (one record)
Type C (one record)
2. Data records
Node records Repeat ed
Node description (D. 1) for each
Attribute codes (F) node within a
Text string (Q data category
Area records Repeat ed
Area description (D.1) for each
Attribute codes (F) area within a
Text string (Q data category
Li ne records
Li ne description (D.2) Repeat ed
X, Y coordinates (E) for each
Attribute codes (F) line within a
Text string (Q data category
3. Accuracy estinmate

Type H (one record) (not currently used)

Descriptions of the contents of records A-F are contained in the follow ng
tables. The tables also reflect the relationship between these record types and
144-byte | ogi cal records.
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In the optional DLG distribution format, topological |inkages can be explicitly
encoded for node and area elements as well as for line elements. The files are
physically conprised of ASCI| characters organized into fixed-length |ogical
records of 80 characters (bytes). Bytes 1-72 of each record contain DLG data,
and bytes 73-80 may be blank or contain a record sequence nunber.

The record types used in the optional DLG distribution fornat may be categorized
as header and data records.

The foll owi ng are consi dered header records:
o File identification and description records (variable record fornmats)
o Accuracy/ m scel l aneous records (not currently used)
o Control-point identification records
o Dat a-category identification records

The foll owi ng are considered data records:

o] Node and area identification records
Node-t o-area |inkage records*
Node-to-line |inkage records
Area-to-line |linkage records
Area-t o-node |inkage records*

Line identification records

Coordi nate string records (lines)
Coordi nate string records (areas)*
Attribute code records

O O O 0O O o o o o

Text records (not currently used)

*Data distributed in optional format fromthe NDCDB wi |l not contain these data
records.
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The actual sequence of records in an optional distribution format DLGfile is as

fol |l ows:
1. Header records

Ten file identification and
description records

Accuracy records (not currently used)

Control point identification records
(one per control point)

Data category identification records
(one per data category in the file)

2. Data records

Node identification record

Node-t o-area |inkage record(s)*
Node-to-line |inkage record(s)
Attribute code record(s)

Text record(s)

Area identification record

*Data distributed in optional format from the NDCDB will

records.

Descriptions of the contents of the various types of

Li

Area-to-node |inkage record(s)*
Area-to-line |inkage record(s)
Coordi nate string record(s)*
Attribute code record(s)

Text record(s)

ne identification record
Coordi nate string record(s)
Attribute code record(s)
Text record(s)

Repeat ed
for each
node within a
data category

Repeat ed
for each
area within a
dat a cat egory

Repeat ed
for each
line within a
data category

not contain these

records in an optional

distribution format DLG are contained in the follow ng tabl es.
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1: 2,000, 000- Scal e Graphi cs DLG For mat

TH S DI STRI BUTI ON FORVAT |'S NO LONGER AVAI LABLE
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The sinplified graphics format that can be used with the GS-CAMpl otti ng package
is described below. In this format, each line record fromthe DLG format has
been reformatted into two record types: one line identifier record and nultiple
| atitude-1ongitude records (one for each coordinate pair). |If aline record has
nore than one feature code associated with it inthe DLGformat, that |ine record
appears in the graphics format files multiple tinmes (once for each feature code).
The graphics format files are organi zed by feature type.

Record 1: Line identifier record

Field Field Fortran
Position Lengt h For mat

Line identifier 1-7 7 |7
Rank (last two digits of feature 8-9 2 |2
code (unique wthin category)

3. Nunber of points in the line (NP) 10- 15 6 | 6
(latitude and | ongitude)

4. First five digits of feature code 16- 20 5 I5

Record 2: Latitude-longitude record (repeated NP tines)

1. Latitude (DDWSSI) 1-7 7 312, Al
2. Longi tude (DDDMVSSI) 8-15 8 13, 212, Al
3. Sequence count 16- 20 5 15
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Appendi x 2-D
Map Projection Paraneters
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The standard and optional DLGdistribution formats include 15 fields reserved for
map projection parameters. These paraneters are typically used as input for a
coordinate transformati on package such as the USGS GCeneral Cartographic

Transformati on Package (GCTP).

The ground coordinate system for large- and internediate-scale DLGs is the
Uni versal Transverse Mercator (UTM projection system The UTMcoordi nate system

uses only the first two of the 15 paraneter fields:

1 Longi tude of the center of the DLG cell.
2. Latitude of the center of the DLG cell.
3. - 15. Not used.

A transformation to or from UTM usi ng GCTP can be control |l ed by specifying the
UTM zone or by supplying the geographic coordinates of any point in the zone
(fromwhich the UTM zone is conputed by GCTP) in paraneters 1 and 2. The DLG
header, however, requires both the zone and the coordi nates of the center point

of the DLG The codes for UTM coordi nate zones are as foll ows:

West | ongi tude (degrees) Zone
180 - 174 1
174 - 168 2
168 - 162 3
162 - 156 4
156 - 150 5
150 - 144 6
144 - 138 7
138 - 132 8
132 - 126 9
126 - 120 10
120 - 114 11
114 - 108 12
108 - 102 13
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Speci fications
West | ongi tude (degrees) Zone
102 - 96 14
96 - 90 15
90 - 84 16
84 - 78 17
78 - 72 18
72 - 66 19
66 - 60 20

The ground coordinate system for all 1:2,000,000-scale DLGs is the Al bers

Coni ca

Equal Area projection. This projection uses the first eight paraneter

fields as foll ows:

© ©®© N o g bk wDdeE

Sem maj or axis of ellipsoid (default is Carke 1866)
Eccentricity squared of ellipsoid

Latitude of first standard parall el

Latitude of second standard parall el

Longi tude of central meridian

Latitude of projection origin

Fal se easting at central neridian

Fal se northing at origin

15. Not used

A transfornmation to or from Al bers Conical Equal Area projection coordinates

usi ng GCTP can be controlled by specifying the paraneters stated bel ow

For

5/ 88

all maps:
Spheroid paraneters: C arke 1866
Fal se easting: 0.0

Fal se northing: 0.0

2D-3



Standards for Digital Line G aphs
Part 2: Specifications
Appendi x 2-D

For conterm nous United States:

First standard parallel: 29.5° North
Second standard parallel: 45.5° North

Longi tude of central neridian:
Latitude of projection origin:

For Hawaii :

First standard parallel: 8° North
Second standard parallel: 18° North
157° West

Longi tude of central neridian
Latitude of projection origin:

For Al aska:

First standard parallel: 55° North
Second standard parallel: 65° North
154° West
50° North

Longi tude of central nmeridian:
Latitude of projection origin:
In any scale DLG file, the paraneters

degr ees-m nut es-seconds (DVS) as foll ows:

degrees * 1000000 + minutes * 1000 + seconds

23° North

are

encoded

as

packed,

Exampl e: |f degrees = +50, nminutes = 30, and seconds = 36. 25, then the paraneter
val ue i s 50030036. 25 stored as a REAL*8 vari abl e, and "bbb0. 500300362500000D 08"

encoded i n FORTRAN D24. 15 f or mat.

5/ 88
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Appendi x 2-E
U. S. National Map Accuracy Standards
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Wth a viewto the utnost econony and expedition in produci ng maps which ful fil

not only the broad needs for standard or principal maps, but al so the reasonabl e

particul ar needs of individual agencies, standards of accuracy for published maps

are defined as foll ows:

5/ 88

Hori zontal accuracy. For maps on publication scales |arger than 1:20, 000,
not nore than 10 percent of the points tested shall be in error by nore
than 1/30 inch, nmeasured on the publication scale; for naps on publication
scal es of 1:20,000 or smaller, 1/50 inch. These limts of accuracy shal
apply in all cases to positions of well-defined points only. Well-defined
points are those that are easily visible or recoverabl e on the ground, such
as the follow ng: monunents or nmarkers, such as bench marks, property
boundary nonunents; intersections of roads, railroads, etc.; corners of
| arge buildings or structures (or center points of small buildings); etc.
In general what is well defined will also be determined by what is
plottable on the scale of the map within 1/100 i nch. Thus while the
intersection of two road or property lines neeting at right angles would
cone within a sensible interpretation, identification of the intersection
of such lines neeting at an acute angl e woul d obvi ously not be practicabl e
within 1/100 inch. Simlarly, features not identifiable upon the ground
within close limts are not to be considered as test points within the
limts quoted, even though their positions may be scal ed closely upon the
map. |In this class would cone tinber lines, soil boundaries, etc.

Vertical accuracy, as applied to contour maps on all publication scales,
shal | be such that not nore than 10 percent of the el evations tested shal
be in error nore than one-half the contour interval. I n checking
el evations taken fromthe map, the apparent vertical error may be decreased
by assumi ng a horizontal displacenent within the perm ssible horizonta
error for a map of that scale.
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The accuracy of any map may be tested by conparing the positions of points
whose |ocations or elevations are shown upon it wth corresponding
positions as determ ned by surveys of a higher accuracy. Tests shall be
nmade by the produci ng agency, which shall al so determi ne which of its maps
are to be tested, and the extent of such testing.

Publ i shed naps neeting these accuracy requirenments shall note this fact on
their legends, as follows: "This nap conplies with National Map Accuracy
St andards. "

Publ i shed naps whose errors exceed those previously stated shall omt from
their legends all nention of standard accuracy.

When a published map is a considerable enlargenent of a nmap draw ng
(manuscript) or of a published map, that fact shall be stated in the
| egend. For exanple, "This map is an enl argenent of a 1:20,000-scal e map
drawing," or "This map is an enlargenment of a 1:24,000-scal e published

map.

To facilitate ready interchange and use of basic information for nap
construction anong all Federal mapmeki ng agenci es, nanuscript maps and
publ i shed maps, wherever econom cal |y feasibl e and consi stent with t he uses
to which the map is to be put, shall conformto latitude and | ongitude
boundari es, being 15 minutes of latitude and | ongitude, or 7.5 mnutes, or
3-3/4 minutes in size.

U S. Bureau of the Budget
| ssued June 10, 1941

Revi sed April 26, 1943
Revi sed June 17, 1947
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