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Digital line graph data

Digital line graph (DLG) data are digital
representations of cartographic infor-
mation. DLG's of map features are
converted to digital form from maps and
relaied sources. U.S. Geological Survey
SGS) DLG da classxﬁed as large,

intermediate, and small scale.
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Data sources

Large-scale DLG data are derived from
USGS 1:20,000-, 1:24,000-, and
1:25,000-scale 7.5-minute topographic
quadrangle maps. If 7.5-minute maps are
not available, sources are used in the
following order of preference: (1) advance
manuscripts for 7.5-minute maps; (2)
published 15-minute quadrangles at
1:62,500 scale (1:63,360 scale for
Alaska); and (3) archival compilation
matenals for 15-minute quadrangles such
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as 1:48,000-scale x.umpuduons

Intermediate-scale DLG data are
from USGS 1:100,000-scale 30- by 60-
minute quadrangle maps. If Lhe<e 1aps

are not available, Bureau of Land
Management planimetric maps at a scale
of 1:100,000 are used, followed by

archival compilation materials.

Small-scale DLG data are derived from
such maps as the USGS 1:2,000,000-scale
sectional maps of the National Atlas of
the United Staies of America. Alaska
hydrography data were collected at
1:1,000,000 scale from Landsat images
from 1979. Other categories of data were

revised from 1979-80 s sources.

Unit size and file extent

Large-scale DLG data are produced in
7.5-minute units that correspond to USGS
1:20,000-, 1:24,000-, and 1:25,000-scale
topographic quadrangle maps. However,
some older units in the western United
States cover 15-minute areas and corres-
pond 10 maps at 1:62,500 scale. The unit
sizes in Alaska vary depending on
latitude. Units south of 59° N. cover
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Plot of DLG data—northwest corner of Bombay, New York-Quebec Quadrangle, 1:24,000-<~ale showing
hydrography, roads and trails, railroads, miscellaneous transportation, and hypsography.

15- by 20-minute areas; between 59° and
62° N., 15- by 22.5-minute areas; between
62° and 68° N., 15- by 30-minute areas;

and north of 08“ N., 15- by 36-minute
areas (all values are latitude and longitude,

respectively).

Intermediate-scale DLG data are so

3C-minute units that correspond to the
fUSGS 30-b

east or west half o G by &0-
minute 1:100,000-scale topographic

quadrangle maps. Each 30-minute unit is
produccd and distributed as four 15- by
15-minute cells, except in high-density
areas, where the 15-minute cells may be

divided into four 7.5-minute cells.

Intermediate-scale hydrography and trans-
portation DLG data are sold on compact
disc-read only memory (CD-ROM). Each
disc contains ail the 15- by 15-minute cells
within the 1:100,000-scale quadrangles
that cover a State or States. \,urrenuy 3
areas within 14 planned sectional regions

lalkhlae A cnn
in the United States are available: Area

3—southeastern States of NC, SC, and
GA; Area 4—FL; and Area 13—north-
western States of WA, OR, and ID.

Small-scale DLG data that correspond to
USGS 1 :2,000,000-scale sectional maps
of the National Atlas are sold in 21 units.
Fifteen sections cover the continental

United States, five cover Alaska, and one

covers Hawaii. These sectional DLG's are
usually sold in multi-State units. Some,
however, may cover only one State or a
portion of a State. All 21 units are
available on a single CD-ROM.

All nonstandard quadrangles with neat-

lines that extend beyond the standard unit
size to accommodate overedge boundaries
nra rallastad ag mmasleimlan A0 oLk 'y
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unit size. Data covering a 7.5- by 8.5-
h

nnld
minute quadrangle area would

be sold as two 7.5-minute units.
Data content

Large-scale DLG data are available in
nine categories: (1) hypsography,
including contours and supplementary
spot elevations; (2) hydrography,
including flowing water, standing water,
and wetlands; (3) vegetative surface
cover, inciuding woods, scrub, orchards,
vineyards, and vegetative features
associated with wetlands- (4) non-

vegetative features, mcluomg lava, sand,

rlads
and gravel; /5) boundaries, uu.,xuuullz'>

State, county, city, and other national

A 11
and State lands such as forests and parks;

(6) survey control and markers, including

horizontal and vertical positions (third

order or better); (7) transportation,
mcluqu roads and trails, railroads,



pipelines, and transmission lines; (8)
manmade features, including cultural
Fantrsrnn mnt Aanllamead tom mekac —nw o
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categories such as buildings; and (9) the

DPublic Land c""v'ey c:y'awul ul»ludiﬁs

township, range, and section line

mninrmation
aL0dnauon.

Presently, intermediate-scale DLG's are
sold in five categories: (1) Public Land
Survey System; (2) boundaries; (3) trans-
portation; (4) hydrography; and (5)
hypsography.

Small-scale DLG data are sold in three

caiegories: (1) boundaries, inciuding
political and admxmstratwe boundaries;

At

@) transporiaion, muuumg roads and

trails, railroads, and cultural features

[ ea'e) - A
(aL ports and the Alaska pipeing); and

(3) hydrography, including streams and

water bodies nnd hvneooranhy
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(Continental Divide only). All of these
categories are also included in the
1:2,000,000-scale CD-ROM.

Alaclkn niralinal.

Data structure

All DLG data distributed by the USGS
are DLG - Level 3 (DLG-3), which means
the daa contain a fuil range of attribute
codes, have full topologica] structuring,

and have passed ceriain quamy contol

checks. The DLG-3 concept is based on

graph theory in which a two-dimensional

diagram is expressed as a direct graph
composed of a set of nodes, lines, and
areas that express logical relationships
with minimal redundancy. Nodes define
the end points of lines. A line is an
ordered set of points that describe the
position and shape of a linear feature of
the map. An area is a continuous,
unbroken region of the map bounded by
lines. Applied to a map, this concept
expresses spatial relationships between
map elements that are obvious when the
map is examined. The spatial relation-
ships between features on a map include
concepts such as location, adjacency, and
connections. Data that maintain the spatial
xclduOl‘lSmpb inherent in the map are
topologically structured.

Attribute codes

Aumbute codes are used to describe the
physical and cultural characteristics of
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DLG node, line, and area elements. Attri-
bute codes are used o reduce redundant

information, provide enough reference

information to support integration with
larger data base, and describe the
reiationships between cartographic
elements. Each DLG element has one or
more attribute codes composed of a three-
digit major code and a four-digit minor

1 sthy th, < NNN NN
code. For example, with the 1:2,000,000-

scale DLG data, the line attribute code
290 5001 has 2 maior code (2000

P-4V LV V) AS G HiGjUl voul \Lou),

meaning road, with a minor code (5001)
identifying the road as an interstate.

Data formats

Large- and intermediate-scale DLG’s are
available in standard and optional
formats. The standard format has reduced
siorage requirements, 144-byte logical
record length, an intemnal file coordinate
system (thousandths of a map inch), and
topological linkages contained only in the

i meante Tha antinnal farmat 10 aagy
line elements. The Opuliniai i0mmat iS asy

to use with an 80-byte logical record
length, a ground planimetric coordinate
system (Universal Transverse Mercator),
and topological linkages contained in
node, line, and area elements. .

Small-scale DLG's are available in
standard, optional, and graphic formats.
The standard format is the same as the
large- and intermediate-scale DLG's. The
optional format is also the same as the
large and intermediate scales, except that
it uses the ground planimetric coordinate
system of the Albers Equal-Area Conic
projection. The graphic format is compat-
ible with Geological Survey Cartographic
Antnmatic AMannino ((TC AR nlattims

Auwiniauy iviagpiliig \Gd'\,mvll piuluiix

software, with a 20-byte logical record

length; a geographic (latitude-longitude)

coordinate system expressed in degrees,
minutes, and seconds; and no topological
linkages. All three formats are available
on the 1:2,000,000-scale CD-ROM.

Data records

The standard format data are organized
into 9 record types and the optional
format data into 11 record types. For
descripiions of these record types, refer to
Data Users Guide 1—Digital Line Graphs

Anes TYatn T Tanen
1:24 000-Scale Maps, Data Users

Guide 2—Digital Line Graphs from

1:100,000-Scale Maps, and Data Users

Guide 3—Digital Line Graphs from
1:2 000 D00-Seale Manc

L. L VUV,, VU VTG ViAp S,
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The graphic format data are DLG line

records organized by feature type and

reformatted into two record types: one
line identifier record and multiple

ala Ao PN cam e

4utluuc- lUﬂg] tude records.
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DLG data do not carry quantified
accuracy statements. However, the data
files are checked and validated before
they are released for distribution for file
fidelity and completeness, attribute
accuracy, and topological fidelity. For
large- and intermediate-scale DLG's,
additional data validation such as edge
matching and quality control flagging is

for a nominal charge. Data contents
include the 7.5-minute dmn_a_] elevation
model (DEM) and the 1:24,000-scale
DLG for Tumwater, Washington; the
1:100,000-scale DLG for Tacoma,
Washington; the 1:2,000,000-scale DLG
for the northwestern States (WA, OR,
and ID); the 1- by 2-degree land use and
land cover data for Seattle, Washington;
the 1- by 1-degree DEM for Seattle,
Washington East; and the Geographic
Names Information System data for the
State of Washington.

The US GeoData Qnmplcr is available

Ordering instructions

DLG data are written as ANSI-standard
ASCII characters in fixed-biock format on
uniabeled or ANSI labeled nine-track
magnetic tape at a 1,600-bpi or 6,250-bpi
density. DLG’s may be ordered by speci-
fying the scale, format, maximum block
size, tape density, tape label, and either
the topographic quadrangle name or
section, or the southeast latitude and longi-
tude comer coordinates of the sales unit.

The US GeoData Sampier can be ordered
by name and is offered in standard or
opiional ASCII DLG formats, on either
one 6,250-bpi or three 1,600-bpi tapes.

To assist you in ordering, the Earth
Science Information Center (ESIC) can
furnish indexes, price lists, and order
forms. Data Users Guides are included

with each order.

For further information, contact the
USGS, Earth Science Information Center,
507 National Center, Reston, VA 22092,
or call 1-800-USA-MAPS.

June 1993
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. Boundaries -- This category of data consists of (1) political boundaries that identify
States, counties, cities, and other municipalities, and (2) administrative boundaries
that identfy areas such as National and State forests. Political and administrative
boundaries are always collected as a single data set.

. Hydrography -- This category of data is currently being collected as combined
hydrography consisting of all flowing water, standing water, and wetlands.

Prior to 1983, hydrographic data were differentiated into two components: streams
and water bodies. Streams represent flowing water and were digitized as a network
intended for hydrologic flow modeling. Streams included the banks of double-line
rivers and centerline connectors placed through double-line rivers and lakes. Water
bodies include standing water such as lakes and ponds. Wetlands and coastal
hydrographic data were not collected.

. Public Land Survey System (PLSS) -- This category of data describes the
rectangular system of land surveys that is administered by the U.S. Bureau of Land
Management. PLSS data are only collected for areas falling solely, or in part,
within the States that were formed from the public domain. The PLSS subdivides
the public domain and represents property boundaries or references to property
boundaries. These DLG data are not intended to be official or authontanve They
are presented as cartographic reference information. The only legal basis for

legal
determining land boundaries remains the original survey.



DIGITAL LINE GRAPHS FROM 1:24,000-SCALE MAPS

continued

. Transportation -- This category of data includes major transportation systems
collected in three separate overlays labeled: (1) Roads and Trails, (2) Railroads, and

(3) Pipelines, Transmission Lines, and Miscellaneous Transportauon Fearures.

In the last quarter of 1985, new transportation attribute codes were implemented.
The principal difference between the old and new coding schemes is that under the

old transportation subcategory, certain miscellaneous transportation features were not
collected and descriptive artribute codes were not used

. Other Significant Manmade Structures -- This category of data includes
miscellaneous cultural features not included in the other major data catego

New attribute codes for Other Significant Manm

atBIDULL CUULy 1V (L U3 L v aiis

A
the last quarter of 1985. Very lml data from this category currently reside in the
NDCDR,.

The attribute codes for the following base categories were newly defined in late 1985. Currendy,
there are very little data available in these cateo
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(primarily contour data).

. Surface Cover -- This category of data consists of information about vegetauve

cnrfara Anyar inh Ao wAn PRI, Sl e

SuriaCe¢ COver sucn as wuuua, m,xuu, orchards, and vuxcy’drUb vegetauve features
associated with wetlands, such as marshes and swamps, are collected under

QuirFana Taatiiman PO .

ncu-vegeta ive Surface Features -- This category of data consists of information
about the natural surface of the Earth as symbohzed on the map such as lava, sand
A nvrnl Fantiean H PP USRS § I PUR S

features. This ¢ category is not all-inclusive, as other non-vegetagve
eatures are found the category of Hydrography.
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. Survey Control and Markers -- This category of data consists of information about
the points of established position and third-order or better elevations that are used as
fixed references in positioning and correlating map features.



DIGITAL LINE GRAPHS FROM 1:2,000,000-SCALE MAPS

The small-scale (1:2,000,000-scale

The DLG dara files derived from the 1:2,000,000-scale maps contain seiected base categories of
cartographic data in digital form. The data files are derived from the sectional maps of the 1970
National Atlas of the United States of America. The following categories are included in current
1:2,000,000-scale DLG files:
. Boundaries -- This category of data includes boundary information collected in two
separate subcategories: (1) Po}mcai Boundaries and (2) Administrative Boundaries.

S C of data includes features collected in three separate
Streams, (2) Water Bodies, and (3) Hypsography (Continental

rans puuduuu -- This category of data includes major transportation systems
ected in three separate subcategories: (1) Roads and Trails, (2) Railroads, and
) Cultural Features (airports and Alaska pipeline).

DISTRIBUTION FORMATS

The 1:2,000,000-scale DLG data are available in three distribution formats: (1) standard,
(2) optional, and (3) graphic.

The Standard distribution format was designed to minimize storage requirements. Explicit
topological linkages are contained only in the line elements.

The Optlonal distribution format was designed for data interchange. These files are typically larger
than those in the standard format but, for certain applications, can simplify processing
requirements. Topological linkages are explicitly encoded between all line and node elements, and
all line and area elements. This structure allows a polygon data structure to be easily created.

The Graphic distribution format was designed to be compatible with the GS-CAM (Geological
Survey - Cartograpmc Automatic Mapping) software. This software provides for plotting line and
point information using a variety of map projections, scales, and graphic symbologies.

The files in the graphic distribution format are derived from the topologically
structured DLG data described above, and contain a subset of the line and attribute code
information in the DLG files. No node or area information is stored in these files. These files are
not topologically structured.

) DLG sectional U.S. coverage
data is available on a CD-ROM for $32

VAL iadlLlc a AL LU L



DIGITAL LINE GRAPHS FROM 1:100,000-SCALE MAPS
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° Transportation -- This category of data includes major trans-
portation systems collected in three separate subcategories
labeled: (1) roads and trails, (2) railroads, and (3) pipelines,
transmission lines, and miscellaneous transportation.

' Hypsography -- This category of data consists of information on
topographic relief (primarily contour data), and supplementary
spot elevations.

. Boundaries -- This category of data consists of
boundaries that identify States, counties, ¢
municipalities, and (2) administrative bound
areas such as National and State forests. P
strative bhoundaries are always collected as
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The remaining categories: manmade features, survey control, vegetative
surface cover, and nonvegetative features are projected to enter the
production phase in 1990



DIGITAL LINE GRAPHS

The 1:24,000-scale and other large-scale DLG data are available in two distribution formats: (1)
standard and (2) optional

The Standard distribution format is intended to minimize storage requirements. Explicit topological
linkages are contained only in the line elemenis (stariing node, ending node, area to the ieft of
direction of travel, area to the right of direction of travel).

The Optional distribution format was designed to facilitate data usage. The topological relationships
explicitly encoded include starting node, ending node, area to the left of direction of travel and area
to the right of direction of travel for line elements, bounding lines for area elements, and bounding
lines for node elements. These files are typically larger than those in the standard format but, for
certain applications, can simplify processing requirements. For example, topological linkages are
explicily encoded for all line, node, and area elements, allowing a polygon data structure to be
easily created. These linkages facilitate GIS applications of DLG data as well as generation of
graphic products.

The characteristics of the standard and optional DLG formats are

Standard and opticnal DLG format

Stamdard Optional

Character set 8-bit ASCII 8-bit ASCII
Logical record 144 bytes 80 bytes
length
Physical record Variable in Variable in
length (blocksize) multiples of multiples of

144 bytes. 80 bytes.
Coordinate system Intemal file Ground

(thousandths of planimetric

a map inch). (UTM).
Topological Contained only Contained in
linkages in jine eiements. node, area, and

line elements.




DIGITAL LINE GRAPHS FROM 1:2,000,000-SCALE MAPS --continued

Multistate cells used for Digital Line Graphs from 1:2,000,000-scale maps.

INDEX MAP

NORTHEASTERN STATES

MIDDLE ATLANTIC STATES
SOUTHEASTERN STATES

FLORIDA

SOUTHERN MISSISSIPPI VALLEY STATES
CENTRAL MISSISSIPPI VALLEY STATES
NORTHERN GREAT LAKES STATES

CMNITUENDAN TEYAC
OV TIETUY 1T CAAD

SOUTHERN PLAINS STATES
CENTRAL PLAINS STATES
NORTHERN PLAINS STATES
ARIZONA AND NEW MEXICO
SOUTHERN CALIFORNIA
CENTRAL PACIFIC STATES
NORTHWESTERN STATES
16 SOUTHEASTERN ALASKA
17 CENTRAL ALASKA

18 NORTHERN ALASKA

19 SOUTHWESTERN ALASKA
20 ALEUTIAN ISLANDS

21 HAWAIIAN ISLANDS
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APPENDIX  --Sample DLG Data File (Standard Distribution Format)
(Each 144-character record is shown as two consecutive T2-character lines.)

GLEN ELLEN 1968 24000
3 1 10 -0.122033045000000D 09 0.380180450000000D 08 0.0
0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 2 0.610000000000000D 00 0 4
-0.122625000000000D 03 0.382500000000000D 02 =-0.122625000000000D 03
0.383750000000000D 02 =0.1225000000000600D 03 0.383750000000000D 02
-0.122500000000000D 03 0.382500000000000D 02

o

.609594407590000D 00 -0.288178569420000D-02 0.538248793410000D 06
0.424037445560000D 07 4
SW -8971-11376NW -8955 11375NE 8955 11376SE 8971-11376

(Y

BOUNDARIES (24&25) 795 16 795 7 530 20
N 1 -8971-11376 0 0
N 2 -8955 11375 0 0
N 3 8955 11376 0 0
N 4 8971-1137s6 0 0
N 5 -8966 3203 0 0
N 6 2101 11374 0 0
N 7 5832 11376 0 0
N 8 7513 11376 0 0
N 9 8956 7494 0 0
N 10 8961 2884 0 0
N . 11 3469 10371 0 0
N 12 5530 9112 0 0
N 13 -3115-10127 0 0
N 14 7520 11175 1 0

50



APPENDIX  --Standard DLG Distribution Format (Record Contents)

In the standard DLG distribution format, the topologlcal linkages are contained only in the line elements. The
files are physically comprised of siandard 8-bit ASCII characiers organized into fixed-length 1ogu:a1 records of

144 characters.

Logical
record
type

aw >

o -

IO O

Type C (one record

to

Data records

sequence of records in a standard distwibution D

Nine distinct record types are defined.

Content

Header record containing DLG identification information.
Header record comaining projecu'on information and registration poims

Header record Au::m_uymg data LdLCgUIle contained in this DLG and mmcaung the
number of nodes, areas, and lines in each category.

A node or an area record.

A line record.

Record containing x,y coordinate string.

Record containing attribute codes.

Record containing text string (not currently used).

Accuracy estimate (not currently used).

v\vn .

LG file is as follows:

)

Node records Repeated
Node description (D.]) for each
Atibute codes (F) node within a h
Text stning (G) ] data category
Area records i
Area description (D.1) ! Repeated Repeated
Atmbutc codes (F) for each for each
Text string (G) ) area within a } data category
data category r
Line records
Line description (D.2) Repeated
x,y coordinates (E) for each
Attribute codes (F) ) line within a J
Text string (G) data category

3. Accuracy estimate

Tvne H (Ana v
1Y 1 \On€ 1€



APPENDIX  --Sample DLG Data File (Ontional Distribut

L. 1Y W paalildl aci 10ulen rorm

(Bach 80-dnnct.cr record is shown as a single line.)

USGS-NMD DLG DATA - CHARACTER FORMAT - 09-25-82 VERSION
GLEN ELLEN 1968 24000
3 1 10 2 0.61000000000D+00 4 0 4
~0.122033045000000D+09  0.380180450000000D+08 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.10000000000D+01 0.0 0.0 0.0
SW 38.250000 -122.625000 532812.91 4233413.86
NW 38.375000 -122.625000 532757.10 4247282.79
38.375000 -122.500000 543674.93 4247335.01
SE 38.250000 -122.500000 543750.25 4233465.56
BOUNDARIES (24&25) 0 16 16 010 7 7 010 20
N 1 532812.91 4233413.86 2 " 0
1 -10
N 2 532757.10 4247282.79 2 0 0
-2 3
N 3  543674.93 4247335.01 2 0 0
-6 7
N 4 543750.25 4233465.56 2 0 0
-9 10
N 5 532773.94 4242301.15 3 0 0
-1 2 iz
N 6 539496.77 4247314.04 3 0 0
-3 4 17
N 7 541771.16 4247326.01 3 0 0
-4 5 -19 ’
N 8 542795.89 4247330.85 3 0 0
-5 6 -14
N 9 543686.72 4244968.57 3 0 0
-7 8 -15
N 10 543703.06 4242158.35 3 0 0
-8 9 -20
N 11  540333.59 4246706.56 3 0 0
-16 -17 18
N 12 5415$3.59 4245945.02 3 0 0
-18 19 20
N 13 536379.09 4234192.12 2 0 0
11 -11
N 14 542800.74 4247208.34 2 1 0
14 15
90 1
N 15 537351.64 4243171.97 2 1 0
-12 13
90 1
N 16 538780.02 4243415.25 2 1 0
-13 i6 '

90 1



APPENDIX --Optional DLG Distribution Format (Record Content

In the optional DLG distribution format, topological linkages are explicitly encoded for node and area
elements as well as for line elements. The files are physically comprised of 8-bit ASCII characters organized
into fixed-length logical records of 80 characters (bytes). Bytes 1-72 of each record may contain DLG data,
and bytes 73-80 may contain a record sequence number.

The 11 distinct record types used in the optional DLG distribution format may be categorized as header and

data records,

Four types of records are considered header records:

. File identification and description records

. Accuracy records (not currently used)

. Control-point identification records

. Data-category identification records
Seven types of records are considered data records

. Node and area identification records

. Node-to-line linkage records

. Area-to-line linkage records

. Line identification records (also contains line-to-node and line-to-area linkages)

. Coordinate string records

. Attribute code records

. Text records (not currently used)

The actual sequence of records in an optional distribution format DLG file is as follows:

. 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 idenufication record Repeated
Node-to-line linkage record(s) 2 for each
Attribute code record(s) node within a N
Text record(s) } data category

Area identification record ) Repeated Repeated
Area-to-line linkage record(s) for each for each
Attribute code record(s) s area within a p data category
Text record(s) data category

Line identification records ] Repeated
Coordinate string record(s) for each
Attribute code record(s) line within a /

Text record(s) / data category



