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Digital elevation modeis

Digual elevation model (DEM) data
consist of an array of regularly spaced
eievauions. U.S. Geoiogical Survey
(USGS) DEM data are sold in 7.5-

olra el —

minute 18 _ minisea fAla ka only), an
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1-degree units.
Data production

DEM data for 7.5-minute units are
collected by four production methods:
(1) the Gestalt Photo Mapper 11 (GPM2),
an automated phologrammetric system
designed (o0 produce orthophotos, digital
terrain data, and contours in subunits
called patches; (2) manual profiling from
photogrammetric stereomodels using
siereoplotiers equipped with three-axis
electronic digital profile rccordmg
modules, “" scan...us stereomodels
along suvcs:we terrain profiles; (3)
interpolation of the elevations frcm
stereomodel digitized contours, derived
from stereoplotiers equipped with three-
axis digial recording modules vsed for
compilation of 7.5-minute topographic
quadrangle maps; and (4) interpolation
from digital line graph (DLG) hypso-
graphic and hvdrographic data, collected
using scanners, manual digitizers, and
automaled line followers.

DEM daia for 15-minute units are
derived from DLG hypsographic and
hydrographic data.

DEM data for 1-degree units are collected
from topographic map sources, ranging
from the 7.5-minute map series to the

1- by 2-degree map series, or from photo-
graphic sources by using image correlation

systems.

Unit size and file extent

DEM data for 7.5-minute units corres-
pond to the USGS 7.5-minute lopographic
quadrangle map series for all of the

United States and its territories except

clr
Alaska.

C

5-minute units correspond

for 1
th SGS 15- mmute Lopogmphlc
gle m

latitude, U“"“‘ south of 59° N. cover 15-
by 20-minute areas, those between 59°
and 62° N. cover 15- by 22.5-minute
areas, those between 62° and 68° N.
cover 15- by 30-minute areas, and thosc
north of 68° N. cover 15- by 36-minute
areas. (All values are latitude-longitude,

respectuively.)

DEM data are produced by the Defense
Mapping Agency in |- by 1-degree units
that correspond 10 the east or west half of
USGS 1- by 2-degree topographic quad-
rangle map series (1:250,000 scale) for all
of the United States and its termitories. In
Alaska these are west, central, and east

files.

All nonstandard quadrangles with neat-

lll’]f‘( that extend hﬂvnnr{ the standard unit
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size (o accommodme overedge boundaries
are collected as multiples of the standard

unit sizes. These data, therefore, are sold
as two 7.5- by 7.5-minute units.

Data characteristics

All DEM data are similar in logical data
structure and are ordered from south to
north in profiles that are ordered from
west to east. However, they differ in
geographic reference systems and
sampling intervals.

DEM data in 7.5-minute units consist of
regular arrays of elevations arranged
honzontally on the Universal Trans»erse

Mercator (UTM) coordinate system of

the North American Datwum of 1927
(NAD 77\ These data are siored as
profiles wuh 30-meter spacing along and
between each profile. The profiles do
not always have the same number of
elevations because of the variable angle
between true north and grid north in the
UTM system.

DEM data in 15-minute units consist of
reguiar arrays of elevations arranged
horizontally to the coordinate sysiem of
NAD 27, The spacmg between elevations
along profiles is 2 arc seconds of latitude
by 3 arc seconds of longitude. Each
profile has 451 elevations.

DEM data in 1-degree units consist of
aregular array of elevations arranged
honzomzlly using the coordinate system
of the World Geodetic System 1972
Datum. A few units are also available
using the World Geodetic System 1984
Datum. Spacing of the clevations along
and between each profile is 3 arc seconds
with 1,201 elevations per profile. The
only exception is DEM data in Alaska,
where the spacing and number of
elevations per profile varies depending on
the fattude. Lattwdes between 50° and
70° N. have spacings at 6 arc seconds
with 601 elevations per profiie, and
lattudes gmat:r than 70° N, have
spacings at 9 arc seconds with 401
elevations per profile.



©3 - Minute DEM plot of Tumwater, Washington

Data records

A DEM file is organized into three logical
g mA s tmiem s A D A A ThL s A
CLODIUS, LYPT> A, D, dlil L. 11T ly:)C A
‘ecord contains information defining the
yonaral rharantarctire ~nftha MEAA

JCncrdl CharaClerisucs o1 N Ueivy,

cluding its name, boundaries, units of

neasurement minimium and maximum
neasurement, mimimum ang maximum

:fevauons, number of type B records, and
yrojection parameters. There is only one
vre A record per DEM file. The type B
‘ccord contains profiles of elevation dawa
ind associated header informaton. There
s atype B record for each profile. The
ype C record contains statistics on the
weuracy of the data.

Jata accuracy

“he accuracy of DEM data dcpcnds on
Hb source aJAlU x‘:‘:SOxuuun Ul Ult Ude
amples. The accuracy of the 7.5-minute
NCAf Hata te A ad hy ~armea o [laaas
JLivl Udua IJ ULAIVW U)‘ bUlHyd‘“lb AUlCd.l

nterpolated clevations in the DEM with

orresnonding man locatinn elevatione
orresponaing map iccalion €ievauons

.nd computing the statistical standard

[( Vl'ﬂlﬂﬂ Qr rooi-mean- (ﬂl]ﬂn’ error

RMSE). The RMSE is used to describe
ne DEM accuracy. The verucal accuracy
f 7.5-minute DEM’s is 15 meters or
ctier. The 15-minute DEM accuracy is
ne-half of a contour interval of the
S-minute topographic quadrangle map

or better. The 1-degree DEM data have
an absolute accuracy of 130 meters
horizontally and 30 meters vertically.

US GeoData Sampler

A US GeoData Sampler is available for a
nominal charge. The sampler includes the
7.5-minute 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); 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.
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DEM data are wnitten as ANSI-standard
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ASCII characters in fixed-block format
on unlabeled or ANST labeled 9-track
magnetc tapes at a 1,600-bpi or 6,250-bpi
density. The logical record length is 1,024
bytes with a physical record size of 4,096
bytes or four logical records. DEM data
may be ordered by specifying the unit
size, maximum block size, tape density,
and tape label and by identifying the sales

unit by topographic quadrangle name or

by the southeast latiude and longitude
comer coordinates.

The Earth Science Informaton Center
can furnish indexes, price lists, and order
forms. Data Users Guides are included
with each order.

For further information, contact

u.sS. Geological Survcy
C.Jlﬂﬂ DC!CHCL mxormauon \,“ﬂiﬁf
507 National Center

Dacteam Vieginia olglelp)
NECSion, virginia ‘_._uy

1-800-USA-MAPS

June 1953



Structure of Digital Data

The Earth Science Information Centers (ESIC) distribute digital cartographic/geographic data files
produced by the U.S. Geological Survey (USGS) as part of the National Mapping Program. The
data files are grouped into four basic types. The first type, called a Digital Line Graph (DLG), is
line map information in digital form. These data files include information on planimetric base care-
gories, such as transportation, hydrography, and boundaries. The second type, called a Digital
Elevation Model (DEM), consists of a sampled array of elevatons for ground positions that are
usually at regularly spaced intervals. The third type, Land Use and Land Cover digital data,
provide information on nine major classes of land use such as urban, agricultural, or forest as well
as associated map data such as political units and Federal land ownership. The fourth type, the
Geographic Names Information System, provides primary information for known places, features,
and areas in the United States identified by a proper name.

The digital cartographic dara files from selected quadrangles currently available from ESIC include
the following:

b bt bt ik g

. Land Use and Land Cover digital data
- 1:250,000- and 1:100,000-scale Land Use and Land Cover and associated maps

- 1:250,000-scale Alaska Interim Land Cover
Geographic Names Information System

The digital data are useful for the production of cartographic products such as plotting base maps
and for various kinds of spatial analysis. A major use of these digital cartographic/geographic
data is to combine them with other geographically referenced data, enabling scientists to conduct

automated analyses in support of various decision making processes.

The information for the following pages on "Structure of Digital
Daeta” was obtained from sections of the DATA USERS GUIDES listed:

DATA USERS GUIDES

Digital Line Graphs from 1:24,000-Scale Maps - 32
Digital Line Graphs from 1:100,000-Scale Maps -~ $1.50
Digital Line Graphs from 1:2,000,000-Scale Maps - $1.50
Land Use and Land Cover from 1:2,000,000-Scale Maps — S1
Digital Elevation Models - 31

NN NI W

Alaska Interim Land Cover Mapping Program - $1

Data Users Guides 1-7 replace Geological Survey Cicculac 895 B-G.



DIGITAL ELEVATION MODELS

7.5-MINUTE DIGITAL ELEVATION MODELS
Characteristics
A 7.5-minute DEM has the following characteriscs:

. The data consist of a regular array of elevations referenced horizontally in the UTM
coordinate system. The reference datum may be North American Darum of 1927
(NAD 27), North American Datum of 1983 (NAD 83), Old Hawaiian Darum (OHD)
or Puerto Rico Datum of 1940 (PRD).

. The unit of coverage is the 7.5-minute quadrangle. Overedge coverage is not pro-
vided.

. The data are ordered from south to north in profiles that are ordered from west (o
Cast,

. The data are stored as profiles in which the spacing of the elevations along and

between each profile is 30 m.

. The profiles do not always have the same number of elevations because of the vari-
able angle between the quadrangle’s true north and the grid north of the UTM coor-

dinate system.
. Elevations for the continental U S. are either r or feet
Geodetic Venical Daum of 1929 (NGVD 29). Elevations for Hawaii and Puero
Rico are either in meters or feet referenced to local mean sea leve = f
relict terrain or generated from contour ma ps with intervals of |
generally recorded in feet. DEM's of moderate to high-relief terrain or generated
are generally recorded in

1=
hom maps with terrain contour intervals greater than 10
metars

Protiles for 7.5-minute DEM’
base. The profiles are clipped t
of the quadrangle--an approxima

Clm

ion of the geographic m boundary (ncadine).
The resulting area of coverage for the DEM is a quadrilateral, the opposite sides of

which are not parallel

The UTM coordinates of the four comers (bounds) of the DEM'’s are listed in the type A record,
as shown in table 17 data element 11; the UTM coordinates of the siart arting points of each profile
are listed in the type B record (profiles), table 2*data element 3. These coordinates describe the

shape of the quadrilateral and the variable x, y starting position of each profile. Because of the

vanable orientation of th € qu uadrilateral in relation to the UTM coordinate system, profiles inter-

st neatlines as well as the north and south neatlines.

Ln addition, DEM's hav e profile easting values that are continuous from one DEM to the adjoin-

TNy s

ing DEM only if the adjoining DEM is contained within the same UTM zone.

ct th east &nd ISV

* See Data Users Guide 5 - Digital Elevation Models



I-DEGREE DIGITAL ELEVATION MODELS

1-Degree DEM (3- x 3-arc-second data spacing). Provides coverage in 1- x 1-degree

blocks. Two preducts (three in some regions of Alaska) provide m same Coverage
as a standard USGS 1- 2-dcgrcc map series quadrangle. The basi levauon model

C
v = fae tha Meofomos AAdaaio o SETICY it e
is pmducad by or for the Defense Mapping Agency (DMA), but is di

USGS in the DEM data record format.

Charactenstics
A l-degree DEM has the following characteristics:

. The product consists of a regular array of elevations referenced hon’zonr.ally on the
geographic (latitude/longirude) coordinate system of the World Geodetic System 1972

Datmum (WGS 72) or the World Geodetic System of 1984 (WGS 84).

. The unit of coverage is a 1- x l-degree block. Elevation data on the integer degree
lines (all four sides) correspond with the same profiles on the surrounding eight
blocks

. Elevations are in meters relative to NGVD 29 in the continental U.S. and local mean
sea level in Hawaii and Puerio Rico

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

. Spacing of the elevations along each profile is 3 arc-seconds. The first and last data
OIS are at thoe inragar Aagreace Af lantida A mrafila N tharefrrm aamesina 1 9N1
PULLIL dit al ulC HLCECT UCZITCS Ul lauiludc. A pPIrolic Wil uieriore COmidin 1,Zul
elevatons.

. Spacing between profiles varies by latitude; however, the first and last data points are
At tha imtagar Aa oTees t\; T~y Imeth ~f SN0 Adasranc D B R Y TNO NI eb o
atl ulo l“LCsCl UC:‘S CTY Vi 1UUV1LUUC l‘!UlU.l Ul JuU UCVLCCD L‘( 4arid soutn Ul [AY) N, UlIC
spacing is 6 arc-seconds with 601 profiles per product For the remainder of Alaska
north of 70° N the spacing is 9 arc-seconds with 401 profiles per product.

For U.S. 1:250,000-scale 1 degree by 2 degree areas, you need
to order TWO 1 degree by 1 degree DEM units: EAST HALF and
WEST HALF. They are TWO separate DEM units with 1TWO separate
costs: $7 for each half for a total of $14 for the entire area,
if you are ordering siX or more units.

122° 121° : 120°
38° 38°
WEST EAST SAN JOSE
HALFE HALFE 1° x 2°
1° x 1° 1° x 1° 1:250,000-
unit unit scale area
380 l 370
For ALASKA 1:250,000-scale DEMs, some arsas require THREE units:
£AST HALF, CENTRAI HALF and WEST HALF, 1i you want the entire are



. The product consists of a regular array of elevations referenced horizontally to the

dildy Ul TlL

gcogmptnc Oamtude ongitude) coordinate system of NAD 27 or NAD 3.

. Elevation data on the quadrangle neatlines (all four sides) share edge profiles with the
surmounding eight "uadran les

Characteristcs

7.5-MINUTE Alaska DEM’'s have the following characteristics:

. The unit of coverage corresponds to four basic quadrangle sizes for 1:24,000- and
1:25,000-scale graphics (depending on latitude):
MNall ccmrn locanieon
O Jl I
7.5 x 18 minutes State of Alaska north of 68° N ladtude
7.5 x 15 minutes Between 62° N and 68° N latitude
7.5 x 11.25 minutes Between 59° N and 62° N ladtude
7.5 x 10 minutes State of Alaska south of 59° N latitude
. The longitudinal limits of these cells are compuied east and west of the -150 degree
meridian. The north-south cell limits conform to even muitiples of 7.5 minutes of
latitude.
. The data are collected with a 1- x 2-arc-second spacing in latitude and longitude,

respectively. The first and last data points along a profile are at the integer degrees
of latitude. A profile will therefore contain 451 elevatons.

Characteristics

15-MINUTE Alaska DEM's have the following characteristics:

. The unit of coverage comesponds to four basic quadrangle sizes for 1:63,360-scale
graphics (depending on latitude)
Cell size limits
15 x 36 minutes State of Alaska north of 68° N latitude
15 x 30 muinutes Between 62° N and 68° N latitude
15 x 22.5 minutes Between 59° N and 62° N latitude
15 x 20 minutes State of Alaska south of 55° N lautude
. The longitudinal limits of these celis are computed east and west of the -150 degree
meridian. The north-south cell Limits conform to even multiples of 15 minutes of
lattude.
. The data are collected with a 2- x 3-arc-second spacing in latitude, and longitude,

respectively. The first and last data points along a profile are at the integer degrees
of latiude. A profile will therefore contain 451 elevatons.



