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QUALI TY CONTRCL

Quality control is an integral part of the production process and
i ncl udes project planning and the use of proper hardware, software,
and procedures. It is the responsibility of each nmapping center to
enpl oy techniques and procedures necessary to conply with all
standards specified in this docunent. Only techniques and
procedures approved by the O fice of Techni cal Managenent are to be
used for testing, editing, mani pulating, or filtering DEMdata. The
followi ng tests, inspections, and corrective actions are nandatory

to ensure the accuracy and fornmat of the DEM

ACCURACY VERI FI CATI ON

Statistical Testing

A representative sampling of test points is used to verify the
accuracy of a DEM A m ni nrum nunber of 28 test points per DEMis
required (20 interior points and 8 edge points). Specific standards
regarding statistical accuracy and related testing criteria are

described in this docunent, part 2, Specifications, section 2.1.4.

Water Bodies (level 1 & 2 DEM

Wat er bodi es contained in DEM data are edited when they conformto

the following criteria:

o Type

- Ponds, | akes, reservoirs, and doubl e-Iine drai nage.

o Size
- Ponds, lakes and reservoirs that exceed approximtely 1/2
inch at map scale (1000 feet at 1:24,000 scale, 4167 feet at

1: 100, 000 scale) along the major axis.
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- Double-line drainage exceeding 1/4 inch (500 feet at
1. 24,000 scale, 2087 feet at 1:100,000 scale) in width. The
drainage lints will be represented by cl osed pol ygons bounded

by shorelines and contour crossings (or closure |lines).

To establish the water body elevation of each of the individual
pol ygons of a doubl e-1ine drain, assign the el evati on of the contour

crossing (or closure line) representing the | owest el evation of the

pol ygon.

Deternine the correct horizontal and vertical position or el evation
from published products or other office sources by procedures
est abl i shed by the mapping centers. Edit water body data using the
map or orthophoto containing the nost current water body inforna-
tion. Hori zontal position and shape are as inportant as the

el evati on.

Wat er bodi es neeting type and size criteria but |acking a published
el evation are assigned an interpol ated elevation not to exceed the
hi ghest contour that cl osely approxi mates t he shoreline of the water
body. To derive this elevation interpolate one half the contour
i nterval subtracted fromthe next higher naturally occurring contour
el evati on above the water body or substitute an el evation derived
from various water control structures such as spillways and
enbankment s. For reservoirs that have been drained or otherw se
altered at the time of the photograph, the normal pool elevationis

used as the standard.

Sea level is set as an arbitrary value of zero in the DEM The
shoreline is defined as nean high tide as delineated on standard
USGS quadrangl e maps. Local variations of tides are rarely tied to
or coincide with absolute datunms; therefore, as derived within the

DEM neither sea level or nean high tide are assuned to be rel ated

3-2



Standards for Digital Elevation Mdels

Part 3:

3. 1.

8/ 97

3

Quality Control

to NGVD 29 or other datums. For those DEM s coll ected under an MU
exchange agreenent with the NI MA, shoreline and coastline elevation
val ues nust be hi gher than the adjacent water el evations. Extrenely
shallowland just interior to coastlines but not classified as swanp
or ot herwi se i nundat ed shoul d have a hi gher el evati on val ue than the
sea by at |east one unit of resolution to force | and/ water boundary

portrayal .

As indicated in section 2.2.2, Vertical Accuracy, water bodi es nust
be depicted as flat and generally | ower than the surrounding terrain
and must have shorelines clearly delineated. Where water bodies
join or nmerge with swanps or other areas that are inundated at the
same el evation, the swanp or other area nust be brought to conform
to approximatly the sane el evation as the water body. Water bodies
nmust not have striations or benches of any kind. Areas such as
swanps that are nornally i nundated nmust be free of artifacts such as
striations or benches so that the surface is interpretable as a

hydr ogr aphi c feature.

Hydr ogr aphy (|l evel 3 DEM s only)

For level 3 DEMs, the grid is constrained by all maj or hydrographic
features contained within a DLG hydrography category, including
dr ai nage, | akes, swanps, and shorelines. Elevations of hydrographic
features are deternined through interpolation of contours using a
regi stered DLG hypsography file. DEMsurfaces constrai ned to drains
are treated as a special case of hypsographic faulting where the
DEM surface is sinply creased along the track line of the drain.
Additionally, all 30-neter gridcells are tilted consistent with the
direction of streamflow, along the track line of the drain. There
nmust not be any unsupported breaks or discontinuities in the rate of

sl ope of the drain.
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Sl opes

The intent of DEM production processes is to produce DEM data sets
that are accurate representations of slope as well as elevation.
Sl ope data are nore critical to certain scientific applications than
are el evation data. For this reason the DEMshoul d be smooth within
the grid and continuous from node to node except at natural break
poi nts such as streans, cliffs, and craters. Level 2 and level 3
DEM data derived from contours generally represent slope nore

accurately than level 1 DEM dat a.
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LOGE CAL AND PHYSI CAL FORMAT VERI FI CATI ON

The conputer program DEM VERIFY, is the standard software used to
verify the logical and physical fornat as part of the data base
entry procedure. Validation by this software applies to all DEM
software systens of the USGS and other governnent agencies or
contractors whose data are intended for submission to the NDCDB. In
all cases where the integrity of the logical or physical DEM
structure is in question, DEM VERI FY is the standard software for

format verification.
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VI SUAL VERI FI CATI ON

Additional testing is performed using a DEMEditing System (DES) to
aid in the identification of blunders such as irregularly gridded
data, mstagging of tops and depressions, and spikes. These
bl unders are generally identified by displaying the DEMwith the aid
of DES options, which include col or bandi ng of el evation gradients,
stereoscopi ¢ viewi ng using anaglyphic filters, and shaded-relief
enhancenent. An elevation matrix is analyzed in suspect areas and

corrected as required.

Verification includes:

1. ldentification of the maxi numand mi ni mum el evati ons contai ned
in the DEM and conpari son with the nmaxi mumand mni ni mum val ues
represented by contours or spot elevations on the best
avai | abl e map product of the area. The maxi nrum and mi ni num
grid points nmust be within the stated error tolerances
(section 2.3). The data and nap should be examned to

determ ne the reason for any di screpancy and the data edited.
2. Verification of all elevations below sea |l evel according to

the best available map product of the area and, if unsup-

ported, adjustnment to the surrounding terrain.
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EDI TI NG

If it is judged economically feasible, the mapping centers will edit
the DEM data set or reprocess the raw data. These edited or
reprocessed DEMs will be resubmtted for quality review and entry
to the NDCDB. If it is judged that the DEMis not repairable or
fails to neet the accuracy requirenments or pass both the visual and

software tests then the DEMwi |l be rejected and deleted fromthe
NDCDB.
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