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ORGANIZATION

The U.S. Geological Survey Mission and Organization

The U.S. Geological Survey was established in 1879 and charged with the
responsibility for the '"classification of public lands and examination of
the geological structure, mineral resources, and products of the national
domain." Over the years the evolution of the earth sciences, the need to
carefully manage the Nation's nonrenewable resources and to find new
sources of critical energy and mineral commodities, and mounting concern
over man's impact on the environment have added numerous other duties
including geographic research, hazards studies, topographic and geologic
mapping, and water resources assessments. The Survey is an impartial
research agency that gathers, interprets, and distributes data in order to
advance scientific knowledge of the Earth so that managerial decisions
related to natural resources can be based on objective information.

The Geological Survey is headquartered at Reston, Va., and maintains a
nationwide organization consisting of more than 200 offices located
throughout the United States. The Survey is organized into three program
Divisions (National Mapping, Geologic, and Water Resources), two major
Offices (Earth Sciences Applications and National Petroleum Reserve in
Alaska), and two support Divisions (Administrative and Computer Center),
each reporting to the Director of the Survey. The Survey's field organi-
zation is made up of Regional Offices at Reston, Va., Denver, Colo., and
Menlo Park, Calif., and a network of field and special-purpose offices.
These offices coordinate and administer the work of the Survey's widely
dispersed activities.
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FOREWORD

In support of the Geological Survey's mission to provide information
about the Earth and its physical resources, the National Mapping Division
(NMD) provides geographic and cartographic information, maps, and tech-
nical assistance, and conducts related research responsive to national
needs. The purpose of this document is to report research, investiga-
tions, and technical developments accomplished or currently being
conducted in the NMD. The report covers projects undertaken by staff
members in the Office of Research, by personnel in the five production
centers, and through contracts. ’

Increasing demands for current and accurate cartographic and geographic
data have encouraged many new technological developments in data acquisi-
tion, processing and display. Active research and development is
conducted in NMD to improve the quality and efficiency of map production
and to evolve new technology to support national earth science needs.
Research continues in digital cartography and the related broad field of
spatial data handling to support the development of a Digital Cartographic
Data Base for the nation. Research to analyze these data in order to
locate, predict, and plan for environmental changes or hazards should
enable decisionmakers at all levels of government or the private sector
to more fully utilize this information.

In order to complete nationwide large-scale map coverage by the late
1980's, the Division has developed technical standards and initiated an
accelerated production program for Provisional Edition topographic maps.
Provisional maps will be prepared for all remaining unmapped 7.5-minute
quadrangle areas, including those currently covered by 15-minute maps and
all unmapped 1l5-minute areas in Alaska.

In October 1980 the Geological Survey reorganized elements of the
Publications Division, the Geography Program of the Land Information and
Analysis Office, and the Topographic Division into the present National
Mapping Division. An Assistant Division Chief for Research manages three
Offices - Cartographic Research, Geographic Research, and Systems and
Techniques Development.

This office structure was designed to enable each group to conduct
specific tasks. Thus, the Offices of Cartographic Research and
Geographic Research conduct basic and applied research in their disci-
plines and relate with such research carried on in the mapping centers.
The Office of Systems and Techniques Development conducts research on
hardware and software systems development for the Division, establishes
and issues technical cartographic standards, and serves as the principal
staff contact for technical problems faced by the Division.

To aid in the coordination, a research committee has been established
within NMD to advise the Division Chief and the Director of the Geological
Survey on major research and development activities. This committee will



also serve as a clearinghouse for long-term, policy-related, or multi-
center research projects. An advisory group, composed of representatives
from other Federal agencies, academia, and the private sector, has also
been proposed to broaden research coordination with the cartographic and
geographic professional community.

This report, therefore, summarizes selected current and completed research
and development activities carried on in the National Mapping Division
during 1981. A complete listing of all projects and responsible Offices
is included as an Appendix. A list of Selected References includes
research reports and publications for the period 1978 through 1981.

)2 S

Lowell E. Starr
Assistant Division Chief for Research
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INTRODUCTION

This report reflects the major research activities within the National
Mapping Division. The last report, published in 1977, covered carto-
graphic research in the areas of field surveys, photogrammetry, ortho-
photomapping, and remote sensing, with a minor emphasis on hardware for
digital cartographic applications. Since 1977 additional research areas
have gained importance due to organizational changes, technological
developments, and an increased emphasis on the mission of the Division to
develop a digital cartographic data base. Therefore, this report includes
digital cartography, with emphasis on several key areas on spatial data
handling relating to both cartographic and geographic digital data,
geographic analyses of land use and changes in land use, potential
environmental hazard areas, and multidisciplinary studies.

Several special projects, undertaken in 1981, are highlighted. The
eruption of Mount St. Helens in 1980 resulted in a series of special
cartographic products. The System Alpha study, which reports on a
three-phase strategy for the development and maintenance of the Digital
Cartographic Data Base, was completed. A 1:2,000,000-scale data base,
developed using source materials from the "National Atlas of the United
State of America," will be completed in 1982. Standards for a new series
of Provisional Edition topographic maps were prepared to meet the goal of
completing nationwide large-scale map coverage by the end of the decade.
In the area of remote sensing, a concept was developed and validated for
an operational Earth resources mapping satellite--Mapsat.

The section on spatial data handling reflects the current major research
thrust in the Division and covers a wide range of activities in the areas
of manipulation, retrieval and analysis of digital cartographic and
geographic data. Included here are projects such as the development of a
prototype geographic information system for utilizing the digital products
of the land use and land cover mapping program, and activities relating
to the development of the Digital Cartographic Data Base. The section on
cartographic and geographic studies covers basic and applied research in
both disciplines, including topics which range from land use change to
the development of new cartographic techniques. Research discussed in
the section on remote sensing and space technology includes studies
specifically related to Landsat, Seasat, and side-looking airborne radar.
The treatment of digital data derived from space sensors for image mapping
and geographic applications is also included. The systems and techniques
research and development section emphasizes developments in digital
applications hardware, and techniques for handling raster-formatted

data. This section also covers studies 1in screenless lithography and
automation of cartographic lettering. Associated activities such as the
testing and calibration of aerial cameras, research in camera calibration,
and information on resolution targets and the distribution of computer
software are covered in the final section.

All illustrations in this report are reproduced in black and white.
However, some of them actually depict experimental maps which were
produced in color.



1981 HIGHLIGHTS

Mount St. Helens Mapping

The volcanic eruption of Mount St. Helens in 1980 resulted in a series of
special cartographic products required by other USGS Divisions and land
management agencies. All products required special procedures due to
time, cartographic, and logistical constraints. The five major efforts
involved 1:100,000-scale base maps, orthophotoquads, contouring sequential
topographic changes, surveying and mapping along drainage basins, and
generation of digital cartographic data.

The 1:100,000-scale base maps were the first products prepared in response
to local planning requirements after the May 1980 eruption. Both pre- and
post-eruption versions were made. This was a cooperative effort with the
U.S. Forest Service and the State of Washington's Department of Natural
Resources. Special symbols were used and the hazardous area received
special editing treatment.

Post-eruption 1:24,000-scale orthophotoquads were also produced. These
orthophotoquads were made from NASA 1:130,000-scale photos taken from a U2
aircraft in June 1980. Due to poor weather, this was one of the earliest
sets of mapping photos flown after the eruption. Higher-resolution ortho-
photoquads were produced later from 1:40,000-scale photographs taken in
September 1980.

A new series of 1:24,000-scale topographic maps was started with the
discovery of the "bulge" in March 1980, prior to the major eruption in May
1980. The mapping was used to monitor the changes on the mountain. The
earlier 15-minute map was compiled in 1952 at 1:48,000 scale. The first
topographic map in the series was compiled from the 1952 photographs at
1:24,000 scale. As a basis for monitoring the "bulge," a 1:24,000-scale
map was compiled from July 1979 photographs. Pre-eruption mapping was
produced from photographs taken in April and May 1980, and post-eruption
mapping was completed from photographs taken from June through October
1980. The photographs taken in September 1980 were used to compile the
1:24,000-scale map which was published. These maps were compiled in most
cases within a few days of the flight day to assist others in their moni-
toring of the mountain and its surroundings. Two examples of topographic
contouring are shown in figures 1 and 2.

The USGS Water Resources Division had an immediate requirement for large-
scale (1:4,800) maps of drainage basins in the Mount St. Helens area for
erosion monitoring and watershed analysis. Most of this mapping was done
under contract. However, due to short-term needs in critical areas, the
NMD produced some maps prior to the contract mapping. This effort
required ground surveys and photogrammetric mapping at large-scale accuracy
in an extremely short timeframe. Ground crews worked under difficult
access and hazardous conditions, performing field surveys required for the
photogrammetric work. Analytical aerotriangulation was used to extend
field control, using accurate procedures which minimized the field
requirements. The final products were compiled photogrammetrically at
1:4,800 scale with 4-foot contour intervals.
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APPENDIX
CURRENT RESEARCH PROJECTS

Information on all research activities discussed in this report may be
obtained by contacting the Assistant Division Chief for Research, National
Mapping Division, USGS National Center, Mail Stop 519, Reston, Va. 22092
(703) 860-6291, FTS 928-6291). Information about the following topics may
also be obtained by contacting the responsible Office or Mapping Center at
the address given below.

Assistant Division Chief for Research
National Center, Mail Stop 519
Reston, VA 22092
(703) 860-6291
FTS 928-6291

System Alpha Study

NMD Office of Cartographic Research
National Center, Mail Stop 522
Reston, VA 22092
(703) 860-6271
FTS 928-6271
DEM Editing Using a Polygon Scan Conversion Process
Automated Cartography
Automated Cartographic Lettering
Automated Names Handling Research
Map Projections
Application of Linear Algebra to Computation of Gridded Data
Generalized Adjustment by Least Squares
Radar Studies
Seasat Altimeter
Resolution Targets

NMD Office of Geographic Research
National Center, Mail Stop 521
Reston, VA 22092
(703) 860-6341
FTS 928-6341
Geographic Information System Development
Geographic Names Information System
Algorithms for Generalization of Land Use and Land Cover Data
Identifying Changes in Land Use and Land Cover
Land Use and Land Cover Statistics
An Assessment of the Accuracy of Land Use and Land Cover Maps
Land Use and Land Cover Change Research - Allegheny County, Pa.
Computer-plotted Map of Land Use and Land Cover, Three Mile Island
and Vicinity
Computer Graphics Experiments and Techniques
Barrier Islands Coastal Studies
Level III Land Use and Land Cover Classification of the North Carolina
Barrier Islands
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Level III Land Use and Land Cover Mapping in Connecticut

Mapping of Irrigated Cropland with Landsat Digital Data

Mapping of Vegetation and Land Cover in Alaska with Landsat Digital
Data

Research Cartographer, EROS
NMD Office of Research
National Center, Mail Stop 519
Reston, VA 22092
(703) 860-6294
FTS 928-6294
Mapsat
Landsat Cartographic Research
Combination of Unlike Data Sets
Multispatial Data Acquisition and Processing

NMD Office of Systems and Techniques Development
National Center Mail Stop 526
Reston, VA 22092
(703) 860-6301
FTS 928-6301
Provisional Map Standards Development
Image Map Research
Satellite Surveying System
Screenless Lithography
Analysis of the Image Chain in the Orthophoto Production System
Aerial Profiling of Terrain System
Digital Data Editing System
Applications and Techniques Development for Raster-formatted Data
Pass Point Marking System
Online Aerotriangulation Data Collection and Edit System
Map Revision Module for Kern PG2-AT Stereoplotter
Automatic Map Symbol Placement System
Voice Data Entry System
Computer Software Distribution
Testing and Calibration of Aerial Cameras

USGS Eastern Mapping Center
National Center, Mail Stop 567
Reston, VA 22092
(703) 860-6352
FTS 928-6352
The 1:2,000,000-scale Data Base
Data Base Development

USGS Mid-Continent Mapping Center
1400 Independence Road
Rolla, MO 65401
(314) 341-0880
FTS 277-0880
Applications Software Development for Land Use and Land Cover Data
Land Use and Land Cover and Environmental Interpretation Keys:
A Guide for Missouri
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USGS Rocky Mountain Mapping Center
Denver Federal Center, Box 25046
Denver, CO 80225
(303) 234-2351
FTS 234-2351
Experimental 1:63,360-scale Orthophotoquad of Kodiak A-6 Quadrangle,
Alaska
Land Use and Land Cover Mapping in South-central Alaska
Mapping Perennial Snow and Ice in South-central Alaska

USGS Western Mapping Center
345 Middlefield Road
Menlo Park, CA 94025
(415) 323-2411
FTS 467-2411
Mapping of Irrigated Cropland with Landsat Digital Data
Mapping of Vegetation and Land Cover in Alaska with Landsat Digital
Data
Mount St. Helens Mapping
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