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USGS Topographic Maps and Data -
A Personal Journey and Look Ahead

Dr. David J. Cowen 
Distinguished Professor Emeritus 
Department of Geography 
University of South Carolina 
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Outline 

1. A Personal History 
2. Transition from paper to digits
3. What are you doing now ?
4. What are your plans?
5 What have “experts” recommended ?
6. What should you be doing (What do your users want
7. How should you be evaluated?
8. The institutional setting 
9.  Hey – What about parcels? 
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Part 1 – Personal History 
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GIS – Circa 1968 
Ohio State University – dissertation 
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1968 Dissertation 



Provides independent advice to society and to government 
at all levels on scientific, technical, and policy matters 
relating to spatial data. 

It also addresses aspects of geographic information 
science that deal with the acquisition, integration, 
storage, and distribution of spatial data. 

The committee promotes the informed and responsible 
development and use of spatial data for the benefit of 
society.

We appreciate being included today.
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Mapping Science Committee – 1989 – 2009
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The Changing GeoSpatial 
Landscape 

Dr. David J. Cowen,

Distinguished Professor Emeritus 
University of South Carolina

Representing NGAC –
National Geospatial Advisory Committee

http://www.fgdc.gov/ngac/NGAC%20Report%20-
%20The%20Changing%20Geospatial%20Landscape.pdf/download

Available @www.fgdc.gov/ngac

Versions to appear in Photogrammetic Engineering and Remote Sensing 
ArcNews 
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NC GIS 10

Recent Shock Waves 
• Shock waves

– Personal Navigation Systems < $100 
– Navteq - Street Centerlines valued @ $8.1 Billion 
– Google Earth - the 4th innovation in computing 

• GIS users grow from 1,000,000 to 100,000,000 +
• Now on IPhone

– Zillow.com - More than 80,000,000 properties 
– Open Street Map – Volunteered Geographic 

Information  
– Location Based Social Networks via cell phones 

• Loopt etc. Click ACCEPT to consent to: (a) the use, 
display, & disclosure of your phone's location to provide 
Loopt to you & your Loopt friends, geo-tag your messages 
& content, 
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Big Changes in GIS 

• Computing environment 
• Software 
• Data sources 
• Data capture  
• Data Models 
• Data Storage 
• User interfaces and access –
• GI Data collection and Distribution –
• Users 
• Institutional Setting
• Products 
• Relationship to IT



Economist – Battle of the clouds 
The Fight to dominate cloud computing will increase competition and innovation

Will Google and Microsoft compete to have the first “Imagery for the Nation”
and put it in a cloud ? 
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USGS Twitter – Real Time !! 



NC GIS 14

Parcels on Iphone – Says it all 
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1963 - Paper Topographic Quads 
– The key to understanding geography !
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Grand Canyon 
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Study area always spanned  four quads 
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Long Beach – Photo Revisions of 
Urban Features  
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1978 Coastal Zone Management Plan
GIRAS – 1:250,000  
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GIS World Claims Success
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1:100,000 DLG Coast 
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Foundation for State Wide GIS 
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Interstates, Railroads & Highways 
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Foundation for Building Spatial Data 

Paper Maps & Color Pencils Digital Data 
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Sewer & Water Lines 

Sewer Water 
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State Wide Sites & Buildings 
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Sewer Lines and Major Employers 
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Still Basis of GIS Site Selection  
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1988 Raster / Vector integration 
1:100,000 DLG – ESRI / ERDAS Live Link
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1992 Environmental Data Atlas 
DOE - Savannah River site 

• Objectives - Data integration, 
standardization, elimination of duplication 

• Mandated from DOE
• Data rich environment
• Multiple scales - facilities to 1:24,000
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USGS 1:24K DLG Base
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Cross Platform 
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Mid 1990’s State Wide SPOT & Topo
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Access to SPOT 
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Access to Quads 



NC GIS 37

LiDAR



NC GIS 38

Rooms 



Aircraft - Four Inch Pixels -

NC GIS 39
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2. From Maps to Digital Products 

• Raster Images 
• Digital Line Graphs 
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Fostered a robust commercial market 
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Changed the way we take quads into 
the field 
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Google Map – Pedometer 
Topo is just one of six views 
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Pedometer 
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Two Views of Mt. Lemon 

USGS Google 
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DLG – Extract features from map 
products  
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Digital Line Graphs – Vecors
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Triumphs – Bob Marx and Eric Anderson 

USGS/Census Effort – 100K coverage of conterminous US

Began 1983 – only 960/1823 quads available for digitizing

Completed 1987 – basis of TIGER and NHD

Source : Steve Guptil
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3. What are you doing now?

• Topo Maps to The National Map 
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Self Promotion 
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Good NHD – Widely used by scientific 
community 
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NHD Data Model 
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Too many Viewers !!
Earth View Geo Spatial One Stop 

The National Map 
Seamless 

National Atlas 
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Doesn’t Cut it – Delays &
User Interfaces   

5 Minutes 

Never !

Quickstart: Page 1 0f 6 
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4. What are your plans?
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Orthophoto Quads 
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Beta Orthophoto Quad vs Google Map
Which would you use?

USGS Google
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NC GIS 58

• New relationship
– Give the people control and we will use it 
– Your worst customer is your best 

friend 
– Your best customer is your partner

• New Architecture
– The link changes everything
– Do what you do best and link to the 

rest
– Join the network
– Be a platform
– Think distributed

• New Publicness
– If you’re not searchable you won’t be found
– Life is public so is business 
– Your customers are your ad agency

• New Society
– Elegant organization 

• New Economy
– Small is the new big
– ‘Join the open-source, gift economy 
– The mass market is dead- long live the mass of niches
– Google commodifies everything 
– Welcome to the Google economy
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New National Map Viewer 
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National Map layers 
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New Viewer – Good  performance 
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National Map as a Platform / Service 
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Link to Google Earth 



64

5. What others have recommended? 
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NRC 2001 – From Transition to 
Transformation 
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NRC 2002 – Integration of Spatial Data 
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NRC  2003 Review of the National Map 

• The USGS should move expeditiously to develop an implementation 
strategy for its National Map concept in collaboration with USGS’s
many partners 

• The USGS should make a priority of building the necessary 
partnerships for an integrated spatial database, while continuing to 
use small steps and pilot studies to gain experience in revision, 
integration, and updating procedures and partnerships. 

• The USGS leadership should increase its participation in FGDC 
processes to nurture the partnerships needed to accomplish its vision

• Partnerships with FDLP institutions should be explored for digital 
archiving and archival maintenance of The National Map and enhanced 
National Atlas through cooperation with the U.S. Government Printing 
Office.

• Federal and state chief information officer councils and associations 
should be invited to participate in FGDC meetings and other strategic 
planning meetings for building out The National Map and enhanced 
National Atlas.

• A component of the USGS’s implementation plan should address the 
phasing out of updates and printing of paper 1:24,000 topographic 
maps 



2003 House Government Reform 2003 House Government Reform 
Subcommittee on Technology, Information Subcommittee on Technology, Information 

Policy, Intergovernmental Relations and Policy, Intergovernmental Relations and 
CensusCensus

Geospatial Information: 
Are we headed in the right direction or are we lost?

Dr. David J. Cowen – Chair, National Research Council
Mapping Science Committee 
Chair, Dept. of Geography 
University of South Carolina 
Cowend@sc.edu
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NRC 2007 
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6. What should you be doing?
( What do your users want?)
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So What are you saying ? 
71

USGS Open-File Report 2009–1222
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Your Own Words 

• The digital age has fundamentally changed mapping as we 
understood it 30 years ago.

• Spatial analysis has moved from a tabletop exercise to fully 
automated geospatial analysis and scientific modeling.

• Maps are created today to convey the results of analyses 
that are performed routinely by consumers of geospatial 
services. 

• The role of the USGS as the Nation’s primary map producer 
has shifted toward geospatial services. 

72

USGS Open-File Report 2009–1222
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Your own words 

• The demand for geographic information system (GIS) 
products and services is higher than ever, and the demand 
for traditional paper products has rapidly declined. 

• In the emerging Web 2.0 world, the service provision model 
is shifting. The USGS, while having a long-recognized 
leadership role in mapping, is taking this opportunity to 
define its role as a premier geospatial data and application 
service provider. 

• The shift from maps to geospatial services challenges the 
notion that a general-purpose base map should be the end 
result of the service offerings.

USGS Open-File Report 2009–1222



Big Picture

• The National Map as a geospatial base data framework for the Nation. 
• Consumers of these geospatial services will use nationally consistent 

base data with their own services to create products like 
– disaster response maps, 
– task orders,
– trail maps
– mortgage foreclosure forecast maps
– flood inundation maps,
– resource management plans
– census field maps
– topographic maps

• The participation of State, Federal, and private sector partners will be 
critical to the successful creation of unified services that span the levels 
of government and use that is envisioned. 

USGS Open-File Report 2009–1222
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Maps are a bad source of data 
Boundaries don’t align

75

USGS Open-File Report 2009–1222
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Maps are a bad source of data
Water doesn’t follow contours  

76

USGS Open-File Report 2009–1222
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Maps are a bad source of data
Not current, Labels, Misalignment 

77

USGS Open-File Report 2009–1222
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Survey - customer requirements 

• Nationally consistent geospatial data
• Quality-assured and integrated geospatial data
• Frequency of update
• Geospatial data delivery services
• Analytical service support through enhanced data  

models and other features
• Published (digital) map products

USGS Open-File Report 2009–1222
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What do users say?
Performance, User Interface, Download, Feature 
Services, 

USGS Open-File Report 2009–1222
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Users love Google 
Don’t like National Map 

80
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Users want Imagery, Elevation, Hydro, 
transportation, and parcels 

81
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Give us data appropriate for the task 

USGS NED LIDAR 
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Landscapes on the Edge: 
New Horizons for Research on 

Earth’s Surface

Board on Earth Sciences and Resources
Division on Earth and Life Studies

National Research Council

Conducted by Committee on Challenges and 
Opportunities in Earth Surface Processes

Sponsor
National Science Foundation

November 16, 2009
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How Do Landscapes Influence and Record Climate and Tectonics?

The rate and pattern of erosion can influence the rate 
and spatial distribution of tectonic motions

Illustration Whipple (2009), (a) and (b) modified 
from Willett (1999); (c) modified from Koons (1990)

Grand Challenge 3

- Relatively recent recognition of broad 

connections among interacting processes of 

climate, tectonics, and landscapes

- Opportunities to quantify role of climate in 

surface processes, and interactions among   

mountain building, surface processes, 

sedimentation, mantle dynamics, and climate
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What Are the Transport Laws That Govern the Evolution of the Earth’s Surface?

- We are discovering the governing equations for transport of material on Earth’s surface

- Mathematical laws describing fundamental processes such as landsliding, glacial 

erosion, chemical erosion, etc. are needed to advance beyond observation/correlation

- Quantitative and process-based (mechanistic) understanding of links among 

climate, hydrology, geology, biota, land use, topography, and erosion/deposition 

remains a challenge

Hillslope profile, soil 
formation and transport

Simulated topography (left) and spatial variation of 
simulated soil depth (right) for a given transport model

Illustration from Roering (2008)

Grand Challenge 5
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7. How should you be evaluated ?
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USGS 2005 – Geography for a 
Changing World 

USGS Circular 1281
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Vision … By 2015 

• .. a host of consumer items will have integrated spatial 
data into their operations by taking advantage of wireless 
communications technology, mobile and portable 
computing devices, global positioning systems (GPS)

• The National Map will become the preferred gateway for 
popular access into geographical data for everyday tasks.

• The National Map’s goal of 7-day update will be achieved, 
meaning that data are timely and accurate. 

USGS Circular 1281
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Vision Continued

• This will be possible because automated software 
agents will have “data” data sources, seeking out 
changes on the Earth surface and extracting new 
map information with only minimal human 
intervention. 

• This timeliness will lead to myriads of new 
applications in real estate, emergency 
management, policing, environmental 
management, and commerce

USGS Circular 1281
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Performance Measures:

• Establish a single Web point-of-access to the data in The 
National Map and other Federal environmental data (within 
1 year). 

• Develop an ongoing user needs assessment methodology 
for The National Map (within 1 year). 

USGS Circular 1281
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Performance Measures:

• An operational data-management protocol is established 
to manage and access information from continental- and 
global-scale databases, using geographic data mining 
techniques (within 2 years).

• Create tools for error detection and elimination, and for 
automated updates of core base data sets (within 2 years).

• Multiple resolution data integration methodology is 
developed (within 3 years). 

USGS Circular 1281
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More Performance Measures 

• Appropriate representation and symbolization are 
developed for multiple-scale display of data that are a part 
of The National Map and other USGS products (within 4 
years). 

• Complete ontology of features, attributes, and relations for 
all layers in The National Map at all possible resolutions 
(within 5 years). 
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More Performance Measures 

• Develop appropriate representation and symbolization 
methods for multiple-scale display of data that are a part 
of The National Map and other USGS products (within 5 
years). 

• Develop methods to automatically generate maps at any 
scale from The National Map (within 7 years).
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8. The institutional setting 
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“Building a viable NSDI to serve 
the needs of all levels of 

government and the private 
sector requires a solid 

foundation that is strategic, 
deliberate, and assembled in 
discrete, manageable units.”

FGDC Mission or Lip service ?
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OMB Circular A- 16 
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A-16 Same as User Survey 
Orthoimagery / Earth Cover
Elevation & Hydrology

Framework ?
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FGDC Organization 
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1994 – Executive order 12906
Why Don’t Deadlines Matter ?
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9. What about parcels? 
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FGDC – 2009 Annual Report 

• Message from the FGDC Chair

• Land parcel data combined with other 
geographic information are essential to 
such functions as the management of 
emergency situations, development of 
domestic energy resources, management of 
private and public lands, support of business 
activities, and monitoring of regulatory 
compliance. 

• The feature story of this year’s report 
underscores the need for a coordinated 
system of land parcel information across the 
country.



Connecting the Components

Coordination &
Standards

Data Discovery
& Access

Consistent &
Current Content

Looks like 
Parcels 
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N.C. / S.C. Parcels :NC One Map & USGS 
National Map it is possible!!!
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Better Marketing?
Dijon France:  Institut Géographique National 
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Summary 

• Be proud of the past accomplishments 
• Thanks for giving me a career 
• You have responded to user needs 
• Remember 

– Data are like milk 
– Stick to your mission 
– Act like Google 
– Embrace public/private partnerships 
– Pay attention to performance measures 
– Users vote with a click of a mouse 


