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Part 1 — Personal History




GIS — Circa 1968
Ohio State University — dissertation

1954 TOTAL SAMPLE OF SITES N=818

FRANKLIN COUNTY

DISPERSION INDEX - 3.05 MILES
ORIENTATIBN ANGLE - 104.79° N.W.




1968 Dissertation
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Mapping Science Committee

THE NATIONAL ACADEMIES | Haw

Advisers to the Nation on Science, Engineering, and Medicine

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 ftoaay.




Mapping Science Committee — 1989 — 2009
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The Changing GeoSpatlaI
Landscape o

Dr. David J. Cowen,

Distinguished Professor Emeritus
University of South Carolina

Representing NGAC —
National Geospatial Advisory Committee

Gespatlal -

Available @www.fgdc.gov/ngac
@ Jec-goving Landscape

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

Versions to appear in Photogrammetic Engineering and Remote Sensing
ArcNews



Recent Shock Waves

« Shock waves
— Personal Navigation Systems < $100
— Navteq - Street Centerlines valued @ $8.1 Billion
— Google Earth - the 4™ innovation in computing
e 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

e Computing environment
e Software

e Data sources

e Data capture

« Data Models

 Data Storage

e User interfaces and access —

Gl Data collection and Distribution —
e Users

 Institutional Setting
* Products
 Relationship to IT
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Economist — Battle of the clouds

The Fight to dominate cloud computing will increase competition and innovati

Will Google and Microsoft compete to have the first “Imagery for the Nation”
and putitin a cloud ?



USGS Twitter — Real Time !!

Landscape

T e—

Department of the Interior
Recovery Investments investing in america’s economic Recovery

HOME ABOUT the RECOVERY BUREAUS PLANS arnd REPORTS CONTRACTS and GRANTS CONTACT us

U.S. Geological Survey: Twitter Earthquake Detector (TED)

The U.5. Geological Survey is using funds from the American Recovery and Reinvestment Act to 10-20 | 2180
support a graduate student who's investigating social Internet technologies as a way to quickly Twitter Comments Wih Keyword "Earthquake”
gather information about recent earthquakes. g

In this exploratory effort, the USGCS is developing a system that gathers real-time, earthquake-
related messages from the social networking site Twitter and applies place, time, and quantity data
to provide geo-located earthquake detection within 60 seconds of an event’s origin time. This
approach also provides a central directory of short first-impression narratives and, potentially,
photos from people at the hazard's location.

Social Internet technologies are providing the general public with anecdotal earthquake hazard
information before scientific information has been published from authoritative sources. People
local to an event are able to publish information via these technologies within seconds of their
occurrence. In contrast, depending on the location of the earthquake, scientific alerts can take
between 2 to 20 minutes. By adopting and embracing these new technologies, the USGS potentially
can augment its earthquake response products and the delivery of hazard information.

N population Exposure Poplation per ] sguare ko Fom Landscan 7008
I 1000 500 1000 5000 10000

123°W 122 121" 120°W

For more information on this project, please e-mail UsG5ted@usgs.gov. Read more information about the USGS Earthquake Program. You can
follow the project updates on Twitter @UsG5ted.
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Parcels on Iphone — Says it all

:.m ATET '—I-_ 7:00 PM
iPhone 36 & iPod Touch tester

NCGls 14




1963 - Paper Topographic Quads
— The key to understanding geography !

Ourim




Grand




_.. |

Study area always spanned four quads (.
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Long Beach — Photo Revisions of
Urban Features




1978 Coastal Zone Management Plan

GIRAS — 1:250,000

Level 2 Closses

URBAN LAND USE ANB WETLAND LAND COVER
James Island (S.C.) Quadrangle

BASEMAP SOURCE: U.S.G.5. GIRAS flle
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GIS World Claims Success

Ill. GIS Technology

South Carolina’s
Statewide GIS
Project a Success

“A successful GIS
strategy must
lead to a sysiem
that is an integral
part of the daily
operations of an
organization.”
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Foundation for State Wide GIS

S.C. Infrastructure/Econgémc Development Program
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Digital Data

Paper Maps & Color Pencils
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Sewer & Water Lines

25



State Wide Sites & Buildings Q




Sewer Lines and Major Employers




South Carolina

Commerce

EBuildings Sites

Building Size

0.0 to |0.0 s ft %
(Includes Subdividable Eﬁlﬁf
Ceiling Height Min

o0 | (1]
Minimum S.i;e Size

10 aciy
County

Ycones
{Orangeburg
‘ ickens

Natural Gas

I Municipal Sewer

‘ Fiequirad + ‘

(s ]

Railroad Access

| Prequired v
Crane
M
Building Name

Search
e

Help

Municipal Water

[Mia [

@ View Bldgs. in Google Earth

s GIS Locator

tof C

You searched for all buildings with the following attributes:
Property size = 10,00 ac

Sewer: Required

Railroad: Required

Lacated in the Following counties: 'Richland

{ New Search }

You searched for all buildings with the following attributes:
Property size = 10.00 ac

Sewer: Required

Railroad: Required

Locakted in the Following counties: 'Richland'

{ New Search )

Imagepoint (2 Buildings)
County: Richland

Building Size: 122,100.00 sq fk [ 11,343.46 sqm
Property Size: 29.00 ac [ 11.74 ha

Ceiling Height: 23,50 ft / .99 m

Zoning: Light Industrial

Kirco Spec Building

County: Richland
Building Min.: 20,000.00 sq ft [ 1,658.06 sqm

Property Size: 12.00 ac [ 4.86 ha
Ceiling Height: 35,16 ft / 10,72 m
Zoning: M-1

Little Tykes

County: Richland

Building Size: 235,000.00 sq ft [ 26,477.36 sqm
Property Size: 26,00 ac | 10.52 ha

Ceiling Height: 25,00 ft / 7.62 m

Zoning: Heawy Industrial

Building Max.: 184,000.00 sqft f 17,094,15sqm

avoinmoa B

avoinmoa B

avoinmoa B
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1988 Raster / Vector integration
1:100,000 DLG — ESRI / ERDAS Live Link




1992 Environmental Data Atlas
DOE - Savannah River site

e Objectives - Data integration,
standardization, elimination of duplication

e Mandated from DOE
e Data rich environment
« Multiple scales - facilities to 1:24,000
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PHOTOGRAMMETRIC ENGINEERING & REMOTE SENSING

SPOT Panchromatc (resampied to 5m) SPOT Mulispectral

shatiow ||| | N Deep

Evaluating Environmental Concerns at the
Department of Energy’s Savannah River Site

Special Issue: GIS
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USGS

1:24K DLG Base

PR I_'l .'..
I [CF% DN R T .-|
PASE R8>

Plate 1 Gration of EOa base maps and DEM products from the usas Chigtitel Line Grapns
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Cross Platform

T E Image Catalog imaga Catalog
E and Aatrioval and Hetrioval
Sio Solocton Slle Selsctlon
Camponmn Componani

UMIX
-
——
TR AN

£
- pr—
= [m==

TCP/IP

Applatalk

Plattarm Mallva Avenus
Code

X Terminal Emulntion
ol LNIX Averiue / AMI,

Figure 2. Multiple platform implementation scheme for
the EDA.
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Mid 1990’s State Wide SPOT & Topo

SC SPOT 10m Panchromatic Imagery Browse System

Select one operation, then chck on the map,
[ LA I_'i*_‘——>——~—'
AT W E [
TN Y “! * County
Ifl !,Lf I ,} LI FI T 1 J.!L"I € Zoom In Quad
Ch 1A "kﬂhl' “‘-?‘k A LTk . f-’\ © Zoom In
9 ,f’j‘L N 3 ? .J'E‘i i 71 b © Zoom Cut
|§ ] (A5 B L [ 5  Recenter
%1 By S . - -
TRt o o N © Identify Quads
] "': ;?qh\“ = =i LHMJ?‘\ /'f..
| s [ /] Full Extent
T /‘f e | i B %ﬁ_
L el 1 1M |
“l f/ ] / k|
N R — \_ﬁ_‘:‘! N A ~ Laocator
TP % . = %F%'.
_i i ek 7 \
-
i1
L
_ [Richland ~] Toggle |10m Panchromatic SPOT ~|  Gao! HOME 34




Access to SPOT

SC SPOT 10m Panchromatic Imagery Browse System

Select one operation, then click on the map.

' Zoom In Quad
 Zoom In
 Zoom Out

" Recenter

& Identify Quads

Full Extent

Locator

Toggle |10m Panchromatic SPOT j Go!

BACE TO HOME
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Access to Quads

5C Toposid Browse System

Select one operation, then click on the map.

© County

© Zoom In Quad
& Zoom In
 Zoom Out

" Recenter

© Identify Quads
ull

Full Extent

Locator

County |Hinhland ?l Toggle

Toposid

- Gh!l HOME
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Aircraft - Four Inch Pixels -




2. From Maps to Digital Products

e Raster Images
e Digital Line Graphs

40



@ DELORME

“ DELORME

Full US Coverage

0°8 VSN odoy,

A
MapSource® setup and map data DVD GARMIN.

* Comgatitis mih Mividia® Calst, Miian Pt
Barician Gole, Marstian Marise, Sous bt P, Sparient
w4 Sonermh o Marine P Recevary

E@N AVIEG @ Trailscom.

MapSend Topo 3D

< MAGELLAN".,

Alaska

I Do 3,000 USCH migs nchude
| ‘| Qutdoor R i
Eﬂ TOPO! Mappirlrg Eéﬁe:;“rg
D
= .mmw?.umrmm
E R =g | ¢ o Top

T gatorpro

Waypaints “TopoPointUSA Maps

- Rock Mountain
Statewide USGS Topographic Maps for New Hampshire ;
and New Yo o ekt ® z

HEgjﬂn V| Price: $00.09

Quantity
ME, NH, VT, M4,
CT, BRI, NY

A T EEY b

47.7998, -120.9743, 68571t



Changed the way we take quads into
the field

3 GPS Trail Mapping setup
Garmin 76C8x - Garmin Colorado 400t -
Street maps - 3D View w/hillshading -

42



Google Map — Pedometer
Topo Is just one of six views

Y Gmaps Pedometer - Mozilla Firefox
Eile Edit “iew Higtory Bookmarks Tools Help

@ - G X & I:'_E__http:f_fwiw._g_r_"n_ap—pedometer.comf
(B8] Most Visited | ] Customize Links [ Free Hotrail | ] Windows Marketplace [ Windows Media [ Windows
Google i_PEQQ[ﬂ_EF?_r_V_! *F search - | [ Sidewiki - G dpr 5 - & P 9% Bookmarkss =0 - % Check - &4 Translate - N Autolink - 5 AutoRil - 40 [E] pedometer €4 - Signin -

Ads by Google Calories Jooaing Caloties Aerohics Berlin hap Fat Calories Burned Calories Workout A~

Gmaps Pedometer Jurmp to: | . | |;D.0m: 12 w || go ] more optlon AN e .
5y e 5. 2 ; e | Hybrid 1 Wrerai 05N ZE
. . i

SRR e S 2
Undo last point i it ' % oA Al

®english O metric

Total Distance: |0 miles

® automatically {for runners)
Draw route: O automatically (for cyclists)
O manually (straight lines)
Turn off mile markers
Turn on calorie counter
Elevation: off small large
Complete there and back route

Save route

Clear points and start over
Print map

Export as GPX (extemal link)

Message Board (Mileposts) | Support | FAQ | About | Usage
Instructions | Acknowledgements | Change History
[All links open in a new window)

NEW feature: Open Street Map overlay!
Find out why your friendly neighborhood map nerd is excited
abaout this!

Been there, done that, bought the shit. Shop the new
gmap-pedometer t-shirt shop.

FOWERED EY

Google [2m——1.
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Pedometer

) Gmaps Pedometer - Mozilla Firefox
File Edit ‘ew History Bookmarks Took  Help

O -c

&y Iﬂ ?ht‘tp:f,:’www.gﬁmap—pedometer’.n:om,’r oy | v A

(8] Mozt Visited | ] Customize Links [ Free Hotmail | Windows Marketplace [0 Windows Media [T Windows

Google E_[_JE_'_EJ_FI_rqgtEr V #g search - | [ Sidewiki - ft e 60 - & P T Bookmarkss B0 - % Check - & Translate -y Autolink - o] autoRil - 4 [E] pedometer

Ads by Google Calories Jogging Calories Asrobics

Gmaps Pedometer

Undo last point

@ english O metric

Total Distance: |0 miles

& automatically (for runners)
Draw route O autoratically ffar cyclists)
O manually (straight lines)
Turn off mile markers
Turn on calorie counter
Elevation: off small large
Complete there and back route

Save route

Clear points and star over
Print map

Export as GPX (external link)

Message Board (Mileposts) | Support | FAQ | About | Usage
Instructions | Acknowledgements | Change History
(Al links open in a new window)

NEW feature: Open Street Map overlay!
Find out why your friendly neighborhood map nerd is excited
about this!

Been there, done that, bought the shirt. Shop the new
grap-pedaometer t-shirt shop.

% 2 ':'Signin

Beerlin Map Fat Calories Burned Calories Workout
Jump to: | || zoom: 12 v || go | maore options
— I e

I AN N
oS

W
e
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Two Views of Mt. Lemon

) b | toms ] reman oo ]
[ Y,

g

Ty .‘:Ik

N
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DLG — Extract features from map
products

46
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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




3. What are you doing now?

 Topo Maps to The National Map
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Self Promotion

UsiGEs Home
Contact USGS
science for a changing world - Search USGS

National Hydrography Dataset

Technical References Applications | Tutorial Series | Technical Support | Stewardship

Horne #» The Mation Meeds The National Map

The Nation Needs The National Map

The Nationa! Map provides the nation with access to basic geographic information describing the landscape of the United States and its
territories. It has many uses ranging from recreation to scientific analysis to emergency response. The Mationa! Map is easily accessible for
display on the Web, printed products, and as downloadable data. The geographic information available from The Mational Map consists of
terrain elevations, aerial imagery, hydrography, transportation, boundaries, structures, geographic names, and land cowver. Other types of
geographic information also can be added to create specific types of maps.

essihility Privacy Policies and Notices

LRl ¢+ Attn Ainhd isns. onv fhatinn neads thae natinnal man bl

oy

5 2 __,_,..--!" e
.S, Department of the Interior | U.S, Geological Survey U&A.gm E
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Good NHD — Widely used by scientific
community

I NHD Geodatabase - Mozilla Firefox
Ele [t Yew Hglory Qockmarks Took el
G » € X @ [ hwirbogeo.usgs govfvewes b

|http #fnhdgec.usgs.gov/displayNHD AT buteData. htm

) ) BT T YT NHD
Subbasins

03050106 Loweer Broad, South Carolina, atershed Boundaries Dataset 2876 [[Geometry
03050109 Saluda. South Carclina, atershed Boundaries Dataset  M286 [Geometry
02050110 Congares, South Carolina, atershed Boundaries Dataset  M318 [[Geometry
Zoom to these records

I Hnme | HHD Stowardshlp | Metadatn | Partsors | Bop Sendcos | What's Row | Staged SubBogines | Pacific Basin |

Done .
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NHD Data Model
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Too many Viewers !!

Earth View

Geo Spatial One Stop

© geodata.gov Map Viewer (Projection:; GCS_WGS_1984) - Mozilla Firefox CEX

| |1 | http://gos2.gendata.gov/arcexplorer farcexplorer, ]sp?ungld:ESRITWUr i@ link =20081014091940630_8&username= T
T g= Help

geodata.gov |k Y ’, ST k.
n|x|sf®@| +| @ o]/ ot

hdgeowrms

N ati O n al Atlas lLocaL sTATUS
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Map Maker Go Backta Prevous Page ) Save Bl Maps o

DLG Large Scale
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Dlidround Water Cimate Response Network
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CINAWDA Surisce Waler Sites
CIRealtime Swearnlow Stations
DlStreams and Waterbodies

Water Use 1985

Wane Selected

Water Use 1990

None Selacted

" Water Uss 1995

The National Map Seamless

) NHD Geodatabase - Mozilla Firefox
Ele st vew Hgory fkmas Imk bk
6 -c & (3 [P /itigen s gowfoewer bt -

Letus know what you think: W B .
sV [ i[5t 1 o i T ok it 0 o Lt e ek s a ey Sl e ons Seeced
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Doesn’t Cut it — Delays &

User Interfaces
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Quickstart: Page 1 0f 6

The National Hydrography Diataset
NHD ChuckStart

The National Hydrography Dataset (WHD) 15 a vector geospatial theme for surface water hydrography
obtained from topozraphic maps and additienal souress. It is availzble Nanonwide as medimm
rasolution at 1:100,000-2cale, and as high resolution at 1:24.000-scale or better. In Alaska, the NHD is
available at 1:63 360-scala. A fow “local resolution™ areas zlso are availabla at varying scales. The
hydrozraphy of the United States 15 orgamized by diamaze areas. The subbasin [(3-digit Hydiologic
Tzt Code (HUC)] drainage area iz the most practical area for high resclution NHD. Subregions (4-
digit HUCs) are composed of varying mumbers of subbasins.

The NHD 1z available m Environmental Systems Rassarch Institute (ESED) personal zzodatabase
format known as NHDinGEQ, a file-based geodatabase format, and i ESRI shapefile format known
as WHDGEQinShape. The NHD 15 organized by hydrologic wmits, but can be downleaded m vanons

axtents,

Accezzing NHD Data

NHD Data Availability
5 0 O MHD ViewaT €—

Do I8 = Mpwim [ o
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YT e ——— —

o b
= ]
e P fate

et o —inFe
Mersach dd Bt

There are two ways to access the NHD:

Go to hitp:/nhd usgs.gov'data htm] then click on the Go to the NHD
viewer link_ The viewsr provides the ability to check on the status of
the data, view the data directly, and obtain the data. Using this aption
allows for selecting subbasins from a map display.

Note: thiz Web application wsez popup windows - you will need fo
dizable popup block saftvvare to fully use thiz sire.

Ancther option 15 to download pra-:taged personal geodatabases by
subregion from the NHD fip site, fip://nhdfip usgs. zov/SubRagzions.
Select the High, Local (lmited availability), or Medmm resolutien
folder. The pra-ztaged subregion geodatabases will be kept up-to-date
as ravised datz become availabla. Vou also can go to this site by
clicking the link on the NHD Data Availability page.

Note! ifvou have trouble accessing the fip site you may nesd dizable
vour pazsive FTP zetting in Internet Explover. To change thiz serting
click Tools -= Opriens -= Advanced and scroll down abourt half way
until you find a checkbox for "Usze Pazsive FTP_."  Ifvou uncheck
this bex, vou should be able to ger o the sire.

Viewing NHD Data in
NHD Viewer

- to your region of inferest. The teol 1= located n the

upper left hand colunm of the viewsr.

Under the Layers tab in the upper night part of the viawer, check the
box (under “Vis”) to make visble the layers you want to view. Visthla
lavers mcluds thoss listed under the headmzs: Hydrologic Units,
Base Map Features, and Shaded Relief. (Layers are scale
dependent; you may need to zoom in to see all aptions )

Click Redraw Map at the bottom of the right eclunm n the viewer to
rafresh the map.

Click on Legend tzb adjacent to the Layers tab to view the lagend.
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4. What are your plans?
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Orthophoto Quads




Beta Orthophoto Quad vs Google Map

Which would you use?
USGS

Ballﬁfun;aina
: H&ighhﬂ[_s_

St CyrRg’




What

Google
Do?gl

Jeff Jarvis

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 aplatform
— 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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National Map layers
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New Viewer — Good performance
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Link to Google Earth
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5. What others have recommended?
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NRC 2001 — From Transition to
Transformation

FLETLUIRE ROLES

SIDEBAR 4.3

AND OPPORTLIN]TIES : NATIONAL MAPPING DIVISION: FROM TRANSITION TO
BOIR TR LS
GEOLOGICAL SURVEY

TRANSFORMATION

The traditional role of USGS as a mapmaker needs to be redefined

for a variety of reasons. First, the role of traditional cartographers has

changed dramatically and will continue to change. The mapping sciences

‘ are rapidly converging into the spatial information sciences because of the

‘ advent of advanced technologies including automated cartography, GiISs,

| GPS, and digital data from terrestrial, airborne, and satellite sensors.

4{ Essentially, the role and form of a map have changed. Maps were at one

time the products of a cartographer who selected what features to portray

at specific scales; today, the map user is empowered to construct a map

from a series of data elements drawn from geospatial databases. Once a

matter of symbols and line work representing natural and human-made

features, the “modern” map can be a dynamic and multidimensional

ensemble of symbolized data and imagery. Mapping is now primarily the

integration and portrayal of multiscalar, multimedia, and multisource

geospatial data, created by retrieval of data from databases and
manipulated by GIS tools to create tailored information products.

The USGS is now in a position to become the lead civil agency for
undertaking both basic and applied research leading to the development
of methodologies and the promulgation of standards for the development
of geospatial databases. Because many USGS data collection and
mapping activities can now be privatized (e.g., the production of basic
topographic quadrangle maps), the traditional role of the USGS as a
primary production facility is dated. In the future, the USGS can maximize
its influence and stature as a standard-setting and quality assurance body
and as the primary conservator of the nation's geospatial science data.

NATIONAL RESEARCH COUNCIL
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NRC 2002 — Integration of Spatial Data

GEOGRAPHY
U.S

GEOLOGICAL
SURVEY

NATIONAL RES!

Integration of Spatial Data

In addition to collection and representation, another critical aspect of
maintaining and enhancing spatial data is the integration of a variety of data
types in a single product. For many vears the production of 1:24,000
topographic maps was the framework for the nation’s spatial data. The coverage
of the continental United States by topographic maps was completed by 1991,
but this paper-based method is now obsolete. It is impossible to adequately
update the 55,000 topographic quadrangles in a timely fashion. Government
agencies, companies, and private citizens require digital products. In response,
USGS is developing The National Map (see Chapter 4). (The USGS refers to
the programs and people in the Geography Discipline as “the National Map™ but
the committee believes it would be more appropriate to label only the product,
“The National Map."™)

The National Map demands a seamless database with thematic layers that
will require substantial research and time for development. The first phase of
the project is the creation of the National Elevation Dataset (NED), a seamless
raster product for the entire nation that was assembled for the continental
United States based on 7.5-minute Digital Elevation Model (DEM) source data
(10-m and 30-m spacings). The committee recognizes that a major challenge is
integrating source data other than standard USGS DEMs into the NED. For
example, joining digital raster graphic (DRG) quads into seamless images is not
a simple procedure. DRGs are reprojected to Universal Transverse Mercator
(UTM) coordinates setting up a conflict between the data and the map frame.
Attributes in a national seamless database must be rectified and standardized.
creating another challenging research problem. For example, many resource
classifications do not have clear, mutually exclusive definitions for each class of
feature, and there is little standardization among the many state and private
generators



NRC 2003 Review of the National Map

WEAVING A
NATIONAL
MAP

Review of the LS

Geolagical Survey
Cencopt ol
The Nationial Mayp

The USGS should move expeditiously to develop an impleme
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
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2003 House Government Reform
Subcommittee on| Trechnoelegy, Iniermation
Poliey,.Intergovernmental Relations and
Census

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




NRC 2007

A EEARCH ACENDA F(@
~F A q| - RECOMNMIENDATION 1. CEGIS should initially focus on research
IUEUblHPHIL

INFORMATION

that will improve the capabilities of The National Map.

o I fl' 2
I.JLI E r"l Lk RECOMMENDATION 3: The two priority research topics within the area
Ul of information access and dissemination should be to reinvent topographic
] |'.J ] 'l'E [‘. maps in an electronic environment and to investigate user-centered design
Ly E 4 s .
- - for The National Map web services.
SIAIES
' H .
. e e Tad I & i
GEOL!
J ‘;-Jl-‘-'":J “—HL RECOMMENDATION 4: The two priority research topics for CEGIS
FJ U H'i‘ E T' within the area of data integration should be generalization and fusion.
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6. What should you be doing?
( What do your users want?)
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So What are you saying ?

The National Map Customer Requirements:
Findings from Interviews and Surveys

By Larry Sugarbaker,! Kevin E. Coray,? and Barbara Poore?

USGS Open-File Report 2009-1222
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Your Own Words

« The digital age has fundamentally changed mapping
understood it 30 years ago.

e 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.

USGS Open-File Report 2009-1222 -

12



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
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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



Maps are a bad source of data
Boundaries don’t align

14 The National Map Customer Requirements: Findings from Interviews and Surveys
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Example of a county boundary in different places from two data sources

Figure 3. Maps depicting a county boundary in two locations from different sources. Customers expressed the lowest level of
acceptance for boundary errors when presented with a number of scenarios.
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Maps are a bad source of data

Water doesn’t follow contours
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Example shows contour lines
crossing water features

Example shows hydrography that

does not follow contour lines

not match the newer ortho image.

Hydrography data shovwn in red does

A.

B.

USGS Open-File Report 2009-1222

C.

Figure 4. Maps and orthoimage showing (A) contour lines crossing water features, (B) hydrography not following contour lines,

and (C) hydrography not matching a newer orthoimage. Customers most often expressed that data quality was a concern when they
observed examples where elevation and hydrography were not properly aligned on a map. While this was a test of cartographic quality,
the implications for geospatial analysis are significant.
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Maps are a bad source of data
Not current, Labels, Misalignment
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Shoreline data in red does not allgn

Example of contour lines that were Names are “over posting” other
not updated to show the road cuts cartegraphic features in this example with the ortho image shoreline
A. B. C.

Figure 5. Maps and orthoimage showing (A) contour lines that were not updated to show roadcuts, (B) names over posting other
features, and (C) shoreline data that do not align with the orthoimage shoreline. Customers were more tolerant of contours that have not
been updated for a transportation feature cut and fill when compared to contour and hydrography conflicts. Cartographic over posting
and shorelines that do not match an orthoimage were more acceptable than other kinds of errors.
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Survey - customer requirements

. Nationally consistent geospatial data

e 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 .



What do users say?
Performance, User Interface, Download, Feature
Services,

Wishes for Easier or More Functional Interface:

USGS Structured Interviews and ASPRS Survey
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Figure 17. Wishes for easier or more functional interface. Source: USGS interview question 18,
ASPRS survey question 12.4.
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Users love Google
Don’t like National Map

Table 14. Customer ratings of Web services relative to their business requirements.

[The viewer for the National Atlas of the United States™ targets a consumer audience and has received high ratings from

those groups. Commercial services were preferred by customers primarnily because of supenior usability and performance. ,
number of participant responses. Source: TUSGS interview question 24, ASPRS survev question 15 4]

Web services Structured interviews ASPRS survey

5 - very important, 4 - quite important, 3 - somewhat important,
2 - not very important, 1 - do not use N N Mean

Google Maps/Google Earth, Microsoft TerraServer . 376
State map viewer/services ' 3.56
County/city map viewers 343
Geographic Names Information System (GNIS) ' 276
USGS seamless server 3.52
Geospatial One-Stop 2.89
Mational Atlas of the United States® - 2.85
The National Map viewer . ' 2.91
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Users want Imagery, Elevation, Hydro,
transportation, and parcels

Wishes Referring to Specific Data Types

250 USGS Structured Interviews and ASPRS Survey
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Figure 12.  Wishes referring to specific data types. N, number of participant responses. Source: USGS
interview question 16, ASPRS survey question 12.4.
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Landscapes on the Edge:
New Horizons for Research on
Earth’'s Surface

LANDSCAPES
D N TH E ED G E Board on Earth Sciences and Resources

New Horizons for Research on Earth’s Surface Division on Earth and Life Studies
_ g gyl 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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Grand Challenge 3

How Do Landscapes Influence and Record Climate and Tectonics?

—> e

| - Relatively recent recognition of broad
connections among interacting processes of
climate, tectonics, and landscapes

Do R - Opportunities to quantify role of climate in

surface processes, and interactions among

mountain building, surface processes,
sedimentation, mantle dynamics, and climate

Totd UpIF tim)
B

—._.—‘mm . .
The rate and pattern of erosion can influence the rate
and spatial distribution of tectonic motions

THE NATIONAL ACADEMlES EI%I‘lljstration Whipple (2009), (a) and (b) modified

Advisers to the Nation on Science, Engineering, and Medicine from Willett (1999): (c) modified from Koons (1990)




Grand Challenge 5

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

z landscape
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Hillslope profile, soil Simulated topography (left) and spatial variation of
formation and transport simulated soil depth (right) for a given transport model
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Advisers to the Nation on Science, Engineering, and Medicine

lllustration from Roering (2008)




7. How should you be evaluated ? Q
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USGS 2005 — Geography for a
Changing World

ZUSGS

science for a changing world

Geography for a Changing World

A Science Strategy for the Geographic Research

a1 he US. Gaslogial Survey, 2008205 Goal 8: Provide timely, intelligent access to new and archived USGS geographic
; ' data needed to conduct science and support policy decisionS.....cicinnecne,

Goal 9: Develop innovative methods of modeling and information synthesis,
fusion, and visualization to improve our ability to explore geographic data
and create NEW KNOWIBUQE ... v et st s s e s s s srve

Circular 1281

U.S. Department of the Interior
U.S. Geological Survey
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Vision ... By 2015

e .. ahost 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 o8



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
iIntervention.

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

USGS Circular 1281 89



Performance Measures:

LS et o he .
US ey

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 90



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 91



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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FGDC Mission or Lip service ? Q

“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.”
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OMB Circular A- 16

United States General Accounting Office

GAO

Report to Congressional Requesters

June 2004

GEOSPATIAL
INFORMATION

Better Coordination
Needed to Identify and
Reduce Duplicative
Investments
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A-16 Same as User Survey
Orthoimagery / Earth Cover

Elevation & Hydrology

Framewor

Digital Georeferenced images of the Earth's surface, where image object displacement DOI/USGS Yes
orthoimagery has been removed for sensor distortions, orientation, and terrain relief.

Earth cover  The Earth Cover theme uses a hierarchical classification system based on DOIUSGS No
observable form and structure, instead of function or use. This system transitions
from generalized to more specific and detailed class divisions, and provides a
framework within which multiple land cover and land use classification systems
can be cross-referenced. This system is applicable everywhere on the surface of
the Earth. This theme differs from the vegetation and wetlands themes, which

provide additional detail.

Elevation Georeferenced digital representations of terrestrial suaces, natural or DOIUSGS Yes
terrestrial manmade, that describe vertical position above or below a datum surface.
Hydrography  Includes surface water features such as lakes, ponds, streams and rivers, canals, DOIUSGS Yes

oceans, and coastlines.
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FGDC Organization

Working Groups

steering

Committee
[

Coordination )

Group

Secretariat
Staff
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Cleaninghouse

Metadata

Framework

Thematic Subcommittees N
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Transportation

Vegetation
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1994 — Executive order 12906
Why Don’t Deadlines Matter ?

COORDINATING GEOGRAPHIC DATA ACQUISITION AND ACCESS:
THE NATIONAL SPATIAL DATA INFRASTRUCTURE

Sec. 3. Development of a National Geospatial Data Clearinghouse. (a) Establishing a National
Geospatial Data Clearinghouse. The Secretary, through the FGDC, and in consultation with, as
appropriate, State, local. and tribal governments and other affected parties, [shall take steps within 6 months
of the date of this order, to establish an electronic National Geospatial Data TTlearinghouse
("Clearinghouse") for the NSDI. The Clearinghouse shall be compatible with the National Information
Infrastructure to enable integration with that effort.

Sec. 5. National Digital Geospatial Data Framework. In consultation with State, local, and tribal
governments and within|9 months of the date of this ordei}, the FGDC shall submit a plan and schedule to
OMB for completing the mitial implementation of a national digital geospatial data framework
("framework") by January 2000 and for establishing a process of ongoing data maintenance. The
framework shall include geospatial data that are significant, in the determination of the FGDC., to a broad
variety of users within any geographic area or nationwide. At a minimum,. the plan shall address how the
initial transportation. hydrology. and boundary elements of the framework might be completed by January
1998 in order to support the decennial census of 2000.
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9. What about parcels?
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FGDC — 2009 Annual Report

2009 Annual Report  Message from the FGDC Chair

FederalGeographicDataCommittee

* Land parcel data combined with other

geographic information are €ssential to

such functions as the management of
emergency situations, development of

activities, and monitoring of regulatory
compliance.

* The feature story of this year’s report
underscores the need for a coordinated

country.

domestic energy resources, management of
private and public lands, support of business

system of land parcel information across the
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Connecting the Components

Coordination &
Standards

Looks like
Parcels

Consistent & Data Discovery
Current Content & Access




N.C./ S.C. Parcels :NC One Map & USGS
National Map it is possible!!!

The Natioral Mas
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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
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