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Qutline

1. GeoWeb as convergence of three realms

« Spatial Data Infrastructure, Online Participatory GIS,
Volunteer Geographic Information

* A Synthesis of Values for Design

2. Coupling architectures for the GeoWeb
+ Service-oriented architecture

3. Participatory Modeling Methodology
+ System development, use, and evaluation
+ Tighten the design loop

4. Conclusions and Directions
* Results of tightening the design loop

* A fourth realm? CyberGIS high performance computing
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1. GeoWeb Realms
of GIScience & Technology

» Spatial Data Infrastructure (circa 1990)
* Online Participatory GIS (circa 1999)
» Volunteer Geographic Information (circa 2005)

Look at a brief overview of these realms...

Motivation within realms

« SDI - increase data sharing

« OPGIS - broaden public governance and
community voice

* VG| — enhance distributed information collection

All involve values, interests, and concerns, but
perhaps from different perspectives...
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US SDI

Spatial Data Infrastructure, e.g. three levels
» 12 Federal Agencies — geoplatform.gov

» 50 States (National States Geographic
Information Councils)

» Regional (e.g. Washington State
Geographic Data Archive)

& DATA cov

RADNET

RadNet is a national network of monitoring stations that regularly
collect air, precipitation, drinking water, and milk samples for
analysis of radioactivity.

DATA AND APPS

Data.gov

COMMUNITIES

< R
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WHAT'S NEW

Earthquake and Tsunami
Datasets and Information

« Worldwide M1+ Earthquakes, Past 7 Days
« RadNet Map Interface for Near-Real Time Radiation

Monitoring Data

* Search other related datasets
» World Earthquake Interactive Map Demo

CATALOGS

SEARCH »

OPEN GOVERNMENT
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http://www.naco.org/meetings/participate/Presentations/Federal%20Geographic%20Dat
a%20Committee%20and%20National%20Geospatial%20Advisory%20Committee.pdf

www.geoplatform.gov

Common geospatial data, services, and applications contributed and
administered by authoritative sources and hosted on a shared
infrastructure, for use by government agencies and partners to meet their
mission needs and the broader needs of the Nation.
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US Federal SDI — current architecture

Data.gov Geospatial Capability — Without Geo Platform
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Jerry Johnston, US EPA, presentation to NGAC “Status Update: Geospatial Platform”
http://www.fgdc.gov/ngac/meetings/march-2011/intergovernmental-subcommittee-update.pptx
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US Federal SDI — next architecture

Data.gov Geospatial Capability — With Geo Platform
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(National State Geographic Information Councils)

US — States Level

» GeoSpatial One-Stop Nodes
« Metadata only
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Regional SDI

Washington State Geospatial Data Archive

(WAGDA) 1.0
WAGDA

washington State Geospatial Data Archive
Site Index

[ HOME | DATA_ | GISHELP | GISLAB | METADATA | CONTACTUS

UNIVERSITY LIBRARIES
UNIVERSITY of WASHINGTON

Quick Links: Digital Ortho Photos

Welcome to the Washington State
Geospatial Data Archive

The Washington State Geospatial Data Archive (WAGDA) is a space to
locate geospatial data for the state of Washington. Maintained by The
Map Collection & Cartographic Information Services, University of
Washington Libraries, this site also contains selected non-Washington
geospatial data sets that have been created by students and
researchers at the University of Washington.

Some of the datasets located here are restricted by license agresment
and are available only to UW faculty, staff, and students. Other
datasets are in the public domain.

This site does not provide digital maps. We offer access to digital
geospatial data that can be used to make maps when used with GIS
software. Our service palicy is available online. Questions about data

formats can be sent to gis@lib.washinaton.edu.

WAGDA NEWS:

s ArcGIS Desktop and Workstation 10.0
installation disks are now available for
circulation in Map Collection.

GIS Lab open all building hours - GIS
assistance available 15 hours/week
during Fall Quarter October 13 -
December 14, 2010,

King County data on WAGDA updated
to December 2009 release. Pierce
County data updated to August 2008,

ArcGIS 9.3.1 now available through ESRI
Site License for installation on UwW-
owned computers. Contact
gis@lib.washington.edu for additional
information.

US Census Bureau makes available
JIGER/Line Shapefiles

Acquiring Data — Data Access

 Data Access

— Multiple Services (currently in development)

Web
. Feature Web
. Direct Geodata Image R Y .
Function R N Service/Web Mapping Geoportal
Connection Service Service .
Coverage Service
Service
Fast data view ° o o
Remote data analysis ° ° o .
Complete and ready metadata ° ° ° o
Geodatabase versions ° o o) o
Exportable data ° . . ° .
Interoperability ° . . .
Modifiable access permission ° ° . ° ° o
Replication/Editing ° . . .
e supported - O unverified - (blank) not supported - (grey) not preferred 12




Regional SDI
WAGDA 2.0

» GeoPortal — wagda.lib.washington.edu/geoportal

About Fredback

Help

Administrative Login

WAGDA - Washington State Geospatial Data Archive .

Search

dean
Seareh In : This Site Ex Zoom To Results  Zoom To Searched Area
Adddonal Ol [ gen dev.ggabriclKING Seattle NAIFIY jpeg
- L Tl
WHERE See results through RIST
. . APl GEORSS ATOM HTML FRAGMENT KML JSON
Anywhers Intersecting L) Fully within

ad the Disclaimer and Privacy or Contact Us.

WAGDA 2.0 Architecture

UW Libraries - WAGDA 2.0
Geoportal | Data Discovery '—
Onnher?
™ ESAI
Data Client 1 —
Service
ACGIS Server 5
2 E WCSWFS Other
5 3 ] Clients -
KRL
Web -
06C l'_. Clients =

Data Providers

=3
B

Data Import

Metadata import [-. Metadata
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OPGIS

* Online Participatory GIS
» Widespread growth since 1999

OPGIS Niches

1. PusLic
(PEOPLE)

GRASSROOTS
GIS

c, PPGIS

S
f@ \
Q0 ©

B L)
® &
2. ParTicipaTioN «%ﬁ &S 3. GIS

(GROUP PROCESS) ! (NEW TECHNOLOGY)
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OPGIS example

Support provided by the
National Science Foundation
Grant No. EIA 0325916,
funded through the
Information Technology
Research Program, and
managed in the Digital
Government Program.

Let’s Improve
Transportation!

During the next 25 years the central Puget Sound population is expected to grow
by 1.2 million people.

How will this growth impact our already congested transportation system?
What improvements are necessary to keep our region moving?

Who gets to have a voice in this decision?

Let's Improve Transportation is an experiment in participatory democracy which was first
conducted during a four-week period in October and November 2007. The study is now
complete and we are no longer registering participants

Learn More about this research study.

The Let's Improve Transportation Final Report details the outcomes of the experiment.

If you would like to review the website and Fall 2007 experiment, please log as follows:

User Name: guest
Password: guest

For contact information, please visit www paist.org.

User Name Password
Login

VGI

» Volunteer Geographic Information
« Wide array of developments since 2005
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VGI
Mashups "0
and

Real-time feeds

SMS

VGI - balloon sensor launch

13/08/2011
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Balloon trajectory

A

Volunteer Geographic Information

f geocoded addresses

accuracy comparison
I} F3

Riference Adirassss
Bing Adcreses e
Google Addresss K
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Synthesis across SDI-OPGIS-VGI
What is being valued?

« SDI — people interested in efficient,
effective, and equitable access to data

« OPGIS — people interested in stakeholder
public values, goals, and concerns

« VG| — people interested in personal values,
goals, concerns about what is important

|s their a convergence of “value” in light of
geospatial information technology?

Shared interests?
Common values?
All realms...
« Engage participants
« Enable participants
« Structure participation

...as human-computer-human interaction

...for data, information, evidence, and
knowledge production on the GeoWeb

12



Coupling SDI-OPGIS-VGIS enables

distributed and participatory GeoDesign

» GeoDesign — geography by design (Steinitz 2011)
» For example, a regional stormwater runoff

monitoring network to better understand and act
upon non-point source pollution

» GeoDesign can enable large-scale participatory
monitoring designs using GIS

» GeoDesign as sustainability management
requires SDI, OPGIS, and VGI resources
configured into regional enterprise GIS also called
consortium GIS

2. Coupling SDI-OPGIS-VGIS

» What architecture design(s) might help us couple
SDI-OPGIS-VGI resources?

» Service-oriented architecture (SOA) is an approach
proposed by many

» SOA - a collection of protocols and components for
integrating service resources

» SOA infrastructure connects...
— Consumer services: User interface clients
— Producer services: Data and software capabilities

13/08/2011
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Esri example of integration platform

2D and 3D GIS
Mobile
Applications

Business Other Systems L.
Applications Subscription/ Consumers

e | Consumption
‘I':r:l J ;J Tier

- Integration Platform ] _ }} SRR It
L
|

.
ArcGIS™ Geo- Custom
: Geodata Globe Map A Catalog
Online processing SOAP
i i Services | Services | Services Eices Services i
Server "
Pl.lhli;hiﬂg Producers
+ Gliabe Services @ . {% Xk
« Map Services o=
« Functional Services  —sey
Desktop
Authoring
Tier

http://www.esri.com/library/whitepapers/pdfs/geospatial-soa.pdf

Expansion of SOA Infrastructure,
by example,
for coupling SDI-OPGIS-VGI

Applications Service Support
Rich Web : Directory Security Management
Client Al WL s UDDI s LDAF / Certs + QoS
2= PPS- Apps. » ebXML » WS-Security Ot
& ArcGIS s NET Web # ArcGIS Mobile, . CS-W » GeoDRM # Transformers
Explorer e Java Web & ArcPad Orchestration Semantics - JMX
» JavaEJB e s NIEM
* ArcView * JITK . + OWL/RDF
s Arcinfo s GPT
» ArcEditor
PR Services
DEEERELLE Data Centric Business Centric
DataLinks  OGC ESRI GIS Based Geoprocessing Non-GIS Based
= ODBC s WMS s Replication s Routing = Geocoding  # Line of Sight s Work Order
» JDBC * WFS + Data Interop * Analysis s Placefinder # Plume Modeling  # Financial Info
= RPC » WCS « Tracking # 3D Globe & Weather #» Map on Demand e Customer Sernvice
s Events = Gazetteer = Motify Field Personnel

http://www.esri.com/library/whitepapers/pdfs/geospatial-soa.pdf
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What methodology Helps Guide Coupling of
SDI-OPGIS-VGIS Resources?

« Coupling among three technology realms is
a complex choice problem

* Need systematic approach to help guide
coupling strategies

« Participatory Modeling Methodology brings
diverse perspectives into play

3. Participatory Modeling Methodology
(PMIM)

* Approach that links system development
(information technology), system use (complex
problems), and system evaluation (social-behavioral
science) for improving outcomes from systems.

* One application: participatory interaction modeling
explores the science of interaction design

 Participatory interaction designs are intended to
structure participation, while incorporating
motivation and information technology

13/08/2011
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What, Why, and How
of Component Coupling?

» What resources are to be coupled?
« Why are resources to be couple?

* How are resources to be coupled?

PMM Framework for
Participatory Interaction Modeling

What coupling is needed?

1
Cyber-System
Development

Monitor event Improve
logs of online development
activity artifacts

Why is coupling needed? How is coupling performing?

D e —

2 3

Cyber-System Create and Cyber-System
Use calibrate activity Evaluation
models

three roles in human-computer-human interaction:
(1) developer, (2) user, (3) analyst

13/08/2011
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Three domains anchor
the GeoWeb design loop

1) Cyber-Systems development
incorporate participatory technologies

2) Cyber-Systems use by participants
address pervasive complex problems

3) Cyber-Systems evaluation involve
social-behavioral studies to improve
designs

Workflow Manager
System (Design) Development

Define a Participatory Workflow

All processes levels Available processes at this level

S LIT Process B ) = = = =
B M Getting Started Review and Synthesize
- G Registers with systam Discuss Hierarchy

! LG Generate suggested agenda

E M Identify objects d crit e : : s
M G egr;’;‘:t Skl ikl Priclitize List ll  Answering Sensitivity Network
G Synthesizing concerns Questions Analysis Analysis

-G Review and discuss summary synthesis
G Review and discuss criteria Spatial
(3 Answer questions regarding criteria/MICA| Equity
=M Review projects S
-G Review and discuss assumptions for porje Y

G Review projects and scores

G Answering guestions regarding assumpti| J+g I ‘ DI Add transition ‘@ Remove P-Method

G Prioritize Weight criteria

=M, Generate Candidate Scenarios :
G Generate scenarios
G Cluster the weighted criteria into criteria g Brainstorm
G Run sensitivity analysis of assumptions concerns
G System wide impact analysis of scenarios
G Review and discuss scenarios ‘

=M Evaluate scenarios

G Global Sensitivity Analysis )
G Prioritize scenarios (Ideal Point) Synthesize
G Prioritize scenarios (criteria weights) concerns

13/08/2011
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Workflow Manager
System Design - Class Diagram

Some major workflow engine classes

<zgbstract>>
Activity
A

BranchActivity RepeatActivity

JoinActivity untilActivity

|
=

SwitchActivity ReturnActivity

EndSwitchActivity PActActivity
WhileActivity PGameActivity

LoopActivity GroupActivity

TerminateActivity

B Let's Improve Transportation - Home - Mozilla Firefox

Fle Edt Wisw History Bookmarks Tools Help

Let’s Improve Transportation! { O

Welcome, guest
Agenda

Current steps are highlighted

Rewiew proposed transportation improvement projects.

Rewiew options to pay for transportation improvements

Step 1: Discuss Concerns
Make 3 map of how you use the transpantation system on an average day.
Brainstorm transportation concems with other participarts

Discuss and evaluste summaries of all paricipant concems

Discuss different factors used ta evaluate transportation improvements

Dacide which factors are most importart to you

Home LeamnMore Logout

Review projects 10/14 - 1113

Revigw funcing options 1014 - 1113

12 Map your daily travel 10/16 - 1018
1b: Brainstorm concerns 10/16 - 1018

1c; REVIEW SUMMAries 10419 - 10/22

Step 2: Assess Transportation Improvement Factors
2a: Review factors 10/23 - 10/25

2b: Weigh factors 10/23 - 10/25

LIT System Use — workflow agenda interface

Your participant ID is

Moderator announcements

Friday, October 26, 2007 Step 2 has begun! Mowy s the
time to review and discuss proposed transportation
improvement projects (2a) and funding options {2b). On
tonday you can start creating your own package (3c) while
we continue this discussion.

Thursday, October 25, 2007 Today i= the last dayto
wielgh the improvement factors {Step 2bil

‘Wednesday, October 24, 2007

Note on Step 2: How were the improvement factors
chosen?

Here is an excellent description of how the improvement
factors were chosen

Keep in mind that these factors cannot change within the
context of the LIT Challenge. The goal of this step is to
assess the factors in their current form, and decide how
relevant they are to our selaction of projects in Step 2

13/08/2011
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lets improve transportation ==+ Osmen Lesmbow UserSettims Lonont
Step 3: Create Packages 3x [Feview proecis _3b: Rjulew funding options 2c: Create your o package ot Srop

Overview And Instructions

OU C3N rEvisw reglanal transport3ian gystam.
Eachar B = Who assigned TR | crooia yie reylewed n StEp 2
Fizad mare 2bout e proiect sconng process. Vislsie I Everyiieg
n the it is

ColmpmeT

Seelert a profect In the It beiow b display f iocation on the AR ATt | Salact project ]

Road Projects
= Alazka Wy Viaduet Optiont MDHM-INW

EimaRm simrne A5, 30,000
Lav3, a3 ni
Traeri - Steedts 112,620,000
Four Lane Tunnel 1351,340,000
ST ERT Brivge Gpmarn T vee wban e Re et
4-ane, o tram 78,500,000
Slane, HOV Ampot $537,420,000
el 05 UMUK, | Ul Rl i, #0800
Arhorme Fenasg Plan L1514 220 000
T
Hemiloe Lo By 16V Lo |- FALY, o
Li2th s S5 te X Th iy, 104,240,000
15 io 3R 148 FLA, 220,000
HE &1k 31 to SR 520 Brasded Crossang 1308, 580,000
198100 Dy, 309,500,000
= SR J&7 Imerovamants
HOT Lases Pidod t{ Muibeam) bo Rensn] 313,290,000

3 1 A1 13 ALY [LHRAUALT
£ Vrvprrammrrands o G0 18 (Fadoral Wap Trangla) T 410 AOK
gt | el §I90, 050,000
Sth N 1o Ellngeon e Vehicle Extensi §552,070,000 4 i
ol By
5K 308 Extennon and |3 Improvemnent 900,390,000 .
L-167 Hew Preewny Eension Tacoma 1o Edgevrond $421,480,000 -
s mama | |T System Use: Review
« SR 147 hprmsemat .
Puaip i Btee mmm  Project packages
Unfmg Heulge For Kadg 1502, Il By

System
(HCHI)
Evaluation

( @ T ) System log: Client-server interaction “events” captured during decision makingj
ﬁ!gf:‘f._ﬁ-. IQA.‘ occur in time and space
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- %‘_ éq’ Day 13
‘ = Day 12

Entire Timeline: .1
245 registered users ¥
120,396 client-server “events” &

Day 11

* _.One Day:
81 users

7,272 “events”Day 10

October 18 — October 23, 2007

HCHI Evaluation

Spatio-temporal Timeline: Three Counties around Seattle, WA, October 11 — November 25, 2007

What it suggests: Evolving structure of an analytic-deliberative network
constructed from client-server interaction “events”

100% ; Sub-Step 1b and 1c

on

Percent of Quota Subjects Still Actively Participating
" Sub-Step 3c and 4a

\. /,. S ub-Step 5a
\ N

\\

Time (Minutes)
/

1a 0 1c 2a 2b 3a 3b

LIT Sub-Step

[
w
P
o
I
o
4

(.? f.'. Evaluation: Participant activity contained peaks and valleys of intensity

13/08/2011
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Roles for Tightening
the Participatory Design Loop
among the Three Domains

Artifact Developer User Analyst
Abstraction Level Role Role Role
Use Case Narrative X
Class Diagram X
Activity Model X
Architecture Diagram X
Mock-up X X
Prototype X
Event Log X

X =Produced by = Consumed by

Design Loop Outcomes

Tightening the GeoWeb design loop improves
outcomes...understanding about:

« Participatory GeoWeb technology design
 Effectiveness of complex problem solving

 Participatory workflow patterns of knowledge
production

13/08/2011
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Research Focus
PMM on GeoWeb

PMM - linking system development, use and evaluation

...on the
GeoWeb - coupling of SDI, OPGIS, and VGI

...enables many research directions, but two in
particular...

1) Scaling participation
2) Spatio-temporal modeling for GeoDesign
3) CyberGIS to support those 2

1. Scaling participation

a) down-up - scaling up moves the research
toward topics about regional places

b) in-out - scaling out moves the research toward
very large numbers of people participating

c) low-high - scaling high moves the research
toward nuanced analyses and rich deliberative
processes

How can these dimensions help us understand
convergence of SDI, OPGIS, and VGI?

13/08/2011
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2. Spatio-temporal Modeling
for GeoDesign

For example, couple Regional SDI, OPGIS,
and VGl to enable GeoDesign
contributions for stormwater runoff
monitoring of water quality

3. CyberGIS to support directions...

CyberGIS — a forth realm

+ a fundamentally new software framework
comprising a seamless integration of
cyberinfrastructure, GIS, and spatial
analysis/modeling capabilities using “services
approach”, and

» promises widespread scientific breakthroughs
and broad societal impacts due to new level of
performance for intense computational
problems.

13/08/2011
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4. Conclusions

» Cyberinfrastructure-enabled participatory
GeoWeb will continue to grow, connecting
people with similar interests more than ever
before

* Need systematic and robust, but at the
same time comprehensive and flexible,
framework for participatory systems design
to guide that growth

» Synergistic activity among SDI, OPGIS, and
VGI developments can help formulate
consortium GIS for regional governance

Conclusions - 2

» Synthesize comparative architectures that
lead to improved designs of GeoWeb
solutions; a need for computer-enabled case
study synthesis

« Tightening the design loop will require
metrics for development, use and evaluation

« Enabling participatory geospatial thinking,
learning and decision making using cyber-
enabled tools will require nuanced metrics.

13/08/2011
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Thank you!

Comments / Questions?
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