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What happened?
What was missing?
A call for help.
What we delivered.
Why it was possible.
Where we are headed.
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What Happened?

What Was Missing?

Homes, Infrastructure, People and Information
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A Call for Help…

Mississippi Emergency Management Agency (MEMA)  
(the state’s version of FEMA)… needed spatially related answers and their GIS staff 
was missing … victimized by Katrina.

Where are the medical supplies (drugs)?
Where are the Missing Persons?

What We Delivered…

An Interactive Web-enabled Spatially Encoded 
Missing Persons Data Management System

The Team:

• Susan Radke,  Berkeley GeoResearch Group (CA)
• Ed Hanebuth, Digital Quest Inc. (Mississippi)
• Vladimir Ulyshin, Intelligent Engines Inc. (CA)
• John Radke, GISC, University of California, Berkeley
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Where are the medical supplies (drugs)?

Delivered
Geo-referenced
longitude &
latitude

From - SIC coded business data - InfoUSA.com 

We needed to log missing persons, and

We needed to log persons as they arrived at 
shelters or other places of registration throughout 
the state of Mississippi

Where are the Missing Persons?
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6 Proto-type online

Where are the Missing Persons?

6 Proto-type online
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36 Web-enabled
Interactive
DBMS
operational 
and online

Password Protected

36 Web-enabled
Interactive
DBMS
Operational
and online

Interactive Web Based 
Data Management and Reporting
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36 Web-enabled
Interactive
DBMS
operational 
online

Web-enabled
DBMS

Shelters and other First Responders

MEMA Staff 

36 

operational &
Online for 
4 days

MEMA Staff 

First Responders
National Guard 

Geo-referenced
Longitude &
Latitude
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Web-enabled Online DBMS Functions

MEMA Staff Query by Age

Web-enabled Online DBMS Functions

MEMA Staff Query by City
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Web-enabled Online DBMS Functions

MEMA Staff Select an Individual Record

Web-enabled Online DBMS Functions 

MEMA Staff 
Check on Status of Persons Missing
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Web-enabled Online DBMS Functions 

MEMA Staff 
Select Individual Field in the Data Base

96

0

24 

hrs

Handing off to the Red Cross
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Our Exit Strategy – A Big Data Dump

Bureaucracy arrives on the 4th day
Our Time to Exit

… they at least wrote about our effort…
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The Results at the End of the Day

The Results at the End of the Day
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The Results at the End of the Day

The Results at the End of the Day
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The Results at the End of the Day

Why It Was Possible … (in 6-36 hours)

6

No one could do this as fast ….
….we had a Research Tool Bench already in place

Berkeley's free version of the UNIX operating system,
Berkeley's Postgres database management system, 
a public domain Apache Web server, 
a web based data mining operating system environment
( an Information schemaInformation schema)), and 
common GIS tools by ESRI. 
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General Information schemaGeneral Information schema

Information
Management or

0perating System /
Environment

First RespondersFirst Responders
(combatants)(combatants)

LawLaw
EnforcementEnforcement

Decision MakersDecision Makers

Data Prorocessing
Modeling

(intelligent crunching)

PublicPublic

DataData

Communication SystemCommunication System

Where We Are Headed…

We Came with…
First web based GIS: Grasslinks (by Sue Huse, James Ganong and Kenn 

Gardels, UC Berkeley, 1995)
Postgres: Sequoia 2000 (by Stonebreaker etal)
The Digital Library Project (by Wilinski etal)
Various web related technologies…1995-2005.

Invention…The eLibrary!
Calmap: Server centric (by Howard Foster, Eric Zhang, John Radke)
Imap: Client centric (by John Radke, Jianchun Xu, Alexandre Alexandre RepettiRepetti))
Information 0perating System / Environment (IE-malta)
Spatial Mining Metrics (John Radke, Jianchun Xu, Patricia Frontiera)
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Technical Information schemaTechnical Information schema

Information
0perating System /

Environment

First RespondersFirst Responders
(combatants)(combatants)

LawLaw
EnforcementEnforcement

Decision MakersDecision Makers

Data Prorocessing
Modeling

(intelligent crunching)

PublicPublic Digital LibraryDigital Library
Ancillary DataAncillary Data

webGIS

GIS

Satellite RemoteSatellite Remote
Sensed DataSensed Data

Robotic 
Spatial Decomposition

Metrics
(pattern recognition)

Adaptive Wireless
Remote SensorRemote Sensor

NetworkNetwork

DeployedDeployed
MoteMote

FirstFirst
RespondersResponders

Communication SystemCommunication System

Domain ExpertsDomain Experts

Digital library services: real-time 
access to library data



16

eLibrary Architecture

RDBMS
PostGIS

DB2,
others

RDBMS
PostGIS

DB2,
others

File
system

(shapefiles,
jpegs, etc)

File
system

(shapefiles,
jpegs, etc)

Native DB
interfaces

ODBC

WMS

WFS

FTP
HTML

SDE

Other ESRI
server technologies

Web browser

Local
Mapserver

Arcgis

Web browsers

GISC’s Imap

Core
Connectors

Clients

Mapserver
Calmap

Other
Clients

ArcIMS

Calmap: Mapserver+ HTML client

Open source server software, accessing 
other data servers via WMS, allows for 
locally-created spatial data to be stored 
on a central server
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Calmap Imap

Client (Standard DHTML Web browser)

PostGISPostGIS

Mapserver

shapefilesshapefiles

Server centric:
Server renders all images for client display; 
client captures user-defined spatial objects 
and uploads to PostGIS

shapefiles
imagery

shapefiles
imagery

Custom Active X browser
(EI only)

Client centric:
Data is downloaded to client at startup; data 
is edited offline, then uploaded

WMS
Connector
for imagery

WMS
Connector
for imagery

Local cache of shapefies
and imagery

Calmap: advantages and disadvantages
The good:
Trivial to set up and no local data required; all data can be accessed 

from remotes servers (Microsoft’s Terraserver, USGS).  Some of 
these are high-quality (e.g., .5 meter color urban imagery).

Supports many users, annotations instantly available to all users.
Good DBMS tools to manage users, projects.

The bad:
Possible poor performance as performance depends upon 

connectivity and remote server availability.
Editing model may be too simple (I.e., create-and-destroy model 

may be inadequate).
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Imap: advantages and disadvantages
The good:
Performs well, as all processing is local and only depends upon 

Web connectivity at the beginning and end of an editing session.
Supports full line of editing functions (e.g., you can change polygon 

outlines, move verticies, etc).

The bad:
More difficult to administer.  Administrator must anticipate data 

needs and install all needed data at a central site.
User may need a large amount of local storage capacity as the user 

must download all needed data before going off-line.
Edits by others only available when reconnecting to the Web.

New Orleans data samples from our proto-type 
eLibrary

30m NED (elevation data) tiles
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More data…

LIDAR

More data…

LSU accessed
aerial photography
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More data…
Waterbodies

More data…

Inundation
areas
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More data…
% impervious
surface

More data…
Watershed

areas
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Thank You

John Radke, PhD
Director, Geographic Information Science Center
Associate Professor Departments of : Landscape Architecture and 
Environmental Planning, City and Regional Planning, and Geography,
University of California, Berkeley, CA 94720-1820
(email: ratt@gisc.berkeley.edu)


