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Using the Internet as the Tool of Mapping

Internet-based Geographic Information 
Systems (GIS) and GIServices



 Integrate many different types of data

 Spatial data + Non-spatial data 
(statistical, texts,..)

 With GIS we can easily:

 Draw maps and visualize spatial 
distributions

 Edit and alter existing data

 Accurately measure distances and areas

 Overlay maps of different themes

 Internet GIS for public access.
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Examples:  Data warehouse (archive)  - SANDAG GIS layers Download: 
http://www.sandag.org/resources/maps_and_gis/gis_downloads/admin.asp
(metadata, thumbnail image, Code-explanation, download links)  -- HTTP links (easy to set up)

http://www.sandag.org/resources/maps_and_gis/gis_downloads/admin.asp


Examples:  Geodata.gov (Geospatial One Stop):  http://geodata.gov

(Metadata records - FGDC Content Standard for Digital Geospatial Metadata or ISO 19115)
Data download - http links,  ArcGIS Server - Geoportal extension
http://www.esri.com/software/arcgis/geoportal/index.html

http://geodata.gov/
http://www.esri.com/software/arcgis/geoportal/index.html


Google Maps (Navigation, Get Directions) http://maps.google.com
Mashup Maps (hybrid, with JavaScripts) http://geoinfo.sdsu.edu/maps/
ArcIMS (ArcGIS Server Mapping Services) http://cop.resources.ca.gov/cop_public/Default.aspx

Ready to use packages or 
programming tools (JavaScripts, 
Flex, XML, etc)

http://maps.google.com/
http://geoinfo.sdsu.edu/maps/
http://cop.resources.ca.gov/cop_public/Default.aspx


Very challenging --- very few good examples.  (Most of them are “pre-configured” models).
Hydrometeorological Prediction Center   http://www.hpc.ncep.noaa.gov/index.shtml

ArcGIS Server:  (Geoprocessing Services)
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm#geoproc
essing/an_ove-2102662086.htm

http://www.hpc.ncep.noaa.gov/index.shtml
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm
http://webhelp.esri.com/arcgisserver/9.3/java/index.htm


http://www.ted.com/talks/tim_berners_lee_the_year_open_data_went_worldwide.html
http://www.ted.com/talks/tim_berners_lee_the_year_open_data_went_worldwide.html


Haiti Earth Quake  -

Open Street Maps create a very comprehensive GIS layers for disaster 

management (Bottom-Up approach)

http://haiti.ushahidi.com/main
http://haiti.openstreetmap.nl/

http://haiti.ushahidi.com/main
http://haiti.openstreetmap.nl/


1. Commercial Internet Map Server (ArcIMS, ArcGIS Server, 

MapGuide, SuperWebGIS)

2. Free Mapping API (Google Mashup, Yahoo! Local Map 

API)

3. KML files for Google Earth or Google Map.

4. Open source tools (GeoServer,  OpenLayer, MapServer).

5. OpenStreets Map (Crowd-sourcing open map).

6. PDF maps (GeoPDF – displaying multiple layers).

7. Animation and 3D pictures (Mpeg movies, animated gif, 

jpeg pictures, 3D maps)





ArcIMS:  Internet Mapping Tool  



http://geoinfo.sdsu.edu/baja
http://geoinfo.sdsu.edu/baja


http://geoinfo.sdsu.edu/baja_onlinemap/ AJAX technology (live demo, created by Rick 
Kim – SDSU Ph.D. student)  - a good example of “Mashup” Maps).   
The GeoMashup Web Mapping Tool This Web Application is based the Summit ExtMap -
Mashup Framework in the Code Gallery.

http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/
http://geoinfo.sdsu.edu/baja_onlinemap/


Map Server -A

Map Server-B

Data Server-C

Map Browsers

Mash-up Maps

Map Users
Can add more contents to Mashup Maps

(Volunteer Geographic Information –
VGI)

Show up all together
(hybrid functions)









Challenges and Opportunities



Can we read the digital map from this 
floppy disk   (5¼-inch)  today?

Web technology changes 
much faster than floppy 
disks!



Geospatial cyberinfrastructure integrates high-
performance computing resources, interoperable
Web services, and sharable geographic knowledge to 
facilitate the advancement of geographic information 
science (GIScience) research, geospatial technology, and
geographic education.(Zhang and Tsou, International Journal of 

Geographical Information Science, 2009) 

Grid computing
Cloud computing
Web portals



The Future of Geospatial Cyberinfrastructure
(Cloud Computing + Grid Computing) 
(capacity - reliability       and             performance)

Client-side interfaces

Web Portals + Mashups

High speed Internet

Data Services

Collaboration

Map Services

Analysis Services

High performance data / processing centers:  Cloud computing  + Grid computing
visualization, calculation, and storage resources

Software as a Service 
(SAAS)



 Google Fusion Table (replacing Google 
Docs and Google spreadsheet map).

 Mobile GIS applications (iPhones and 
Android phones) and iPad! 

 Volunteered Geographic
Information (VGI)



Build-in Maps (upgrade the O.S. to 3.0 or higher to 
get the street view function). SDSU Campus map 
Example (developed in August, 2010) by two CS 
students.



Crowdsourcing GPS navigation 
systems
on iPad:  Waze
(collaborative traffic update)



http://www.ted.com/talks/blaise_aguera.html

http://www.ted.com/talks/blaise_aguera.html


 Geo Web (Internet GIS) 
is the next generation of Web.

 We need to adopt a new attitude toward the 
creation of open and user-centered web 
mapping applications. 

 The goal of Internet GIS (Web mapping) is for 
sharing knowledge (not just information) in an 
open and collaborative environment.



Using GIS as the tools to map the Internet
(New NSF CDI project.  Award # 1028177. 

Title: Mapping Cyberspace to Realspace: 
Visualizing and Understanding the 
Spatiotemporal Dynamics of Global Diffusion of 
Ideas and the Semantic Web. NSF, Division of 
Computer and Network Systems



PI:  Dr. Ming-Hsiang (Ming) Tsou  (Geography) mtsou@mail.sdsu.edu

Co-PI: Dr. Dipak K Gupta (Political Science), dgupta@mail.sdsu.edu

Co-PI: Dr. Jean Marc Gawron (Linguistic), gawron@mail.sdsu.edu

Co-PI: Dr. Brian Spitzberg (Communication) spitz@mail.sdsu.edu

Senior Personnel: Dr. Li An (Geography) lan@mail.sdsu.edu

mailto:mtsou@mail.sdsu.edu
mailto:dgupta@mail.sdsu.edu
mailto:gawron@mail.sdsu.edu
mailto:spitz@mail.sdsu.edu
mailto: lan@mail.sdsu.edu


E
n

h
a

n
ce

d
 S

e
a

rc
h

Domain Expertise
------------

(Political Science, 
Linguistics, 

Communication)

Semantic Web 
Information 
Databases

----------
(i.e., keywords + 

place-names + geo-
locations converted 

from URLs/place-
names)

Publicly 
Accessible 
Websites

Raw Text 
Databases

----------
Combine all search 

results (ranking, 
titles, contents, and 

URLs)

Web search 
Engines 

(e.g., Google, 
Bing)

Geo-location 
& Semantic 

Mapping
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Visualization Maps & 
Analysis

--------------
(GIS tools, gazetteers, 
cartographic methods, 
space-time analyses)
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Semantic Knowledge Bases
------------

(Keyword clustering, key phrases, concept nomenclature, 
thesaurus development)

The Semantic Web Automatic Reasoning and Mapping System (SWARMS) framework 
(Ming-Hsiang Tsou, Jean Mark Gawron, Dipak Gupta, Brian Spitzberg, Li An, San Diego State University, 2010©)



Web Robots (crawlers) –
Search/Identify keywords on these 
pages (search results): 

SDSU, CSU, President Weber, Aztec

(Analyze if these keywords have any 
“spatial meanings” or “spatial 
connections”. )

SDSU -->  campus  location 
(address)



Space-Time Analysis   (H1N1 examples)



Creating Information Landscape  
Change the web search engine from “data mining” to 
“information mining” 



Distribution Patterns of Hurricane (green), 
“Swine flu” (red), and “San Diego Wildfire” (yellow).



Creating a 3D Information Landscape     



Search Keyword:

“Chile miner” 

(Yahoo)
(1000 records)
(kernel density)

Search Keyword:

“BP oil spill” 

(Yahoo)
(1000 records)
(kernel density)



 Understanding information diffusion and 
acquisition patterns in response to disasters 
and epidemics may significantly facilitate 
intervention responses, and eventually, 
prevention responses.

 Marketing potentials.

 Help us to better understand the “collective 
thinking” of human beings and minimize 
misunderstandings between different groups 
and people.


