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City Wide Analysis of Wireless Networks in San Marcos, Texas
By PGSM Consultants  
The growing need for the transfer of valuable information in this modern age is dependent upon speed and convenience. In contrast to a decade ago, every urban region in the United States is dependent upon some type of Internet coverage. San Marcos, Texas, a growing college town, is of interest to HooDooNet, Inc. for the possibility of expanding its wireless internet service. Due to the expansion of the size and student enrollment at Texas State and its geographic location on the heavy transit San Antonio – Austin corridor, the region is in need of strong convenient network provision. Wireless Internet is growing in popularity with people and businesses due to its mobility and price.

As PGSM consultants, we are charged with the task of finding the premier locations in San Marcos for new wireless network coverage.  In order to locate existing wireless networks within San Marcos, we must engage in the controversial task of “wardriving,” the detection and mapping of wireless networks. With the use of GIS technology and field observations we are able to compare population and city variables, such as density and income, to existing wireless networks. While the city is strong with over 2,000 unique networks, we have found several prime regions for the expansion of HooDooNet, Inc. and its wireless network service.

Introduction and Problem Statement

San Marcos, Texas is a rapidly growing college town located in the middle of the Austin-San Antonio Corridor.  The city is growing due not only to the mass transit in the region but also because of the expanding enrollment at Texas State University. The University’s student population has been steadily increasing for years and is now up nearly 28,000 students.  With an increasing 76.3% retention rate of freshmen to sophomores, the University is also retaining more of its’ first year students. After their second, traditionally sophomore, year most students prefer to begin living off campus. With the University usually no longer able to provide free Internet, off-campus students begin to purchase high-speed services from the local phone company, Grande Communications, or Time Warner Cable.  A decade ago students wanted a home Internet connection, today students need a home Internet connection. With more of the University becoming digital, such as notes, homework, tutoring, and assignments, the lack of a network connection creates a world of problems.


HooDooNet, Inc. looks to expand its’ wireless network services and currently San Marcos is under observation for potential sites. Our task is to uncover and graphically map the current network locations and analyze the data in order to find weak coverage areas. We can not just look at where there are deficiencies in wireless Internet coverage and assign new coverage sites for HooDooNet, Inc. PGSM consultants group must find data concerned with the San Marcos population and analyze all comparisons made. Important variables to look at are income, age, households, and population density. It is important that this assignment include use of Geographic Information Science technology so that it can be easy to visually represent all of our analysis. Using a GPS unit, we can record the coordinates of all the detected networks in San Marcos and map them using GIS technology. With GIS we can display the census block groups and the census information in relation with each block group. The census data can be compared to the detected networks found in San Marcos, such as density of households in an area versus the number of networks. This assignment is not any easy one to make important decisions solely based off computer analysis. Our personal and extensive knowledge of the San Marcos region will also strongly effect our decisions that select the new coverage locations for HooDooNet, Inc.
Literature Review

The current trend of technology is to go wireless and the Internet is no exception. “Wireless technology's major benefit to users is the immediate access it offers to computing resources -- your office, other businesses, the Internet -- providing users with a higher degree of flexibility in work and entertainment choices.” – IBM. Wireless Internet makes computer placement and easier and more organized task. Without numerous cords and the restriction of placing the computer near an Internet jack, people setup wherever they need to at home or at work. Wireless technology also decreases the monthly cost of Internet service because there less connection installments are needed. 

For our assignment, we engaged in a process called “Wardriving.” Wardriving is an activity consisting of traveling an area with a computer in a vehicle, detecting wireless networks. The process is similar to using a scanner for car radio. Wardriving usually involves the use of a GPS unit to find the geographic coordinates of the network detected and record it into a database format. “For better range, antennas are built or bought, and vary from omnidirectional to fully directional.” –NETSTUMBLER.  Netstumbler is the most common used software used in wardriving and is free to the public. “While some wardrivers do engage in malicious activity, the average wardriver is typically only out to log and collect information from the Access Points they find while driving.” –NETSTUMBLER.  Major concerns have arisen with some wardrivers searching for unprotected networks to steal information, hi-jack Internet usage, or cause damage to the host. NetStumbler is a tool for Windows that allows you to detect Wireless Local Area Networks. 
“GIS provides essential marketing and customer intelligence solutions that lead to better business decisions.” –ESRI.  The study of geography is the format for organizing global information and Geographic Information Science is the ability to create, investigate, dissect, and better understand this information. By using GIS, we can observe any patterns that appear and explore the reason behind their existence. Studying patterns or other findings helps businesses, governments, or individuals make decisions easier and more decisively. Expanding HooDooNet, Inc. into San Marcos could fail if new coverage areas are based off of data that can not be visually represented in a map format.
San Marcos has an estimated 2005 population of around 46,111, which means that there is somewhere in the neighborhood of 60,000 people in the San Marcos area. –census. Located almost directly in the middle of Austin and San Antonio, San Marcos receives heavy transit due to Interstate 35. Also nearby on Interstate 35 is the growing tourist city of New Braunfels. San Marcos has been expanding South along Interstate 35 towards the popular Tanger and Prime Outlet Malls, constructing new large commercial and residential sites. Construction of a $9.7 million railroad overpass on Wonder World is underway with completion scheduled for 2007. -CISM Wonder World Drive is the heart of the San Marcos growth spurt and the new bridge will be the only overpass in San Marcos until construction of the Aquarena Springs Overpass later in 2007. -CISM With major projects including traffic synchronization and major road extensions, the city is making itself more accessible to people. This region of the country is also near the forefront of technological advancement with nearby company Dell, Inc. and the strong engineering department of the University of Texas both located in Austin.
PGSM GIS Consultants instituted both secondary and primary data for this project.  We acquired all secondary data from the US Census Bureau and the City of San Marcos Department of Environment and Engineering.  PGSM collected all primary data ourselves.

Data


The data collected from the US Census Bureau includes the Census2 Database with population demographics for income, housing units, and age.  This data was downloaded from the US Census Bureau website and the fields were renamed to fit the DBASEIV format so that PGSM could use the data for analysis.  There was a need for a shapefile that the Census2 database could be joined with, for analysis purposes.  We chose a file called haysbg.  This shapefile displays the census block groups for the county which matched the level of detail the database file used.  The haysbg file’s coordinate system is GCS_Assumed_Geographic_1 displayed using the 1927 North American Datum so it lined up with the entire map.  This project required a study of San Marcos population demographics, and there is no better source for population data then the US Census Bureau that PGSM could acquire without a budget increase.


Another source of secondary data for the project was the City of San Marcos Department of Environment and Engineering.  Several shape files were obtained from this source.  Railroads, Interstate35, Main_Roads, San_Marcos_Roads, and Buildings_within_limits were all collected from this source.  PGSM wanted to see what relationships certain structures had on the distribution of wireless network locations in San Marcos.  For this, we used the files Interstate35, railroads and Main_Roads.  The San_Marcos_Roads file provided a base for the map’s structure; which also shows the interconnectivity of the area.  The Buildings_within_limits file was obtained for analysis to provide insight to certain clusters of network pings such as apartment complexes and offices in buildings, and stores.  Our company colored the file to show commercial and residential buildings.

All files from the City of San Marcos were obtained from the school’s server in the Fire Station Project’s folder with permission.  For this data, the City of San Marcos is the best place to go because it is done at a local level by the city’s government.  Our company had to do some slight modifications to this datasets so that the roads were in the same coordinate system as the collected points.  The coordinate system used for this project is WGS_1984 and we used different Geodetic models these files used the North American Datum 1927.

PGSM collected all network locations ourselves, using our own personnel.  To collect the network locations we used a program called Netstumbler.  This program registers on a table the position of a network every time the GPS (Global Positioning System) unit picks up a network’s signal.  Netstumbler has some problems with it because a guy made the program on his free time and does not update it systematically.  Also, the help feature was not completed so we could not find out what all the different fields in the table measured.  Another downside to this program is that it will pick up the same network in one location many times if you are standing still.  This caused a problem with the data increasing the work load, even though in Netstumbler a network was only displayed once per location.  We had to consolidate the data so our databases would be small enough to use without crashing ArcGIS.  Also PGSM had to save all the netstumbler tables in a tab-delimited format for importation to Excel where we cleaned out all the non-integer information.  Once the non-integer information was removed we then used Access to transform the files into DBASEIV files so they would be useable in ArcGIS for analysis.  As a result we created several different files one for each of the sections we covered in San Marcos.  PGSM titled all of our collected network locations “SEC” followed by the corresponding section letter.  Files were created with the unconsolidated databases first and then another file was created combining all the consolidated sections, this file was titled San_Marcos_Sections.  This data is the most essential part of the project.  We based all analysis on demographics and the current locations of existing wireless networks.  The main part of PGSM’s Contract with HooDooNet INC. was to map existing network locations.  We created another file called SMsections which shows how PGSM divided up San Marcos for data collection efficiency.  The last thing our company completed was a file showing proposed areas of interest.  For this step, we took many things into account such as demographics and development.   This file was the goal of the whole project.  All of the shapefiles we created were displayed in the WGS_1984 coordinate system using the Geodetic model WGS_1984.  This was the chosen coordinate system and datum model because the GPS unit measured all locations with this set-up. 

	Description
	File Type
	Feature Type
	File Name
	Data Source

	Wireless Network Locations
	Shapefile
	Dotfile
	SanMarcos_Sections
	PGSM

	Section A database
	DBASEIV
	Database
	SECA
	PGSM

	Section B database
	DBASEIV
	Database
	SECB
	PGSM

	Section C database
	DBASEIV
	Database
	SECC
	PGSM

	Section D database
	DBASEIV
	Database
	SECD
	PGSM

	Section E database
	DBASEIV
	Database
	SECE
	PGSM

	Section FG database
	DBASEIVE
	Database
	SECFG
	PGSM

	Proposed coverage
	Shapefile
	Polygon
	Proposed_Network
	PGSM


Primary Data:

Secondary Data:

	Description
	File Type
	Feature Type
	File Name
	Data Source

	Census 2000
	DBASEIV
	-
	Census2
	US Census Bureau

	San Marcos roads
	Shapefile
	Line
	San_Marcos_Roads
	City of San Marcos

	Hays County Block Groups
	Shapefile
	Polygon
	Haysbg
	US Census Bureau

	San Marcos Buildings
	Shapefile
	Polygon
	Builds_within_limits
	City of San Marcos

	Railroads
	Shapefile
	Line
	GISMGR_Railroads
	City of San Marcos

	Interstate 35
	Shapefile
	Line
	Interstate35
	City of San Marcos

	Main Roads in San Marcos
	Shapefile
	Line
	Main_Roads
	City of San Marcos


Methods
The methodology is divided into five parts: data collection, data consolidation, information exportation, various analyses, and creating a digital map of the area in question.  We first collected the information on the networks’ locations using a Global Positioning System and NetStumbler. This is software that detects and records wireless networks. The results are then placed into Microsoft Access in order to create a database of the information. One of the disadvantages of collecting data with the NetStumbler Software is that can identify a network and record its location many times over. In order to display our results most accurately, we had to then consolidate thousands of repeated detections. To consolidate the records from our table we had to perform two steps. First, we had to create a copy of the table that contains the duplicates, and then make primary keys of the network ID field that can contained the duplicates. Second, we had to created and run an append query from the original table to the new table. Because fields that are primary keys can’t contain duplicate records, this procedure produces a table without duplicate records. Once the information was consolidated and the database was finished, we then took the new information and exported it in to ArcGIS 9.1.

In order to make the necessary map(s), we had to perform a few analyses.  We downloaded a block group shapefile for Hays County as well as a 2000 Census table from the U.S. Census bureau. We then consolidated as well as eliminated many of the fields within the Excel sheet. Before we could export the data into .dbf format, we had to then change the heading of each field to fit the appropriate database settings. To get the data to display correctly in ArcMap, we then had to join the Hays County shapefile to the 2000 Census data table. With the newly joined data in ArcMap we could create chlorapleth map where were we to analyzed specific demographics that were pertinent to our analysis. We were able to observe patterns in population distribution, households, and income in comparison to age in order to determine the best place for HooDooNet to locate its services. Using the information that we have put into ArcGIS 9.1 and with Adobe Photoshop, we made detailed maps showing the spatial distribution of wireless networks in San Marcos within the city limits and where to best locate new services. 

Results
Analysis of the network data shows that there is a high amount of wireless networks in San Marcos. However, there are several areas in the city that could benefit from a new wireless network provider. All of the proposed locations are weighted towards Interstate 35. We based our decisions on not only information derived from GIS analysis but from personal observation during our travel. In our decisions we took into consideration, street and building construction, income, age, households, and population all in comparison to detected networks.
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The first map was created prior to the collection of the network data. The green area displayed was created by an overlap of the city limits and urban areas map. This green region was used as a base in creating our primary study area in San Marcos. From this base we delegated boundaries of city sections. These new sections were designed to make network data collection easier. By breaking down the city in sections we could better organize our time and collection methods. Data collection from each section was later combined and analyzed. We were not limited to the boundaries of the sections, they served primarily as guidelines.
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This map displays all of the individual wireless networks that we detected by driving through San Marcos. Each individual purple dot represents the location of the network detection while the light blue region represents the possible coverage (400 ft radius) of each network. The region was created due to the uncertainty of network ranges and to create a general view of network coverage. The average wireless network has a reach of 450 ft so we reduced the distance of our radius to increase the accuracy of the assumed coverage. 
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The San Marcos population is displayed by concentration per census block group. The higher population block groups are mainly further away from downtown San Marcos but population density is low due to the size of the block group. The census block group next to Wonder World Drive is of high interest due to the population (1,994) and the amount of residential and commercial buildings existing and under construction. Downtown San Marcos is light in population because of Texas State University and the congestion of commercial buildings.
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This map shows the concentration of households by census block group. Notice that the census block group along Sessoms and Aquarena Springs Drive contains a household amount of 0 while the population map shows an amount of 4,271 people. This block group is dominated by Texas State University dormitories and should be of no interest to HooDooNet, Inc. The area near Wonder World Drive is of interest due to the amount of households and low amount of network detections.

We looked at a various combination of age and income comparisons in San Marcos. Since this town has an incredibly high number of college students, who are traditionally lower in income and age, we decided to display householders 25 years of age and younger with an annual income under $10,000. In contrast, we also displayed householders 45-54 yrs old with an annual income greater that $40,000. There were several block groups that followed a pattern of either low income or higher income. The graphs on the next page display the domination of the 20-24 age range and the low annual income level.

 


Proposed HooDooNet, Inc. coverage due to lack of current coverage and:

1. Rapidly growing area with numerous apartments and houses

2. Commercial area with several residential buildings

3. Large residential and commercial area. Busy during and after normal business hours

4. Large amount of housing and college student dominated

5. Apartment complex and housing and college student dominated

Areas in San Marcos to avoid due to:

      a.   Lower Income Area

      b.  Area dominated by apartment provided Internet services

      c.  Texas State University (Campus wireless Internet provided)

Important Note 1.1: 

This is the only bridge over any railroad tracks and is currently under construction. Future increase in transit is likely resulting in faster business and residential expansion in the surrounding area

Discussion


An important issue raised by our project was the accuracy of data collection process
. The software we used, and the most popular on the Internet, is not a strong product to use. Netstumbler is a free software, or beggarware, provided on the creator’s website. This software was created more as a personal hobby rather than for professional use as we attempted to. There is a lack of helpful information from the creator and we had to rely on Internet forums for help with issues. When the software records information on individual networks it does not export it into an easily usable format. We had to spend to much time cleaning a weak database that contained combined columns, incomplete data, and numerous network repeats. Another concern with the software was how the it recorded the network geographically. While it is nice that it recorded our location when we detected the network, we still have no idea where the source of the network is located. Our network cards can read networks from hundreds of feet so we can not tell if the detected network is only a few feet away or a block away. We believe this reduces the accuracy of the project significantly.


Another accuracy issue concerned the block groups used in our analysis. We feel if we had census data at a more detailed level we could better represent our proposed locations. The block groups on the outskirts of the city limits are large because of the spread of the population and can be misleading when displayed in GIS software. We also noticed that a block group that held a high population should have been a much lower number, if not, no number. This block group is located on the Texas State campus and is dominated by dormitories. According to our understanding, this population should not of been recorded in the U.S. Census.


An already documented issue with our project is the legality of wardriving. It is possible for a group like ours, that is ill-goaled, to map and distribute locations of all un-encrypted networks in a region. While we disposed of this information safely, we were amazed at the amount of unprotected networks in the San Marcos area. About half of the 2,000 plus networks we found were open to outside use. With unprotected networks, people can hack into important information and cause chaos for the owner of the network.


The time we were given for this project was more than adequate but as full time college students and part time workers, we had very limited time to properly align our schedules and get work done. A project like this could’ve easily been completed within a month using a full time team. However, we believe there needs to be a stronger and more professional software that properly records the data and protects the privacy of network owners.
Conclusion

Aside from the lack of accuracy in collecting the network data, we feel this project is strong in concept and could be very useful pending on improvements. This project gave our group some experience in field work. While it is much different from professional collection, such as Census data, we learned through a series of trial and error on what works and what does not work. The idea to create a section map greatly improved our collection time. An issue with the project involves the scale. As fast as it is growing, San Marcos is a small town. We were informed of another group in Denver, Colorado attempting to perform the same project. They were not able to get the project started due to technical issues with the GPS units and NetStumbler but we believe that they would’ve had to only cover a portion of the city and not all of it. Larger cities, such as Denver, are more densely populated and cover a much larger area. In that same comparison, our collection of 2,000 plus networks would’ve most likely been dwarfed by Denver’s number. With the possibility of such a density of networks, is it possible to accurately analyze the data? 

One final comment, we were shocked to find so many unprotected networks not only in home networks but businesses as well. Another possibility from this style of research is the formation of wireless network consultants among Internet providers. These consultants could offer services to help wireless network owners, such as warning owners of their security. This could still be seen as an invasion of privacy even though it is performed by business professionals.
References

NetStumbler.com, What is NetStumbler?; available from http://www.netstumbler.com/faqs/general/; Internet; accessed 5 December 2006.
IBM, New to Wireless Technology; available from http://www-128.ibm.com/developerworks/wireless/newto/; Internet; Accessed 6 December 2006.

City of San Marcos, “Destination San Marcos,” San Marcos 2006 Annual Report, 2006; available from http://ci.san-marcos.tx.us/news/documents/SM.2006_Annual_final.pdf; Internet; accessed 6 December 2006.
ESRI, GIS: Getting Started, August 2006; available from http://www.esri.com/getting_started/index.html; Internet; accessed 6 December 2006.
Appendix I

Census2

Metadata also available as

Metadata:

· Identification_Information
· Data_Quality_Information
· Spatial_Reference_Information
· Entity_and_Attribute_Information
· Distribution_Information
· Metadata_Reference_Information


Identification_Information: 

Citation: 

Citation_Information: 

Originator: US Census Bureau

Publication_Date: 2000

Title: Census2

Geospatial_Data_Presentation_Form: tabular digital data

Online_Linkage: \\GEO-GIS305361\F\finalstuff\Census2.dbf

Description: 

Abstract: This database set contains several population demographics.

Purpose: 

PGSM selected different population demographics that were thought to be useful in our analysis. 

Supplemental_Information: 

Database information provided by the US Census Bureau. Any further questions about the database file please contact the US Census Bureau. 

Time_Period_of_Content: 

Time_Period_Information: 

Single_Date/Time: 

Calendar_Date: 2000

Time_of_Day: unknown

Currentness_Reference: publication date

Status: 

Progress: Complete

Maintenance_and_Update_Frequency: None planned

Spatial_Domain: 

Bounding_Coordinates: 

West_Bounding_Coordinate: none

East_Bounding_Coordinate: none

North_Bounding_Coordinate: none

South_Bounding_Coordinate: none

Keywords: 

Theme: 

Theme_Keyword_Thesaurus: none

Theme_Keyword: Census Data

Access_Constraints: Contact the US Census Bureau

Use_Constraints: Whatever is considered legal by the US Census Bureau.

Point_of_Contact: 

Contact_Information: 

Contact_Organization_Primary: 

Contact_Organization: US Census Bureau

Contact_Address: 

City: Washington

State_or_Province: DC

Country: United States of America

Browse_Graphic: 

Browse_Graphic_File_Name: Census2

Browse_Graphic_File_Description: Database file

Browse_Graphic_File_Type: DBASEIV

Data_Set_Credit: Data was collected and provided by US Census Bureau.

Security_Information: 

Security_Classification: Unclassified

Security_Handling_Description: Go to the website or contact the US Census Bureau

Native_Data_Set_Environment: 

Microsoft Windows XP Version 5.1 (Build 2600) Service Pack 2; ESRI ArcCatalog 9.1.0.722 



Data_Quality_Information: 

Attribute_Accuracy: 

Attribute_Accuracy_Report: 

The Data was collected from the US Census Bureau. In the year 2000 when they did their nation wide population Census. 

Logical_Consistency_Report: the data was obtained from the US Census Bureau.

Completeness_Report: The data is very complete and detailed.

Lineage: 

Source_Information: 

Source_Citation: 

Citation_Information: 

Originator: US Census Bureab

Publication_Date: The year 2000

Publication_Time: Unknown

Title: Census 2000

Edition: unkown

Geospatial_Data_Presentation_Form: spreadsheet

Publication_Information: 

Publication_Place: Washington DC

Publisher: US Census Bureau

Type_of_Source_Media: Downloaded

Source_Time_Period_of_Content: 

Time_Period_Information: 

Single_Date/Time: 

Calendar_Date: Summer 2000

Source_Currentness_Reference: publication date

Source_Contribution: US Census Bureau collected in the year 2000.

Process_Step: 

Process_Description: 

PGSM downloaded this Census data from the US Census Bureau's Website afterwards we combined income fields to make two groups below 40,000 a year, and 40,000 a year and more. We also renamed the fields so that once it was in DBASEIV format we could still determine what each field includes. 

Process_Date: November 20, 2006

Process_Contact: 

Contact_Information: 

Contact_Person_Primary: 

Contact_Person: Aaron Preine

Contact_Organization: PGMS

Contact_Position: Project Manager

Contact_Address: 

Address_Type: email address

Address: ap1095@txstate.edu

City: San Marcos

State_or_Province: Texas

Postal_Code: 78666

Contact_Voice_Telephone: (210) 415-3556



Spatial_Reference_Information: 

Horizontal_Coordinate_System_Definition: 

Geodetic_Model: 

Horizontal_Datum_Name: None

Ellipsoid_Name: None

Semi-major_Axis: None

Denominator_of_Flattening_Ratio: None



Entity_and_Attribute_Information: 

Detailed_Description: 

Entity_Type: 

Entity_Type_Label: Census2

Attribute: 

Attribute_Label: OID

Attribute_Definition: Internal feature number.

Attribute_Definition_Source: ESRI

Attribute_Domain_Values: 

Unrepresentable_Domain: 

Sequential unique whole numbers that are automatically generated. 

Attribute: 

Attribute_Label: BLKGRPID

Attribute_Definition: block group Identification number

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every 10 years

Attribute: 

Attribute_Label: GEOGRAPHY

Attribute: 

Attribute_Label: POPULATION

Attribute_Definition: Total population of each tract

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every 10 years

Attribute: 

Attribute_Label: HSEHOLDS

Attribute_Definition: Total House Holds

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE1

Attribute_Definition: 1 person households

Attribute_Definition_Source: PGSM Census database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE2

Attribute_Definition: 2 Persons Households

Attribute_Definition_Source: PGSM Census database definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE2MORE

Attribute_Definition: Households with 2 or more persons

Attribute_Definition_Source: PGSM Census database definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: POP65_

Attribute_Definition: Household population 65 years or older

Attribute_Definition_Source: PGSM Census Database Definintions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE25_

Attribute_Definition: Householder under 25 years old

Attribute_Definition_Source: PGSM Census Database definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE25_10

Attribute_Definition: Householder under 25 years old income less then 10k a year

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE2510TO1

Attribute_Definition: Householder under 25 with an income from 10k to 14,999 a year

Attribute_Definition_Source: PGSM Censuse Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE2515TO2

Attribute_Definition: 

Householder under 25 years old with an income from 15k to 19999 a year 

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE2520TO2

Attribute_Definition: Householder under 25 with an income from 20k to 24999 a year

Attribute_Definition_Source: PGSM Census database definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE2525TO1

Attribute_Definition: 

Householder under 25 years old with an income from 25k to 125k a year 

Attribute_Definition_Source: PGSM Census database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE25_34L4

Attribute_Definition: Householder 25-34 years old income under 40k year

Attribute_Definition_Source: PGSM Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE25_3440

Attribute_Definition: Householder 25-34 years old income 40k and up

Attribute_Definition_Source: PGSM Census Database definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE35_44

Attribute_Definition: Total Householder population 35-44 years old

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE35_44L4

Attribute_Definition: Householder 35-44 years old income under 40K a year

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE35_4440

Attribute_Definition: Householder 35-44 years old inome is 40k or more a year

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE45_54

Attribute_Definition: Total householder population 45 to 54 years old

Attribute_Definition_Source: PGSM Census Database Definintions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE45_54L4

Attribute_Definition: Householder 45-54 years old incomeis less then 40k a year

Attribute_Definition_Source: PGSM Census Database definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE45_5440

Attribute_Definition: Householder 45-54 years old income is 40k or more a year

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE55_64

Attribute_Definition: Total Householder population 55 to 64 years old

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE55_64L4

Attribute_Definition: Householder 55-64 years old income is less then 40k a year

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE55_6440

Attribute_Definition: Householder 55-64 years old income 40k or more a year

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HSE65OVER

Attribute_Definition: Total Householder population 65 years and over

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHUTOTAL

Attribute_Definition: Occupied housing uint Totals

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHU2HSE

Attribute_Definition: Occupied Housing units 2 or more persons

Attribute_Definition_Source: PGSM Census database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHU3HSE

Attribute_Definition: Occupied housing units 3 or more persons

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHU4HSE

Attribute_Definition: Occupied housing units 4 or more persons

Attribute_Definition_Source: PGSM Census Database Definitons

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHU5HSE

Attribute_Definition: Occupied Housing Units 5 or more persons

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHU6HSE

Attribute_Definition: Occupied Housing units 6 or more persons

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: OHU7HSE

Attribute_Definition: Occupied Housing units 7 or more persons

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured

Attribute: 

Attribute_Label: HSEUNITTOT

Attribute_Definition: Housing unit totals

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HU1DU

Attribute_Definition: Housing Unit 1 detatched from Structure

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HU1AU

Attribute_Definition: Housing unit 1 Attached unit to Structure

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HU2TO10U

Attribute_Definition: Housing 2 to 10 units in Structure

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HU10UMORE

Attribute_Definition: Housing unit 10 or more units in structure

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years

Attribute: 

Attribute_Label: HUMOBILE

Attribute_Definition: Housing unit Mobile home

Attribute_Definition_Source: PGSM Census Database Definitions

Attribute_Measurement_Frequency: measured every ten years



Distribution_Information: 

Distributor: 

Contact_Information: 

Contact_Organization_Primary: 

Contact_Organization: US Census Bureau

Contact_Address: 

City: Washington

State_or_Province: DC

Country: United States of America

Resource_Description: Downloadable Data

Standard_Order_Process: 

Digital_Form: 

Digital_Transfer_Information: 

Transfer_Size: 0.060

Digital_Transfer_Option: 

Online_Option: 

Computer_Contact_Information: 

Network_Address: 

Network_Resource_Name: US Census Bureau

Access_Instructions: go to website



Metadata_Reference_Information: 

Metadata_Date: 20061206

Metadata_Contact: 

Contact_Information: 

Contact_Organization_Primary: 

Contact_Organization: US Census Bureau

Contact_Address: 

Address_Type: mailing address

Address: 4700 Silver Hill Road

City: Washington

State_or_Province: DC

Postal_Code: 20233-0001

Country: United States of America

Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata

Metadata_Standard_Version: FGDC-STD-001-1998

Metadata_Time_Convention: local time

Metadata_Extensions: 

Online_Linkage: <http://www.esri.com/metadata/esriprof80.html>
Profile_Name: ESRI Metadata Profile



Generated by mp version 2.8.6 on Wed Dec 06 13:28:43 2006

Appendix II

Aaron Preine

· Each individual in the group contributed equally in the creation and the editing of the project proposal.

· Aaron worked on the cover page, summary, budget, timetable, final deliverables, and conclusion of the project proposal.

· Aaron provided a laptop, serial-USB adapter cable, a Garmin GPS unit, and his vehicle for the project. 
· In a group discussion, Aaron helped create both the San Marcos city limits/Urban regions map and the sections map.

· Aaron had the final word on the borders that made up each section.

· Aaron was a driver and a data collector for the gathering of network data for three sections.

· Aaron was also responsible in the conversion of the data points from a text file to a database file usable in Microsoft Excel and Access

· Aaron worked with Ryan and teacher assistant, Josh Bailey, in the consolidation of the network data from over 70,000 data entries to just over 2,000.

· As project manager, Aaron was responsible for a progress report document and power point presentation.

· Along with Ryan Matthews, created a matching field in the census data and the block group shapefile in order to form a join.

· In the creation of the final maps:

· Aaron created the network detections map

· Created buffer zones for each network.

· Created the population map

· Created the chlorapleth sections

· Created the proposed coverage map

· Created the shapefile displaying the proposed zones, the notes, and organized all aspects/variables on the map. 

· Final Poster

· Arranged maps, captions, and graphs by use of Adobe Photoshop. Was also responsible for the printing of the map.

· Provided graphs and tables from ESRI Business Analyst

· Final Report

· Created the introduction, literature review, results, discussions, conclusions, references, and Appendix II sections.

· Was final editor for each section.

· Added the new maps to the power point presentation.

James Simon

· Each individual in the group contributed equally in the creation and the editing of the project proposal.

· James worked on the introduction, methodology, and final deliverables of the project proposal.

· James collected secondary data from the city of San Marcos and broke down the roads layer into different categories.

· James provided a laptop and his vehicle for the project. 
· In a group discussion, James helped create both the San Marcos city limits/Urban regions map and the sections map.

· James was a driver and a data collector for the gathering of network data for two sections.

· James was also responsible in the conversion of the data points from a text file to a database file usable in Microsoft Excel and Access.

· The bulk of James involvement was taking on the role of web designer. This was important because no group member was experienced in web design.

· James learned basic tools and methods in creating the website.

· Worked with several other people outside PGSM to fix problems with the website.

· Uploaded finished materials.

· Final Report

· Browsed through power point slides to find sections in need of update/editing

Ryan Matthews

· Each individual in the group contributed equally in the creation and the editing of the project proposal.

· Ryan worked on the scope, implications, and final deliverables of the project proposal.

· Ryan collected secondary data from the city of San Marcos and the U.S. Census.

· Ryan filtered through the U.S. Census data and extracted fields/variables that were useful in our project.

· Renamed the extracted fields in order to work with data in Microsoft Excel

· Ryan provided his vehicle for the project.

· Ryan was a driver and a data collector for the gathering of network data for three sections.

· Ryan was also responsible in the conversion of the data points from a text file to a database file usable in Microsoft Excel and Access.

· Ryan worked with Aaron and teacher assistant, Josh Bailey, in the consolidation of the network data from over 70,000 data entries to just over 2,000.

· Along with Aaron, created a matching field in the census data and the block group shapefile in order to form a join.

· In the creation of the final maps:

· Created the income/age comparison map

· Was responsible for the chlorapleth design and all aspects of the map.

· Created the households map

· Was responsible for the chlorapleth design and all aspects of the map.

· Ryan acted as editor on the final poster.

· Suggested changes on poster layout

· Maps, captions, graphs

· Final Report

· Ryan was responsible for the introduction and methodology sections.

· Acted as editor on each section.

· Ryan was responsible for the abstract.

· Edited the power point presentation

· Methodology

· Implications

· Introduction

· Conclusion

John Gaddis

· Each individual in the group contributed equally in the creation and the editing of the project proposal.

· John was responsible for the title page, data section, and final deliverables.

· John collected secondary data from the city of San Marcos and the U.S. Census.

· Recorded secondary data metadata and searched for more accurate data.

· John provided a laptop, a Garmin GPS unit, and his vehicle for the project. 
· In a group discussion, John helped create both the San Marcos city limits/Urban regions map and the sections map.

· John was a data collector for the gathering of network data for six sections.

· John was also responsible in the conversion of the data points from a text file to a database file usable in Microsoft Excel and Access.

· John’s main task through this project was creation of the metadata for each of our data.

· John typed up the required Appendix I (metadata in HTML format)

· In addition, John also kept up with the whereabouts of all our data.

· Final Report

· John worked on the data section for the final report.

· He also edited the introduction statement typed up by Aaron.

· Organized the outline of the final report.

· Updated the power point presentation with new information and organized the font size on each slide.
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