Project 1: ArcMAP  and Analysis 

1/22/2008                

Due Date: by Feb 8, 2008
This exercise provides familiarity with  using ArcMap,  ArcCatalog,  ArcToolbox and ModelBuilder to carry out a GIS analysis project. It requires file conversions, clipping, buffering, joins and map production. Read the requirements carefully and follow them exactly because they are intended to give you experience with a variety of techniques. 

Part 1: Requirements
Produce a map with three frames. The main frame will show detail of toxic sites in a buffered area along north LBJ freeway. The second frame will be  an orientation map for all of Dallas County. The third frame shows the study area relative to the State of Texas.
· Main frame: create a 2 mile buffer for LBJ freeway from US 75 (Central Expressway) to IH 30

· display  just this buffer area 

· within this area only, show

· freeway segment upon which buffer based

· other freeways as well as all roads 

· City of Dallas boundary and area within City of Dallas
· toxic sites  (obtained from dal_tox  table),  

· with graduated symbols based on toxicity score

· with name of company (obtain from dal_tri_sites INFO table using TRI_ID to join).  Automatically label and save as an annotation layer.

· all schools,  with symbol differentiated by city in which they are located 

· should be in State Plane coordinate system, Texas North Central zone.

· Orientation Frame B:  Covers all of Dallas county (but not beyond). 

· Show the freeways (but not roads),

·  Toxic sites with a one mile buffer around each 

· All schools, but with different symbol for  within and beyond the buffers
· City of  Dallas boundary only. 

· The LBJ buffer area should be  indicated in some manner.

· should be in State Plane coordinate system, Texas North Central zone.

· Orientation Frame C (small):  State of Texas showing county outlines with Dallas County highlighted. Projection should be State of Texas standard projection  Texas Centric Mapping System/Albers Equal Area. See http://www.utdallas.edu/~briggs/poec5319/world.ppt  slide #40 and now available as a predefined projection in ArcGIS under “State Systems”
Standard cartographic elements should be provided including legends, scales, boxes around maps and a neatline around the entire graphic. Map should be documented with data source and projection information.  

The raw data is available as follows:

http://gis.dfwinfo.com  (click GIS Data Clearinghouse and select appropriately)

Obtain freeways, 1990 Dallas county & city boundaries, and roads from here.
(note: roads file is large--14MB--so you may wish to download on campus) 

P:\g6382\DataSets\coverages\dal_sch   


Obtain schools  from here.


P:\g6382\DataSets\tables\dal_tox  and  CAMPSTUD_dal_cnty

Toxic emission sites and scores are here. 

Also school demographics for Part II. Documentation is in file: campstud_doc.txt

P:\g6382\DataSets\coverages\dal_tri_sites



Use only to get names of toxic emission sites. Do NOT use this for point mapping.

Plan your approach first: in what order am I going to get data and how will I process it?

Part II Requirements
· Part I is description, Part II is analysis. Do Part I first before tackling Part II 
· The objective of the research is to answer the question: Are disadvantaged groups (economic,  racial or ethnic) more exposed to pollution than  the non-disadvantaged?
· Do this as a second map covering all of Dallas county. 

· For each school, calculate an index of its exposure to toxic emissions. 

· For all toxic sites within 1 mile of  each school, divide the site’s toxic score by its distance to the school, then sum over the sites to create the index for the school. 

· Display schools  within one mile of a toxic site  with a symbol proportional to the school’s exposure index, and label the top ten schools on the map with the school name
· Add a table on the map listing the top ten schools in rank order & include the value of the Exposure Index.

· Include 1 mile toxic site buffers and & appropriate background layers for orientation. 

· From the table CAMPSTUD_dal_cnty.dbf  obtain the number of economically disadvantaged (CPETECOC), African American (CPETBLAC), Hispanic (CPETHISC), Asian (CPETPACC), and White (CPETWHIC) in each school, as well as the total student body (CPETALLC). (Note: race groups may not sum to total student body; difference is “other races”.)
· Compare  schools within 1 mile of  a toxic site to schools  beyond 1 mile.. Calculate the proportion of  students in each of the above economic & racial/ethnic groups relative to total number of students for schools within one mile and for schools beyond one mile.
· Is there a higher proportion of  economically disadvantaged or specific racial groups in schools within one mile (and thus potentially more exposed to pollution) compared to the proportion in  schools beyond one mile? 

· Add table and/or bar chart to map to  illustrate these results, along with some brief text explaining your results relative to the objective of the research.

· Optionally, repeat the above demographic comparison for the “top ten” exposed schools versus all others (excluding top ten) within one mile of toxic sites.
· As an extra challenge go to the Texas Education Agency web site (http://www.tea.state.tx.us) and download the latest demographic data on students. (The data I provide is from around 2000.)  For the ten  schools with the highest toxicity scores, has the proportion of  economically disadvantaged (CPETECOC), African American (CPETBLAC), Hispanic (CPETHISP) increased or decreased over time at these schools?  If the proportion of economically disadvantaged and/ minorities increased over time in these schools, is it legitimate to conclude that the toxic sites played a role in? How would you examine this data in order to draw a  valid  conclusion?  Do you need additional data? Can you get it?
· Hint: you will likely need to use the tool  POINT DISTANCE in ArcToolbox, possibly also DEFINE and PROJECT. Convert  to State Plane before calculating distances. 

· Also, read a least two published research articles in academic journals on this topic. To identify, do a search in Web of Science under the topic:   Environmental AND Justice AND GIS
Deliverables
Data should be processed in geodatabase format, and  Modelbuilder should be used to execute and document at least some of the analytical processes you follow. Turn in for credit (1) printed maps, (2) a printout of your Modelbuilder model(s) describing the main steps followed to create the map, (3) a CD containing (i) an exported copy of your maps in jpeg or .pdf  format, your map document (data links do not need to work)  (ii) your Modelbuilder Models, and (iii) all major and/or “final” data sets used to create the map (but no others) in file geodatabase format, with Metadata information entered for Abstract and Purpose  for each feature class, and (4) a short write-up describing and explaining the results of your analysis relative to the objective of the research; also discuss  the relevance to your  results of the findings of at least two articles from the published research literature.
