Problem set 2: WRITTEN QUESTIONS
Dory Kornfeld
Data Structure and GIS Databases: 
What is the difference between the Raster and Vector data structures? Give an example of why one of these data structures may be used over the other. How does a GIS specialist decide which data structure to use? (8 points) 
Raster data is based on a grid structure, every cell (or pixel, if we’re speaking about raster images) contains a specific piece of information. Raster data has a set, finite, resolution. Vector data is geometric—the data is the relationship between points and vertices and lines in a shape. Vector data is scalable, it can be made larger or smaller and the ratios between points will be preserved. 

Raster data are used for discrete things, like photographs, or land-use types. Vector data is used for shapes, so that you can zoom in and not loose any detail. Vector data is also used for things like elevation.

One might use vector data to decrease a file size, or to keep a file more editable. Raster data might be used for overlays, which is easier with raster data.

A GIS specialist would determine which to use by what type of data is available, what they want to do with their maps, and how editable they would like the map to be.

What is the difference between Structured Query Language (SQL) and VBA Script. Give an example of how each is used in GIS? (4 points) 
SQL is programming language for querying data; it lets you retrieve, modify, and delete data from your database. SQL can retrieve information from a relational database—that is, you can search without knowing how the information is organized.

VBA Script is a part of the Visual Basic Programming language, as a script it is smaller and simpler than a full-scale programming language. It is also used to create, modify, and delete data in a database, but it works with third-party applications for more complicated analysis. VBA is embedded in Internet Explorer, for example.

SQL would be best for querying information within GIS, to select by attributes and extract certain information, such as certain demographic characteristics from census data. VBA Script would be a tool for more complex analysis—the Utah GIS Portal gives the example of converting mileposts to address ranges using VBA (http://gis.utah.gov/code-visual-basic/vba-convert-mileposts-to-address-ranges)

Why are relational database systems used more often with GIS systems? What is their advantage? (2 points) 
Relational database systems store information in tables. They are used in GIS because they are human-readable, and easy and quick to query. Their advantage is that they are non-hierarchical, you can sort by any column or row heading and rearrange the data so that it is most useful to you. Relational databases allow users to query in ways not anticipated by the database designer, unlike hierarchical databases.

GIS allows us to join database tables to geography. When using the Census data you used a unique code to perform this join. How was the unique code constructed? Don’t tell me how you constructed it using the American Factfinder - I am interested in how the code itself is constructed. What do the numbers represent? (4points) 
The code I used to perform joins is the number in the STFID column. This code is created according to FIPS (Federal information processing standards codes). The first 2 digits represent the state, the next 3 represent the county, the next 6 represent the census tract, the next digit is the blockgroup, and the next 4 represent the block. Not all of these numbers are always there though—the smaller the geographic area, the longer the string of digits in the STFID code will be.

 What is Topology and why is it important ? (4 Points) 

Topology is the spatial relationships between features. These relationships are things like adjacency, overlap proximity, containment. It’s important because you can use topological relationships in your spatial analysis For example, you could find out how many swamps are within a certain area, how many parks are within a specific distance of hospitals, or, find out the border length of adjacent properties.
SOFTWARE
What is a GEODABASE? Why would you use one? (2 points) 

A GEODATABASE is certain kind of database for use with GIS software. It lets you store all your data—the spatial data and your geographic information; both vector and raster data. It supports SQL queries, and lets you perform analysis of all your data. You would use one to store the information that you are using ArcMap to display.

What is the difference between ArcInfo and ArcView? (2 points) 
ArcInfo is the highest level of the ESRI mapping products, with the fullest functionality. ArcView is the lowest (they say “entry”) level product, with the least amount of functionality. Both let you view and edit GIS files, but ArcInfo has a whole host of tools that let you do complex spatial analysis.

Data Visualization and Statistical Representation 
A lot of the data that we have been working with this semester has been 2000 decennial census data. When working with Census data it is very important to consider how the data is presented. The census provides us with the raw data and it is up to us to interpret it. 

When one visualizes statistical data, like census data, there are a number of classification methods (the way you display your legend) that you can employ. Please describe the different classification methods. How do you know which classification method to employ? 

The types of classification systems available in ArcMap are:

Equal interval—here, your values are divided up equally. You select how many intervals you would like to divide your data amongst. If you have a range of 1 to 25, for example, and you choose 5 intervals, the categories would be 1-5, 6-10, 11-15, 16-20, and 21-25.

Defined interval—here, you set the interval, such as ever 10 units, or every 6% increase. If you have a range of 1 to 500, and you want intervals of 50, you would have ten categories, split evenly. 

Quantile—this puts an equal number of features into each class. If you have 20 students, and you group them by the grade they received, and you want 5 students per group, you will have 4 groups, but the ranges may be something like 0%-70%, 71%-72%, 73%-83%, and 84%-100%. 

Natural breaks (Jenks)—here, ArcMap organizes the data by picking class breaks that group similar values and maximize the differences between the classes. 
Geometrical interval—where your values are arranged in intervals along a geometric series. A geometric series is where each value is a multiple of the same number, eg., 1, 4, 16, 56, 224. This is especially good (says ESRI) for displaying continuous data, and it “produces a result that is visually appealing and cartographically comprehensive.” (http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Geometrical_interval)

Standard deviation—this shows how far a feature’s attributes deviate from the mean value. ArcMap calculates this, and creates class breaks. 

Manual—where you set it all up yourself.

You can never “know” which classification method to employ—it’s not that there is one right way and you have to discover it. The method to use is the one that presents your data in the way you want to tell your story and make your argument. 

When you are comparing two maps that have different number ranges (such as the percentage of people with a high school degree with those whom are college degree what is a good classification method to use? Explain why you would choose that method. (12 points) 
For this comparison, I would probably choose to use natural breaks. The numbers are likely to be very different for each map—if these are maps of America, the number of high-school graduate is going to be very high, and the college degree number lower. You would want to make it clear, if the maps are to be used for comparison, that the scales are different.

If you are trying to show that education is spatially concentrated, you may want to adjust the brackets so that the college degree map looks like there are islands of those with college degrees inside the areas of the highest number of high-school degrees. 

However, if you are trying to show that not very many people have degrees, you may want to use an equal-interval classification system, with a large number of classes, so that it appears that there are very areas with the highest number of those with degrees. 

Why do GIS specialists normalize data by area or total population? (4 points) 

Normalizing data means that you express it as a ratio. By doing this to population or to area, you can compare one thing to another more honestly. For example, if you are making a map expressing number of computers, without normalizing, you may end up showing a census tract that was mostly parkland as having only 2 computers. If you normalize the data by population, you might show that that tract has the very high ratio of 1 computer per resident!
You created maps that show proportions, such as the % of Spanish Speakers by Block group using colors to show relative highs and lows, these types of maps have a name or categorization. What are these maps called? (2 points)

They are called choropleth maps. 

EXTRA CREDIT : Map Critic

This map, “Unemployed Persons over % of Uncredentialed Teachers in LAUSD High Schools,” does not represent the information very well, for a number of reasons. 

Firstly, the title of the map is really hard to parse, and seems wrong. The way the information is displayed, the number of unemployed persons is underneath the data expressing uncredentialed teachers. The map displays information for the whole LAUSD area, I suppose we are to assume that the green dots each represent a high school?

Secondly, where is LAUSD?

Third, the number of unemployed persons does not tell us a great deal if we don’t know roughly how many people there are—this might better be expressed as a percentage, especially since unemployment is usually expressed as a percentage. Furthermore, the display of this data is really chaotic, and is hard to see any patterns in.

Fourth, the % uncredentialed teachers, represented by the graduated point symbols, covers up the small areas (are they blocks? Block groups?) that tell us about unemployment. It makes it hard to see if there are patterns if we can’t read half the information.

Fifth, the map has no scale bar, north arrow, data source, or sense of context.

