
	Lab Assignment 2







   Winter 2017
Attribute Operations and Queries


Due Date:

	
	11pm, Jan 18, 2017
Please upload to Catalyst 
	

	
	
	


Related Material:

	
	Lectures:
	

	
	
	Lectures 7 through 9

	
	Datasets:
	

	
	
	P:\Geog462\labAssignment2\data\1262_pugetGDB\sngl_lyr\ esi_lines.lyr

	
	
	P:\Geog462\labAssignment2\data\1262_pugetGDB \1262_pugetGDB_metadata.pdf

	
	
	P:\Geog462\labAssignment2\data\BI_Vashon\ BI_Vsh_clip

	
	Deliverables:
	

	
	
	A completed answer sheets, answering all the questions provided inline below.


Learning Objectives:

Students will develop skills with: 

· Controlling the work session with environment settings

· Editing attribute table to create new fields

· Executing attribute operations and populate new fields with the results.

· Querying data

· Performing vector to raster conversion

· Using the raster calculator for attribute operations
Introduction
Lab Assignment 1 emphasized fundamental spatial data characteristics, reference systems, ways ArcGIS handles data and initial ways to explore and evaluate spatial data.  Land cover and shoreline data were featured as examples of shorezones’ landward component.

This exercise turns toward the marine water side of shorezones and, where attribute query and edits to attribute tables are used to adjust spatial data for exploration and assessment. 

Determination of the photic zone in Puget Sound is important for identification of the extent/dimensions of the ‘nearshore’.  This lab assignment requires a definition of depth for the photic zone to better assess nearshore conditions in the Sound.
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The photic zone (modern version of euphotic zone – meaning well lit zone) is the zone in a body of water in which enough light can penetrate, allowing plant life to develop.  The euphotic or photic zone ends where there is at most 1% penetration of light within the body of water, at which point photosynthetic life cannot be supported.  For further reading on what the photic zone is, please visit the following:

http://sal.ocean.washington.edu/nst/priv/documents/NST/psnerp_qa.pdf
Vector and raster examples are presented to show some of the utility inherent in these data structures. You will utilize attribute tables, attribute query and operations as the operational content here. The adjustment of attributes to serve specific analysis needs is almost always a necessity whenever handling spatial data. In this lab you will be using Boolean logic (yes or no) queries to identify features that meet requirements of interest.  You will also perform calculations on attributes and derivation of new attributes on selected records to change levels of measurement and produce new information.

Part 1: Setting Up Work Sessions

All work sessions within ArcGIS have specific settings that can make your life easier, especially when working with a large amount of datasets. These settings help ensure your analysis and manipulation of data follows specific, set characteristics that you define. The following instructions will help you set all those parameters.

1. Copy the data for lab 2 from the class folder in P drive to your personal drive space. (then unzip the copied folder).

2. Open ArcMap 10.3.1, load the Spatial Analyst and enable the toolbar.

3. In the main menu bar of ArcMap go to Geoprocessing tab, and click on Environments.

4. Explore the options.  Click “show help” to show context sensitive help information if the pane on the right is not being displayed.  In the help browser, consult the topic titled “environment levels and hierarchy”.

Question 1: 

Why are there multiple locations where you can set preferences on how ArcGIS handles spatial reference systems?

1. Adjust the Environment Settings for a desired working directory

2. Read the current spatial reference for your data frame (right-click on the data frame in the Table of Contents, go to Properties and read the Coordinate System tab)

3. Load the esi_lines.lyr to your map (\Geog462\labAssignment2\data\1262_pugetGDB\sngl_lyr\esi_lines.lyr) *The data source may need to be repaired.
4. Open the data frame’s Coordinate System tab, like in step 7

Question 2:

Why has the defined spatial reference system changed now?

Part 2: Data Queries and Data Exports

Shoreline data sets come with a multitude of attributes.  Many of these are application specific while others are very useful for descriptive and characterization purposes.  In this section of the lab you will be introduced to attribute query, extending attribute tables with additional fields and populating new fields with values.

1. Export esi_lines to a new file (in your working directory). To do this, right-click on esi_lines (the shapefile), choose the Data option, and select Export Data. Name the new file esiLinesCopy.shp, choose to keep the current coordinate system, and click ok. (More information on this step is available at the “Exporting features” article in the Help File.)

Question 3:
You have added a layer file (.lyr) and exported a shapefile (.shp). In what ways are these two different file formats different? (Hint: Help File article “Saving a layer and layer packages” provides a lot of insight.)

2. Remove the esi_lines layer file from your map document (right-click and select remove).

3. Open the properties for the ‘esilinecopy.shp’ to adjust the symbology.  Click the ‘Import’ button and use the dialog to select the layer properties of the original esi_lines.lyr; the same as the file spec in the first line.  Accept ‘MOSTSENSIT’ as the value field.

4. Open the attribute table and metadata file: (\Geog462\labAssignment2\data\1262_pugetGDB \1262_pugetGDB_metadata.pdf ).
5. Find the section that covers the esi_line data and look for the attribute information.  Pay special attention to the fields ‘ESI’.  The field ‘MOSTSENSIT’ is derived from the ‘ESI’ field.  The ‘MOSTSENSIT’ field represents the most sensitive landcover type of the multiple landcover types in the ‘ESI’ field.

6. Look at the text in the TOC (table of contents), and make a list of the field values in ‘MOSTSENSIT’ that indicate any swamp, marsh, tidal flat, platforms.

7. Make another list of the field values in ‘MOSTSENSIT’ that indicate any sand or gravel content apart from the landforms in the prior list.

8. Make your first query that will select all the MOSTSENSIT values that have swamp, marsh, tidal flat, platforms.

a. Please note the demonstration in lab section by your TA!

b. Read the following two help file entries for more insight:

i. “Using Select by Attributes”

ii. “Building an SQL expression”

Question 4:
What SQL expression did you use to build your query? How many results did your query execution produce?

1. Open the attribute table for esiLinesCopy.shp and add a new field by clicking the Table Options button, and selecting Add Field. Define the field’s name to be “per_foot” and ensure it is a “Short Integer” with precision of 5. The lectures cover the information of data structures. To read more, consult the Help File article “Working with fields in shapefiles by adding a field in Arcmap” and the linked articles from it.

2. Populate the field by right-clicking on its name on the table header (the word “per_foot” on the top of the table) and selecting “Field Calculator”.

a. Enter the value 100 in the calculator and click OK.

3. Unselect all features (from the Selection menu, select Clear Selection). Investigate your data table once again.

Question 5: 

Why has the change only applied to some rows? Which rows are those?

1. Construct your second query, modeled after the first one in step 8 above, using sand and gravel instead.

Question 6: 

What SQL expression did you use to build your query? How many results did your query execution produce?

2. Use the Field Calculator like in step 10 above, using the value of 50 instead.

3. Create your third query, selecting all rows that do not have a “per_foot” value of 100 or 50 (in our case, this is the same as all rows with value 0).

4. Use the field calculator to define their value as 5.

Question 7: 
What attribute operations have been performed within each of these queries? (Hint: See Lecture 07 and Chrisman Exploring GIS pp. 105-114.)

1. Clear your selection (see step 11 above).

2. Create a new field named length as a Float type, precision 12 and scale 2.

3. As you can imagine from the name of the field, we will calculate distances. To calculate distance, we need to use a coordinate system that is not geographic (dealing in degrees) but projected (dealing in the units we wish). Right-click on your data frame (would be called “Layers” by default). On the coordinate system tab, please select a projected coordinate system that would minimize distortion on distances for the Puget Sound (please recall the description of State Plane coordinate systems in lecture).

4. Right-click on the field name in the header and choose “Calculate Geometry”. Choose property as Length, using the coordinate system from the data frame and units as Feet.

5. Create a new field called totalbux as a Float type, precision 12 and scale 2.

6. Use the field calculator on totalbux, with an equation that multiplies length values and per_foot values.

Question 8: 

Describe in your own words what you just did in this part of the assignment, and what the totalbux entry in the metadata should include.

Part 3: Raster Queries and Manipulation

Review the definition of the nearshore as accepted by the Nearshore Project at http://sal.ocean.washington.edu/nst/priv/documents/NST/psnerp_qa.pdf .  They are not very specific about the depth where there is no plant life because in part that depth is depth on water quality/clarity.  For this lab we will accept ten meters as the limit of the photic zone across Puget Sound and divide the shallower areas into these categories:

	Land
	Value => 1

	Shore
	-1 <= Value < 1

	Near nearshore
	-5 <= Value < -1

	Far nearshore
	-10 <= Value < -5

	Deep water
	Value < -10


1. Add the grid named BI_Vsh_clip ( In …\labAssignment2\data\BI_Vashon) and read the metadata available at: http://www.ocean.washington.edu/data/pugetsound/datasets/psdem2005/rasters/complete/metadata.htm
Question 9: 
Report the following for the BI_Vsh_clip: spatial reference system, temporal reference system, attribute reference system, extent and cell size.

2. You will now reclassify this file using the Spatial Analyst. Under the Spatial Analyst toolbox, go to the Reclass option and select the Reclassify tool.

a. Identify the Input raster and the Reclass field

b. Select classify.

c. Set the classes to 5.

d. Input the following values: -10, -5, -1, 1 and 527.

e. RECORD THE OLD AND NEW VALUES DOWN, to ensure you have them for the following steps.

f. Click OK.

g. Make sure you are saving the new grid into a location you have access to (i.e. your working directory on S:\).

h. Make sure that you have set the Environments 

3. Create a new field in the attribute table of the file called area_acres as type Double with precision of 20 and scale of 100.

4. Use the Field Calculator to calculate the area for each class, making sure you use ACRES as the unit.

Question 10: 
How many acres in the area of each reclassified value?

1. Load the NLCD92 dataset used in Lab Assignment 1 named washington_NLCD_erd_032200.tif.

2. In Geoprocessing > Environment, define the analysis extent in the environment settings as follows, to represent the Seattle area:

a. Top: 3030533

b. Right: -1957825

c. Bottom: 2980304

d. Left: -2021464

Question 11: 

What is the unit of measurement for these numbers and what is their spatial reference system?

Question 12: 

Utilizing the metadata used in the previous lab for this assignment, create a query that selects the land cover representing forested areas. How many cells satisfy this condition? (As this is a raster dataset, the selection process changes slightly. Read the Help File article titled “Making selections on your data” for more information.)

