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   Winter  2017
Spatial Data Foundations


Due Date:

	
	11pm, Jan 11, 2017
Please upload to Catalyst
	

	
	
	


Related Material:

	
	Lectures:
	

	
	
	Lectures 1 through 6

	
	Lab Readings:
	

	
	
	ArcMap Help File article “Using ArcGIS”

	
	
	ArcMap Help File article “Enabling the Spatial Analyst”

	
	
	ArcMap Help File article “Working with the Spatial Analyst toolbar”

	
	Previous Lab Assignments:
	

	
	
	None

	
	Datasets:
	

	
	
	P:\geog462\labAssignment1

	
	Deliverables:
	

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


Learning Objectives:

· Learn fundamental practices to safely manipulate an ArcGIS work session
· Leverage symbolization to investigate spatial data characteristics
· Encounter data commonly applied for coastal resource management
· Examine spatial data reference systems and scales of measurements
· Practice reading metadata
· Develop critical thinking skills for handling spatial data
Notes:

None.

Introduction

An appropriate use of geospatial technologies requires an understanding of fundamental measurements of phenomena, as well as their spatial representation, especially in a digital form. Time, space and attribute measurements are based on reference systems that enable us to relate these measurements to the world, other measurements within our application context. 

Development of spatial data requires choices on how time, space and attribute will be fixed, controlled and measured to produce meaningful data.  Discovery of these relationships requires active engagement with the data using practices and tools available in most geospatial technologies. 

In this assignment, these activities are carried out on datasets that are commonly used in landscape, marine and coastal management, like landuse and landcover, shorelines and topography/bathymetry. These same activities could be performed on a multitude of datasets relating to other fields of study. Keep an eye for other possible uses of these activities in other applications.

The concepts, skills, and tools introduced in this assignment, as well as all the ones following, will form the foundation of concepts, skills, and tools you will encounter on all lab assignments, as well as in the future when you conduct spatial analysis of any sort. Please remain mindful of the content you master here and keep this material as a reference for future lab assignments and experiences that will come.
Part 1: Using ArcMap and the Spatial Analyst to assess spatial data

1. Please start the ArcMap 10.3 application (reminder: there is an icon on the desktop, as well as a menu item under Start > All Programs > ArcGIS)
2. As a good practice, since software tends to change rapidly, make sure you use the built-in help file to read the introductory help. To access this, either click on the menu Help within ArcMap, or press the F-1 key on your keyboard. Find the article titled “Using ArcMap” to identify possible changes from the previous version of the software, as well as to refresh your memory on proper use of the software.
3. Throughout the quarter, we will make extensive use of the Spatial Analyst extension available for ArcMap. Please enable the extension by clicking on the customize menu item and selecting Extensions. In the window that opens, make sure the checkbox next to Spatial Analyst is checked. To read more about enabling the Spatial Analyst, please consult the ArcMap help file article titled “Enabling the Spatial Analyst”.
4. The Spatial Analyst is accessible via multiple avenues. The method used will be through the Spatial Analyst toolbox. Enabling the Spatial Analyst toolbox is easy. The related help file is titled “Accessing the Spatial Analyst toolbox and tools”. After enabling the ArcToolBox window (by clicking [image: image1.png]


), you should see an entry titled Spatial Analyst, that makes all the Spatial Analyst tools available to you.
5. As many tools will be new to you, it is advised you become familiar with the Help Cursor (also called “What’s this?” sometimes). Clicking Shift+F1 allows you to click almost anywhere on the interface, including the Spatial Analyst toolbar. Explore the Spatial Analyst toolbar to your liking, making sure you look into the options available to you. (Note: It is advised you learn this tool well, as it will come useful in future lab assignments, when we won’t be directing you as closely.)
6. Before loading any data in the software, you are advised to read how your software handles data, especially their spatial reference. While this was covered in your previous coursework, you are encouraged to read the following help file articles:
a. “Coordinate systems for map display ”,
b. “What are map projections?”
c. “Handling projections during analysis Spatial Analyst”, and
d. “When raster datasets are projected on the fly”.
Question 1: 
What is the difference between a coordinate reference system and a projection (transformation)? Why would you want to change your coordinate reference system during any analysis? Remember that a coordinate reference system is a special type (and thought of as a key component) of the broader concept of ‘spatial reference system’. 
1. Set your workspace (also known as the working directory) for the Spatial Analyst so that your work session output will be saved to a directory of your choosing. Use the help file to identify the steps to perform this operation (hint: search for preparing for analysis).
Question 2: 
What are the required steps to define your workspace for the Spatial Analyst?

Part 2: Representing the Earth Near Its Surface

In this section you will be using the USGS National Land Cover Dataset 1992 (NLCD92).  The metadata for the USGS National Land Cover Dataset 1992 (NLCD92) can be found by clicking the following link: 

             http://www.mrlc.gov/nlcd92_leg.php
1. Copy all the exercise data (labAssignment1) from “P:\geog462\” to your own personal folder on the network drive. (Make sure to unzip the “labAssignment1” folder after copying to your personal network space). Open ArcMap. 
2. Add the USGS National Land Cover Dataset of 1992 in the folder NLCD92 named washington_NLCD_erd_032200.tif from your own copy of the data.
3. Zoom in and use the Identify tool to see the values for different colored cells. Investigate values in the Seattle area, across the Cascades and along the shores. You can hypothesize on the meaning of the cell values by observing relationships with cells of similar and different values across the data. For example, click on the middle of the Green Lake and then on the top of Mt. Rainier.  See what cell values represent these locations.
4. Open the attribute table by a right-mouse click on the layer title in the table of contents (TOC), select 'Open Attribute Table' and consider the numbers listed in the ‘Value’ field.
Question 3: 
What is the range of the measurement for the “Value” field of the NLCD92 dataset and what does it mean? (See help file 1 and file 2 for more information.)

1. Using the identify tool 
[image: image2]inspect five locations of your choice, and record each value for each location in the following table:
	Location
	Value
	Represents

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	


2. Read the metadata for this dataset, complete the “Represents” column on the above table.
3. You will also examine other information about the dataset, relating to the spatial reference and unit of measurement. This is accessible through ArcCatalog, or ArcMap itself. Right-click on the dataset name on the Table of Contents, and select Properties. The Source tab includes information about the spatial reference system. It is left up to the student to identify the similar steps in ArcCatalog.
Question 4: 
What is the complete spatial reference system (datum, coordinate system and projection) used in the NLCD92 dataset?

Question 5: 
What is the linear unit of measurement for NLCD92? What are the dimensions of each individual cell? What would the area be then, in acres?

While the above 7 steps and related questions dealt with a raster representation of the world, the following steps will use the vector data model. The dataset for the following steps is the vector-based Washington GAP analysis dataset, named lcv6 coverage. The metadata are accessible at http://wdfw.wa.gov/conservation/gap/gapdata/lcv5/gap_lcv5.htm (note: This is the metadata for lcv5. The difference between lcv6 and lcv5 is minor.)

1. Add the “lcv6” coverage from your folder “labAssignment1/Data” to your ArcMap document (please do not open a new document).
2. A warning message should appear about a mismatch in the spatial reference system and will provide information about the transformations performed to show lcv6 on the map. This is done because the data frame assumes the spatial reference of the first dataset imported, while lcv6 uses a different one.
Question 6: 
What is the complete spatial reference system of the lcv6 coverage? (Hint: Look at step 7 above for help on how to identify it.)

Question 7: 
What is the linear unit of measurement for lcv6?

Question 8: 
What do the values for the ‘PRIM’, ‘SECO’, ‘TERT’ indicate? (Hint: see datadict.rtf, which is included in the lab 1 data package) 

Question 9: 
What does a ‘PRIM’ value of 424 indicate? (see examples in datadict.rtf)

Part 3: Spatial Mismatch

The following section will use the Washington State Department of Natural Resources Shorezone. The metadata for this file are in “labAssignment1\data\datadict.pdf”

1. Add the Washington State Department of Natural Resources Shorezone dataset named szlineth.shp to your already open map document.
2. Right-click on SZLINETH and go to properties, then navigate to the ‘Symbology’ tab. In the left frame click ‘Categories’ then ‘Unique Values’ and under ‘Value Field’ select “A1_FMTXT”. Then click ‘Add All Values’ and ‘Yes’. It will take a moment to develop the classification. When the classification is complete click OK. Now SZLINEth will be displayed by its Natural Resource Damage Assessment (NRDA) classification.  You can return to symbology later if you want to adjust the line colors and/or widths to better distinguish between the shoreline types.
Question 10: 
What do the values in the field A1_FMTXT appear to mean and what is their level of measurement? (see the pdf metadata file)

1. Use the identification tool to compare differences in landcover between NLCD92 and SZLINETH.
Question 11: 
Zoom in close on the shorelines to see how they are different.  Compare the landscape makeup or conditions at four locations, two where land conditions in NLCD and SZLINETH are similar and two more where they differ. Use x,y coordinates to record the location and write a short description.

Question 12: 
What are the data models and data collection periods for each of the two layers, and how might this explain the apparent discrepancies between layers? Limit your description to a couple of sentences.
1

[image: image3.png]


