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Related Material:
	
	Lectures:
	15 through 17

	
	Datasets:
	

	
	
	P:\geog462\labAssignment5\*.*

	
	Deliverables:
	

	
	
	Completed answer sheet, answering all the questions provided inline below.


Learning Objectives:
· Exploring more about neighborhoods

· Altering resolution using different statistical measurements

· Deriving direction grids

· Using predefined toolboxes and configuring models using the Model Builder

Introduction
This lab assignment focuses on neighborhood operations as a way of having you explore the spatial relationships that exist among the spatial objects on a surface.  The meaning of the term neighborhood with which you are likely most familiar has to do with where people live and the surrounding buildings and people close by.  That same idea “nearby” exists in surface neighborhoods, but the concept generalizes to “what is located next to what” no matter “what” the phenomenon of study. Neighbors are important for computing direction and gradient (hence slope), as well as aspect, plus whatever complex operations use those basic relationships – for example hillshade.   Neighborhood is so important that Waldo Tobler once articulated the “first law” of geography as “Locations near one another are more likely similar than locations farther apart”. Although one might question the “authority of law”, nonetheless, it would seem that nearness in space has a very important quality and/or quantity about it.
Neighborhoods can be described in terms of different levels of resolution – the fineness of the phenomenon to be resolved on a surface. Waldo Tobler referred to these as “resols” a unit of granularity on a surface. You will work with directionality on grids for both land and water surfaces using a modeling language.  ModelBuilder is ESRI’s visual language tool for performing data operation workflow. Beginning with ArcInfo 9.2, the ModelBuilder can “iterate”, which means to invoke one or more operations over and over. Python is the programming language in which the ModelBuilder is written, and used as a scripting language for more and more complex operations.
Question 1: 
Why is it important to understand neighborhood operations? 

Preparation: Copy a working directory
· Moving a folder containing saved ArcMAP projects with Windows Explorer will break the pointers to data and resources contained in the mxd file and layers (not always if you use relative path names—ask your TA if you don’t know what “relative path names” is).  ArcCatalog will update these pointers so they remain intact relative to the directory’s new location.
· Open ArcCatalog and drag/drop P:\GEOG462\labAssignment5 into C:\temp on your local hard drive or into your student directory.
· Data and calculation intensive operations will run faster from the local drive than across the network.
All references to data used in this lab refer to your individual copy of labAssignment5 this way: 
· S:\YourWrkDir\ labAssignment5\ regardless of where you locate your working copy of the exercise folder.
Important note: Please make sure that you are saving any new layers that you create into your personal workspace.  Set your analysis environment settings appropriately.
Part 1: General land and the despeckle
Despeckle is an operation that allows you to remove small defects in raster datasets. If you are familiar with imaging software like Adobe Photoshop or The GIMP, you can find this function within enhanced features. In imaging, it is considered an operation that removes defects due to dust or scratches, or in scanner errors. In raster datasets, despeckle is used in a similar manner to remove defects from satellite imagery. These defects are usually produced either due to dust or scratches in the satellite instruments, or through atmospheric distortion. We will be creating a primitive despeckle filter through the use of the Spatial Analyst, by following the instructions below.
1. Open ArcMap and load the nlcd92_ub.lyr from your folder for assignment 5 (in the symbology subfolder).

2. Open the ArcToolbox by clicking the toolbox icon of the main window ([image: image1.png]


), From Spatial Analyst Tools select Neighborhood , then double click focal Statistics with the following parameters:

a. Input raster: nlcd92_ub

b. Output Raster: In your working directory, named as nlcd92maj

c. Neighborhood: Circle

d. Neighborhood Settings – Radius: 5

e. Statistic type: Majority

3. Use the same symbology as in nlcd92_ub to compare the two files.

 Question 2: 
What has been gained with this operation? What is the unit for the setting “radius=5”?
Part 2: Land form and elements 
1. Load the uselessbay dataset into ArcMap (this is the same as the one you used in exercise 4)

2. Set the environment variables to match the characteristics of uselessbay.

3. Execute neighborhood statistics (like in step 2, Part 1 above) with the following parameters:

a. Input data: uselessbay

3. Output Raster: ubayMax3
c. Neighborhood: Rectangle

d. Neighborhood Settings: Height = 3, Width = 3

e. Statistics Type: Maximum

 Question 3: 
What has been gained with this operation using the neighborhood maximum statistic? 
Question 4: 
What landform feature is present in locations where uselessbay and ubayMax3 are equal in value? 
Part 3: Topographic flow direction with hydrologic tools and Model Builder
This part of the lab introduces custom toolboxes and models made with Model Builder.  
1. Make uselessbay the only visible layer in your data frame.

2. In the ArcToolbox 

3. Right-click on an empty space in the toolbox frame and select “Add toolbox”

4. Use the dialog that opens to select Ex5_tools.tbx  from  P:\Geog462\labAssignment5\data\tools\Ex5_tools.tbx 
5. Display the contents of the toolbox you just added.

6. Right-click on the “hydro_fill_flowdir” tool and select Edit.

7. Click and drag uselessbay from the Table of Contents into the model, over the Fill box and select Input surface raster. This defines uselessbay as a parameter to the Fill command. The rest of the components of the model should change color indicating they are now set up properly.

8. Double-click on each of the model components to verify the output of each tool run is indeed directed to your working directory

a. Fill

i. Input surface raster: uselessbay
ii. Output surface raster: in your work directory, as ubayFill
iii. Z-limit: blank
b. Fill Surface

i. Fill surface raster: ‘Fill surface raster’ or ubayFill
c. Flow Direction

i. Input surface raster: ‘Fill surface raster’ or ubayFill
ii. Output flow direction raster: in your work directory, as ubayFlowDir
d. Flow Direction Surface

i. Save as ubayFlowDir in your work directory

e. Output Drop (this will not be used in this lab assignment, you can ignore it)

9. In the Model builder window, click Model from the menu and select Save. In the same menu, select Run entire model. Please allow sufficient time for the model to complete.

Question 5:  
What do the cell values from the flow direction operation mean?  
   Hint: use ArcGIS Help if you are not sure.
Question 6:  
Is flow direction a neighborhood operation?  If so what neighborhood size is used in the calculation of flow direction and what rule(s) is (are) used to assign values to the focal cells?
Part 4: Tidal current and flow direction with interpolation and reclassify
1. Load the currentAzimuth shapefile from your data folder. Use custom symbol from Dimension (in Style References) and ensure Rotation (Advanced tab) using Azimuth.

2. Load the whidbeyIslandShoreline shapefile from your data folder to better orient you.

Convert azimuth points to a flow direction surface
Now that you have a snapshot of tide circulation direction for a point in time, the challenge is to make this information useful like the flow direction surface derived from topography.  This means transforming the point measurements into a surface.
 Question 7: 
How do points as a representation stored in a shapefile differ from a surface representation?  Does a point shapefile store relationships? What kinds of relationships are needed to represent a surface?  You might want to complete procedures 1 and 2 before answering.
Procedure 1: Interpolate
Inverse Distance Weighted (IDW) is one of the multiple methods to interpolate a continuous surface from discrete point data. We will be using a flow direction as in lab assignment 4, to interpolate directions from the measurement points to the whole surface. While this is not a “perfect” technique for capturing relationships in a surface, but it will be suffice for our needs.
1. Open the file titled currentAzimuth from your data folder, if it is not already open.

2. Ensure all your Environment Settings are correctly set and that your data frame is using the same coordinate system as your data file.

3. Using the Geostatistical Analyst Tools in ArcToolbox, navigate to Interpolation and choose IDW (Inverse Distance Weighted). (Hint: You need to activate the Geostatistical Analyst first, from Customize/Extensions. Use search to find the toolbox!)

Use the following parameters:
a. Input features: currentAzimuth
3. Z-value field: Azimuth

3. Output geostatistical layer: blank

d. Output raster: dirSurface 

e. Output cell size: 100
f. Power: 2
g. Search neighborhood: standard

3. Leave the rest as default

4. Inspect the file generate (make sure you add it to your display). Remember to check minimum and maximum values, the symbology, and any irregularities you may notice.

Procedure 2: Reclassify
1. Using the ArcToolbox, navigate to the Reclass function and select Reclassify. Choose dirSurface as your input file to reclassify, and set the following values:

1. 0 – 22.5: 64
2. 22.5 – 67.5: 128
3. 67.5 – 112.5: 1
4. 112.5 – 157.5: 2
5. 157.5 – 202.5: 4
6. 202.5 – 247.5: 8
7. 247.5 – 292.5: 16
8. 292.5 – 337.5: 32
9. 337.5 – 360: 64
2. Run the Reclassify command and examine the output.

 Question 8: 
Which attribute operation was accomplished with the reclassify?
Question 9: 
Describe the difference between azimuth of a land surface and azimuth of the tide current surface calculated above.  Hint: Newton’s apple behaved according to?
· ESSENTIAL: If you choose to work on the local drive (C:\temp\) you MUST copy your folder back to your student folder on H:\ so it will be available for later use on another machine in the lab.

