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This weekÕs lab will allow you to perform some of the more common vector analysis functions in 
ArcMap. You will again be working with data compiled by the State of Michigan and available for 
download from the Michigan Center for Geographic Information (CGI). In addition, you will have 
access to some data from the SchoolÕs Ford Center GIS database. 
 
Many basic ArcMap operations should be getting familiar to you by this point in the semester, so less 
explicit instructions may be given below for tasks you have performed before. If you are stuck, 
consult your previous lab handouts or ask your TA for assistance.  
 
A key point to remember: when working with shapefiles, lengths, perimeters and areas are NOT 
updated automatically when you change the form (shape) of features by clipping, erasing, or 
overlaying layers. You need to update these values manually with the field calculator or you will get 
erroneous results when creating summaries or generating statistics! 
 
I Copy files for analysis 
Use Windows Explorer to copy the file lab10.zip found in p:\fw3540\ to your class folder in your H:\ 
drive. Right-click on the archive and extract the contents to a folder (e.g. Extract to h:\fw3540\lab10). 
If you wish, you may work in the C:\temp directory instead, as analysis functions will go a bit faster 
if you are working on a local drive instead of the network. 
 
A TIP before you continue: read through the entire exercise before beginning your analysis, and 

remember to use the  button at the bottom of the attribute table window and (right-click 
on field)>Statistics throughout todayÕs lab to help you in answering the questions below. You may 
want to work through each selection step twice, as the practice will help reinforce the task, and allow 
you to see if you get the same result. 
 
II Add data to map and change symbols 

 
Start ArcMap and create a new, empty map document. 
Add the files (found in your lab10 directory) to your map.  
Change the symbology for the layers so they make sense to you and you can differentiate between 
classes in each layer. 
 
III Explore data: select, clip, erase 

For your first task, you need to prepare some information for a riparian management plan: you must 
determine the number of stands that are within the Sturgeon River Watershed. To do this you could 
perform a Select by Location selection. 
 
First, you need to select features that represent the Sturgeon River watershed. From the Selection 
menu, choose Select By Attributes 
Next, build the expression Select from watersheds where “HUCNAME” = ‘STURGEON’  

Name: 



 
Click Apply to perform the selection. 
 
Next, choose Select by Location from the Selection menu. Build a query to find all ffc_stands 
completely within selected watersheds. 
 
How many stands are completely within the Sturgeon watershed? _________ How many acres do 
these stands cover? ________ 
How many stands are not within the Sturgeon watershed? __________ How many acres do they 
cover? ________ 
 
Look at the result of your query in the ArcMap window. Are there any polygons that cross the 
Sturgeon watershedÕs boundary? ________  
Which selection group (inside / outside) did these polygons end up in? _____________________  
 
Challenge: use Select By Location to determine how many stands are crossed by the Sturgeon River 
Watershed boundary: _________________________________ 
 
To determine a Òmore correctÓ answer to the original question, where you can quantify the acreage 
inside and outside the Sturgeon watershed, a clip will have to be performed on the ffc_stands layer. It 
must be clipped by the boundary of the Sturgeon watershed. 
 
Turn off the ffc_stands layer and choose Zoom to Selected Features (your watershed layer should 
still have the HUCNAME=STURGEON selection applied for this to work). Notice that the Sturgeon 
watershed is not a single polygon Ð it is comprised of twenty-four smaller sub-watersheds that are 



separated by stream gages and other rivers joining the main channel. This information may be 
verified by looking in the attribute table at the fields WCOURSE and OUTLET. 
 
Turn the ffc_stands layer back on. All of the stands you are trying to assess are within one of the 24 
sub-watersheds: HUC 4020104, HUCNAME = STURGEON, WCOURSE = Sturgeon River, 
OUTLET = Above Rock River. You could simply select this single polygon, write it to a new file, 
and use it as your clipping polygon, but you decide it would be useful to have a watershed layer 
without the sub-watersheds included. To create this layer you need to use the Dissolve tool. 
 
Clear your selected features for the watersheds. Open ArcToolbox and expand Data Management 

Tools > Generalization and open the Dissolve tool. 
 
Choose Watersheds as your Input Feature, choose an output file name, and pick HUCNAME as the 
Dissolve_field.  Click OK to process and create your new layer. It will be added to your map after the 
tool finishes. Compare the new watershed layer to the old Ð all internal boundaries should be 
eliminated. 
 
Now you have a clipping polygon layer prepared, but if you were to run the clip operation with your 
dissolved watersheds layer, the output ffc_stands layer would be untouched. Why? Only the 
outermost boundary of the clip layer is used, and all the FFC stands are within the boundary of the 
watersheds layer.  
 
How to remedy this and get what you want Ð an ffc stands layer clipped by the Sturgeon watershed 
boundary? You could select the Sturgeon polygon in the dissolved watersheds layer and write it out 
to a new shapefile. ThereÕs a simpler solution, though, that eliminates the need to create extra data: 
when clipping, ArcMap checks to see if you have selected records and uses only the boundary of any 
selected polygons, NOT the entire layer. 
 
Select the Sturgeon watershed polygon from your watersheds_dissolve layer. You may use Select By 

Attributes or simply use the select features tool   
 
TIP: if you get a number of features selected you donÕt want by using the tool above, choose 
Selection> Clear Selected Features and then Selection > Set Selectable Layers. Clear All then re-
enable selection for watersheds_dissolve. Use the select features tool again to choose the watershed. 
 

Open ArcToolbox and expand Analysis Tools > Extract Open the Clip tool.  
 
Set ffc_stands as input features, watersheds_dissolve as clip features, and make sure the output file 
is to be written to your working directory. Click OK. Close the tool when processing has finished. 
Your new, clipped layer will be added to the map automatically. 
 
Use Select by Attributes to select study_ 228 in both your original stands layer and the one you 
clipped above. Open both attribute tables and show only selected records. Position the two windows 
so you can make a comparison of the values in the two tables. Specifically, look at Area and 
Perimeter (but also Hectares and Acres). Study 228 was crossed by the Sturgeon River watershed 
polygon, so it was reduced in area during the clip above, but the values in these two tables are the 
same! This is an example of how areas are not updated when working with shapefiles. 



 
HereÕs one way you can update these fields so they contain the correct values: 
 
Close the ffc_stands feature attribute table.  
 
Click the Show: All button in the attribute table for your clipped stands layer. 
 
Clear your selection. 
 
Right-click on the Area field and Choose Calculate Geometry. Answer Yes to make changes outside 
of an edit session. Leave property as Area, use coordinate system of data source, and units as meters. 
Click ok. 
The Area is now unpdated. Also use this tool to update Acres and Hectares by changing the units at 
the bottom of the Calculate Geometry window to acres or hectares respectively.  
 
Look at the values for Study_ 228. The value in the area field should have changed from 391488 
square meters to 338656, a difference of approx. 5.3 hectares. 
 
You will also have to update manually perimeter which changed after your clip. To update perimeter 
once again use Caculate Geometry but change the property window to perimeter. 
 
Remember, migrating your shapefiles to feature classes in a geodatabase will add shape_length and 
shape_area fields that update automatically after geoprocessing operations. You will still need to 
update Acres and Hectares fields in geodatabase feature classes. When working with shapefiles, you 
may also use the Calculate Areas tool under Spatial Statistics Tools > Utilities instead of the Field 
Calculator to update area values.  
 
Create a summary table on the field ÒcovertypeÓ for both the original and clipped stands layers and 
determine how many acres of each cover type there are ÒinÓ and ÒoutÓ of the Sturgeon  River 
Watershed. Print copies of your two tables, label them, and attach them to your lab before turning it 
in. 
 
 
Total stand acres: ________________ Acres in Sturgeon watershed: _____________________ 
 
Difference: _______________________     Cover type with largest difference: _________________ 
(acres not in watershed) 
 
 



A different approach to the problem above: using erase 

 
As mentioned in lecture, there are often several ways to accomplish an analysis task and arrive at a 
valid answer. This next section will show you how to use the erase overlay function to remove 
features from a layer. 
 
Clear all selected features and select the watershed to the northeast of the Sturgeon (HUCNAME = 
Dead-Kelsey). Be sure to make this selection in your ÒdissolvedÓ watershed layer. 
 

Open ArcToolbox and expand Analysis Tools > Overlay and open the Erase tool . 
 
Use the original, unclipped ffc_stands layer as input features. 
 
Use watersheds_dissolve (with the Dead-Kelsey polygon selected) as erase features. 
 
Choose a meaningful output file name and make sure itÕs being saved in your working directory. 
 
Click OK to run the erase. Close the tool when finished Ð your new layer will be added to the map. 
 
Open the attribute table for your new Òerase layerÓ and look at the values. Check Study_ 228 again: 
the value 391488 m2 for area was copied from the original file to the Òerase layerÓ and will need to be 
updated. 
 
Follow the procedure outlined above to update area and acres for your Òerase layerÓ 
 
(And remember, if you have records selected in the table, only the selected records will have their 
values updated by the field calculator! Be sure to clear any selection before updating values unless 
you only want to update a few polygons).  
 
Create a summary table on ÒcovertypeÓ for your Òerase layerÓ. Generate acreage totals for each cover 
type class as part of your table. Compare the values to the layer you created using clip above. Do you 
see any differences between the two? ___________________________________________________  
 
 
 
 
 
 
IV Spatial Join (or joining attributes from Layer A to Layer B based on location) 
 
As covered in lecture and in Chang (chapter 12), in a spatial join, the attributes from one layer are 
attached to a second layer based solely on location Ð a common field in the two attribute tables is not 
necessary. Spatial joins come in two ÒflavorsÓ: proximity and containment. Stated another way, the 
attributes of a layer may be attached based on proximity (the attributes of the closest feature in layer 
B are attached to each feature in layer A), or containment (the attributes of a surrounding polygon in 
layer B are attached to a point, line, or polygon in layer A). 
 



Spatial joins are useful for determining the relationship between attributes across layers: you may 
have vegetation sampling sites in the field but you didnÕt look at the soil properties for each plot 
center. By performing a spatial join, the attributes of the soil polygon at each plot center are attached 
to the plot points. This is also known as a Òpoint in polygonÓ analysis. Spatial joining in ArcMap 
creates a new data layer with the attributes of both layers. 
 
Turn off all layers in the map. Turn on the cfi points and nwi layers. 
 
Your goal is to learn how to perform a spatial join, and to determine which (if any) cfi plots are 
located in NWI wetland polygons. 
 
The NWI layer is composed of polygons in 13 wetland classes. Everything non-wetland is also a 
polygon with the value in the Class field set to blank ÔÕ and the NWI code set to ÒUÓ. Unfortunately, 
ArcMap will see these upland polygons as data and join their attributes in the spatial join process. To 
eliminate then from consideration before performing the join, you should set up a definition query to 
remove them (temporarily) from the layer. 
 
If you donÕt remember how to create a definition query, look at your last lab or ArcMapÕs online help 
(Index tab, search for definition query). 
 
To perform a spatial join go to arctoolbox>Analysis tools>>Overlay>Spatial Join. Select CFI_points 
as target feature, nwi as join feature and label it as cfi_nwi_in.shp. You will want to uncheck the box 
next to keep all target features. Run the tool. 
 

In the first pull-down menu, choose Join data from another layer based on location. Choose NWI 
as the layer to join to this layer. Make sure Each point will be given all the attributes of the 

polygon that: it falls inside is selected and choose a meaningful file name (e.g. cfi_nwi_in.shp). 
Click OK to perform the join. 
 
Open the attribute table of the new layer. How many cfi points are located within wetland polygons? 
______  (hint: look for records where class is not blank. You may query for this to speed things up.) 
Is there a CLASS that is dominant in this group of records? _______ What is it? ________________ 
 
Try the same join again but this time right click on cfi_points and go to joins. In the first box choose 
join data from another layer based on location. Choose NWI as the layer to join to this layer. Select 
the box is closest to it. Save the layer in your lab10folder with some witty name. You will notice with 
your output that all cfi points should now have wetland information joined to them, with a 
DISTANCE field showing proximity to NWI polygons. 
 
How many cfi points are within wetlands?  _____ How can you tell? ___________________ 
How many cfi points are within 20 meters of an NWI feature? _________________ 
How many are between 50 and 75 meters away from an NWI feature? _____________ 
Are there any more than 1500 meters away from an NWI feature? _________________ 
 
 
Turn in this lab next week, with your answers filled in and appropriate attachments.  
Again, these are tasks you will want to be comfortable with before the lab final. PracticeÉ 


