GIS Instructions for Mapping and Clipping CL Exceedance Layers
1. Download the winzip folder “CL_Exceedances” to your hard drive. We recommend saving the
contents into your Documents/ArcGIS folder. The CLs of acidity for surface waters data is in
shapefile format, while the remaining data are in raster format. The winzip download includes
both the original raster files, as well as layer files created to automatically display the
appropriate colors and symbology. The layer files (all located within the CL_Exceedances/Layers
folder) are the files that were imported into the map. Sometimes ArcGIS is not able to find the
source data when the contents are downloaded from another site, particularly likely if you save
contents somewhere other than your Documents/ArcGIS folder.
2. Double click “Nationwide_Critical_Load_Exceedances.mxd” within the “CL_Exceedances” folder
to open the map, containing all of the national CL exceedance layers. If the layer files are not
displaying correctly and you see this symbol

next to your data, you can bring the layer files

into the map again using the Add Data icon
. If the data still does not display, click in the box
with the red exclamation mark and a popup will open, allowing you to set the data source (i.e.
the shapefile or raster file). Adding data or setting the source for one layer should fix all layers,
assuming you have not altered the data structure. The table below matches each data set with
the layer name (located in the CL_Exceedances/Layers folder) and the location of the original
source file, which is where you should navigate within the “Set Data Source” popup box:
CLs Exceedance Data
CLs of acidity for surface waters

Exceedance Value Layer Name
Surface Water Exceedance Values.lyr

Terrestrial CLs of acidity for
forested ecosystems
Empirical CLs of nutrient N for
lichens

Terrestrial Acidity Exceedance Values.lyr

Empirical CLs of nutrient N for
mycorrhizal fungi
Empirical CLs of nutrient N for
herbaceous plants and shrubs
Empirical CLs of nutrient N for
forests
Empirical CLs of nutrient N for
nitrate leaching

Lichen CL Exceedance Values.lyr
&
Lichen Min Exceedance Values.lyr
&
Lichen Max Exceedance Values.lyr
Mycorrhizal Fungi Exceedance Values.lyr
Herbaceous Plants & Shrubs Exceedance
Values.lyr
Forest Exceedance Values.lyr
Nitrate Leaching Exceedance Values.lyr

Source Data Folder
CL_Exceedances/
SW_Exceedance
CL_Exceedances/
TERR_Exceedance
CL_Exceedances/
LC_Exceedance
CL_Exceedances/
MF_Exceedance
CL_Exceedances/
HPS_Exceedance
CL_Exceedances/
FOR_Exceedance
CL_Exceedances/
NL_Exceedance

***The CL exceedance proportion layers have the same names as the exceedance values layers in the table above (ending in
“Exceedance Proportion.lyr” instead of “Exceedance Values.lyr”), but are located in the “CL_Exceedances/Layers/
Exceedance_Proportions” folder instead of the “CL_Exceedances/Layers/ Exceedance_Values” folder.

3. Import any additional desired layers using the Add Data button
. If you are running analyses
for an individual forest, zone, or region, we recommend clipping the provided layers to your
desired boundary. This will speed mapping and ensure that all analyses are conducted for the
desired area only. Clipping instructions for raster data begin on page 2, while clipping
instructions for shapefile data (Surface Water Exceedance Values only) begin on page 12. Once
you have clipped the map to your desired boundary, you can perform the recommended
analyses detailed in the CL Exceedance Metrics Protocol. Instructions for creating a final map
begin on page 15.
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Clipping a Raster File
1. To clip raster files (all exceedance data but “acidity for surface waters”) to a boundary of your
choosing, you must have a boundary file in raster format. If your boundary is already a raster,
skip to Step 9. If your boundary file is a shapefile, or you are using the “FS Boundaries” shapefile
provided in the “Nationwide_Critical_Load_ Exceedances.mxd” to create your boundary file,
right click on the shapefile in the Table of Contents and select “Open Attribute Table.”

2. If you are using your own boundary shapefile, proceed to Step 3. If you are using the provided
“FS Boundaries” layer to create your forest boundary, select only the row that corresponds to
your forest (in the FORESTNAME column) before continuing with the instructions.
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3. Click on the “Table Options” button

and select “Add Field…”

4. Enter a name for the field, select “Short Integer” type, and set the Precision to 1.
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5. Once the field has been added to the attribute table, right click on the attribute name and select
“Field Calculator…” If you receive a warning message regarding not being able to undo results,
select OK.

6. Enter a value of 1 in the Field Calculator and select “OK.” Once the entries of the field have
been set to 1, close the attribute table.

4

7. Select “Catalog” from the right side of the page, navigate through the toolboxes under “System
Toolboxes,” “Conversion Tools,” and “To Raster,” and double click on “Polygon to Raster.”

8. Select your shapefile boundary file as your “Input Feature” and select your new attribute as the
“Value Field.” Enter a location and name for your output raster, and set the “Cellsize” to 0.003.
Setting the cell size this small reduces the pixilation around the National Forest boundaries.
Select “OK” and your new raster boundary file will be created and added to your map.
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9. Make sure your “Spatial Analyst Extension” is activated. Select “Customize” from the toolbar,
followed by “Extensions” to open the Extensions Box. If not already present, place a check mark
inside the “3D Analyst” and “Spatial Analyst” boxes by clicking in them. Select “Close.”

10. Now that you have a raster boundary file, you can clip the files provided on the Air Quality
Portal. Select “Catalog” from the right side of the page, navigate through the toolboxes under
“Spatial Analysis Tools” and “Map Algebra,” and double click on “Raster Calculator.”
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11. Double click your raster boundary layer name from the “Layers and variables” box to add it into
the calculator. Single click the multiplication symbol, and then double click the CL exceedance
layer that you would like to clip, also from the “Layers and variables” box. Click on the folder
icon
and enter a location and name for your output file, keeping in mind that raster naming
conventions dictate short names with no spaces. You will be clipping all CL exceedance raster
data, so keep reference to the type of CL exceedance in the name. Select “Environments.”

12. From the “Environment Settings” box select “Raster Analysis” and set the “Cell Size” to
“Minimum of Inputs.” This selection retains the small pixel size of the boundary file and reduces
pixilation around the forest boundary; this should therefore be performed for every raster
clipping effort. Select OK, and select OK again in the Raster Calculator box.
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13. When the raster calculator has completed analysis, your clipped file will be automatically
uploaded into the map, but the symbology settings will default to the original settings. Below is
a table that defines the appropriate symbology for mapping each CL exceedance layer:
Exceedance Value Layer Name

Number
of Classes
2

Break Points

“Value”

0

Terrestrial Acidity Exceedance
Values.lyr

5

Lichen CL Exceedance Values.lyr

3

<0
0-250
250-500
500-750
>750
Unique
Values: 1, 2, 3

Lichen Min Exceedance Values.lyr
Lichen Max Exceedance Values.lyr
Mycorrhizal Fungi Exceedance
Values.lyr
Herbaceous Plants & Shrubs
Exceedance Values.lyr
Forest Exceedance Values.lyr

2

0

2

0

2

0

2

0

Nitrate Leaching Exceedance
Values.lyr

2

0

<0
>0
0
250
500
750
>750
1
2
3
<0
>0
<0
>0
<0
>0
<0
>0
<0
>0

Surface Water Exceedance Values.lyr

“Color
Scheme”
Green
Red
Green
Yellow
Light Orange
Dark Orange
Red
Green
Orange
Red
Green
Red
Green
Red
Green
Red
Green
Red
Green
Red

“Legend Label”
“No Exceedance”
“Exceedance”
“<0”
“0-250”
“250-500”
“500-750”
“>750”
“No Exceedance”
“Exceeds Minimum CL”
“Exceeds Maximum CL”
“No Exceedance”
“Exceedance”
“No Exceedance”
“Exceedance”
“No Exceedance”
“Exceedance”
“No Exceedance”
“Exceedance”
“No Exceedance”
“Exceedance”

14. To reset the symbology, double click on the raster name in the “Table of Contents,” select the
“Symbology” tab, and select “Classified” from the “Show” menu. Select “Yes” when asked to
compute the histogram.
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15. Select the appropriate number of classes from the drop-down menu, as directed in the table
from Step 13. Then select “Classify.” **There might not be any values within one or more of
the predetermined break classes in your area. If that is the case, you will need to reduce the
number of classes to equal the number of classes containing values. For example, for the
empirical CL exceedance data layers, if all of the exceedance values for a data layer within your
boundary are over 0, that means that you have only one data class (“Exceedance”) and no “No
Exceedance” values (Classes=1 instead of 2).

16. Click on the lowest value in the “Break Values” box, and type over it with the lowest value
“Break Point” in the table from Step 13. If there are more than two break values for the
exceedance data in question, continue typing over the each successive next-lowest “Break
Value” in the box with the lowest “Break Point” from the table in Step 13. The highest value will
reflect the highest CL exceedance and does not need to be typed over. Then select OK. If you
only have one class (see example in Step 15), you don’t need to type over the break value.
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17. Double click on each of the squares under the symbol field and select a color. Set all negative
values to green to reflect that the value does not exceed the CL. Set the positive exceedance
values to the colors listed in the table from Step 13.

18. Double click in each of the label fields to re-label each class as described in the table from Step
13. Select “Apply” to make sure the colors and labels update in the “Table of Contents.”
Sometimes it doesn’t work the first time. In that case re-enter the fields and select “Apply”
again. When the “Table of Contents” updates, select OK.
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19. Click twice (not a double click) in the “<VALUE>” field in the “Table of Contents.” Delete
“<VALUE>.” Click twice on the name in the “Table of Contents” and rename the field as desired.

20. Right click on the name in the “Table of Contents” and select “Save As Layer File…” We
recommend creating layer files because they retain defined classes, symbology, and labeling so
they don’t need to be recreated every time you import the data.
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21. Navigate to the folder you would like to save the layer in. We recommend saving all layers in
the same folder, unlike raster files. Provide the desired name and click “Save.”

22. Bring the new layer file into the map using the Add Data icon
and remove the outdated
version by right-clicking on the name of the layer in the Table of Contents and selecting
“Remove”. You now have a new layer file specific to your area of interest. You can follow the
above instructions for all raster data provided in the “CL_Exceedances” winzip download.
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Clipping a Shapefile Containing Point Data
1. If you already have a boundary shapefile for your forest, skip to Step 2. If you don’t already
have a forest boundary shapefile, follow Steps 1 and 2 from the instructions for Clipping a Raster
File to select your forest from the “FSBoundaries” attribute table and continue with the
instructions using the “FSBoundaries” file (with your forest selected) as your boundary file.
2. To clip the “CLs of acidity for surface waters” shapefile, navigate through the “Catalog”
toolboxes under “System Toolboxes,” “Analysis Tools,” and “Extract,” and double click on “Clip.”

3. Select the “Surface Water Exceedance” shapefile as your “Input Feature,” and select the
boundary shapefile that you are using to clip the national CLs data (forest boundary or forest
selected within FSBoundary layer) as your “Clip Feature” using the dropdown menus. Select a
location and name for your Output Feature Class and select OK. The clipped shapefile is
automatically imported. You do not need to selects Environments when clipping a shapefile.
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4. Double click on the name of the clipped shapefile in the “Table of Contents” to open the “Layer
Properties” box. Select the Symbology tab, “Categories,” and then select “SW_EXCEED” from
the “Value Field” dropdown menu. Select “Add All Values.”

5. Uncheck the box next to “<all other values>” and double click on the symbol next to each value
below <Heading> to change the symbology. We recommend Circle 2 in red for “Exceedance”
and Triangle 2 in green for “No Exceedance.” We use size 8 for the national maps, but you may
want to adjust this size for smaller scale mapping. Click OK.
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6. Double click in each “Label” field to re-label the categories. Select “Apply” to make sure the
colors and labels update in the “Table of Contents.” If it doesn’t work the first time, re-enter the
fields and select “Apply” again. When the “Table of Contents” updates, select OK.

7. Click twice (not a double click) in the subheading field in the “Table of Contents” and delete the
entry. Click twice on the name in the “Table of Contents” and rename the field as desired.
Alternatively you can double click on the name in the Table of Contents, change the name on
the “General” tab, and select OK. Follow Steps 20-22 above (p. 11-12), to save the desired
symbology as a layer file.
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Creating a Final Map
1. To create a final map, turn the layer on by selecting it in the “Table of Contents.” Then select
the “Layout View” icon
. The map has already been formatted, and the legend should
update automatically. You will have to zoom to the area you would like to depict in your map
and change the title (by double clicking on it) to reflect the correct CL exceedance layer.

#1

#2

2. Click on “File” and “Export Map” in order to save the map as a jpg or pdf file. Select a location
and name for the map and click OK.
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