
 

First detectors all over North America are submitting invasive species reports. Scientists then 
can use that data to better combat the spread of invasive species. This tutorial will walk you 
through step-by-step how to clean a dataset and upload it into ArcGIS Online to make a simple 
map. In Part 1, we will simply save a copy of our dataset. 

1) Open the provided dataset “OrangeCounty_Practice dataset.” 

2) Save a copy of the dataset. In the top left corner of the Excel sheet go to the following: 

 “File” 

 “Save As” 

 Select a location where you will be able to find it again easily 

 Name it “OrangeCounty_Practice_*Your initials*” 

Ex: If your name is Jane Doe, it should be saved as “OrangeCounty_Practice_JD” 

3) You may receive a pop-up like this: 

 

Select “Yes.” Keeping your document as a CSV will allow you to add it to your map. Do this any 
time Excel asks to save as a CSV. 

Keep your dataset open and continue to Guided Practice 2: Clean Your Dataset. 
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This is a very basic introduction to cleaning, or editing, datasets. Researchers often share data 
with one another, but they rarely use one standard data sheet so they need to edit the 
datasets slightly to match their formats. Editing is usually minor and may include things such 
as changing column headings (ex: changing “Sp_Name” to “Species Name”) or changing the 
order of the data. 

Now you will clean your data. In this case we will get rid of excess rows and columns. 
EDDMapS allows for much more information on invasive species reports than is required 
through the “WA Invasives” app. While this data can be useful, it is more information than we 
need. 

1) Open the copy of your dataset: 

 

Notice in Row 1 it says “Parameters” and the following rows list “County,” “State,” and 
“Country” information. These were the key words used to select this dataset. 

 Q1: What state is our dataset from? 

 Q2: What county is our dataset from? 

These details were important for finding the data I wanted, but now to upload this dataset 
into ArcGIS Online, we need to get rid of these extra rows. 
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If you try to upload your dataset like this into ArcGIS Online you will receive an error message 
like this: 

 

These extra rows do not contain information that ArcGIS Online can use, so it rejects the entire 
dataset. We will fix this by cleaning our data. 

2) Starting with Row 1, highlight all the rows down to the row that starts with “objectid” (left-
click row Number 1 and drag down to row Number 5).  

3) Delete the highlighted rows (right-click the highlighted rows and click “Delete”). 

 



The number of rows you highlight and delete varies depending upon how many search terms 
you used to find your dataset; each search term adds an additional row. 

 Q3: How many rows did you delete? 

4) If you scroll left to right in your dataset, you will notice many columns with headings, but 
no data. These are the extra data that users may add to their reports, but we do not need 
them for our purposes. 

We will delete the excess columns to make 
your data easier to work with in ArcGIS Online 
(right-click the column letter, the column 
highlights, and click “Delete”) 

Keep the following columns: 

 Reporter 

 ComName 

 SciName 

 ObsDate 

 Location 

 Latitude 

 Longitude 

 Datum 

 Comments 

On future maps you may choose to keep 
additional columns, but these are the most useful data for your map. 

Tip: You may delete quickly by highlighting multiple columns. Click the letter of the column you 
want to delete on top. Once that column is highlighted, scroll to the last column you want to 
delete, hit the “Shift” key, and select the letter of the last column you want to delete. At this 
point, all of the columns between the two columns you selected should be highlighted and you 
now can right-click and “Delete.” 

5) Save your work. 

 

Keep your dataset open and continue on to Guided Practice 3: Create a Map in ArcGIS Online. 

  



 

You now will use your survey data to create a map. You will use your data to create a map that 
will tell the viewer: 

 Which invasives species are in Orange County, NC. 

 Where invasive species are located in Orange County, NC. 

Uploading Data 

1) Log in to your ArcGIS account: https://www.arcgis.com/home/signin.html 

 

2) From the tabs at the top of the page, select “Map.” 
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3) You will be taken to a page that looks like this: 

 

4) Click the “Save” dropdown menu and select, “Save As.” 

 

  



5) Fill out the required fields as follows: 

 Title: Practice Invasive Species Map_*Your Initials* 

 Tags: Invasive Species 

 Summary: Practice map 

 Save in folder: *Select your folder* 

 

Then select “Save Map.” 

6) Your map’s name and the information you input will now appear on the far left of the 
screen under the “Details” tab in the “About” section. 

 



Adding a Basemap 

Now, you will start putting your map together. The first thing to add to your map is a basemap. 
Basemaps provide the background image for all of the other layers you add to your map. 
ArcGIS provides a wide array of basemaps; you are even able to upload your own. Which 
basemap you choose depends upon the message you want your map to give. This is a concept 
you may delve into more if you choose to learn more about making maps. For simplicity and 
visibility, we will use the basemap entitled “Topographic.” 

7) From the tabs at the top left, select “Basemap.” A drop down menu will appear. Select 
“Topographic.”  

 



You will now see a basemap with labels that change depending upon how close you are 
zoomed in. Which basemap you are using is shown in your “Contents” pane on the far left of 
the map. 

 

8) Save your work. 

Adding Layers 

The next step is to add additional layers on top of the basemap. Maps consist of a series of 
layers. Each layer adds different information to your map. These layers build upon each other 
to make your map more informative. 

For example, if you wanted to make a map showing how to bike from your house to different 
parks in your county you could use the following layers: 

 Layer with a point showing your house. 

 



 Layer showing parks in your county. 

 

 Layer with bicycle paths. 

 



On their own, none of these layers can answer your question, but if you stack them all 
together, you can see the different paths you could take from your house to different parks in 
your county. 

 

Now you will add layers to your map. 

9) On the left-hand side, above your information panel, select the “Add” button and select 
“Add Layer from File” from the drop-down options. 

 



10) You will receive the following pop-up window. Select “Choose File”. 

 

11) Navigate to where you saved the dataset you cleaned. Select the file and click “Open.” 



12) Now you will see the name of your file written into the pop-up window. If this is the file 
you meant to add, click “Import Layer.” 

 

13) With this dataset, we receive a warning message: 

 

This tells us there is something missing or wrong with our data. This is not uncommon when 
using data you receive from other sources. People sometimes make small errors when 
entering data or they might be using a format that is different than yours. Let’s go back to our 
dataset to see if we can fix the problem. 



14) If you closed your dataset, open the dataset you cleaned earlier. 

 

At this point, we need to be like detectives and look for clues as to what might be broken or 
missing. This can seem a little overwhelming–there are more than 1,000 reports here! So, 
instead of picking through each report, let’s try to narrow down what information is most 
important. 

 Think about it: Looking at the headings, what information do you think would be crucial 
for the computer program to have so it can plot points on a map? 

  



 Answer: Maps help us find the location of places and things, so data that tells us a 
specific location, like latitude and longitude, are necessary information for the 
computer program. 

15) Scroll down through your dataset and watch the “Latitude” and “Longitude” columns 
carefully. You will see some gaps in the data. 

 

Without those points, the computer doesn’t know where to mark the report on the map. All it 
knows is that the invasive species is somewhere in Orange County, North Carolina, which is 
401 square acres large! Instead of risking putting the report in the wrong place, the computer 
program simply skips reports that are missing latitude and longitude data. 

If this were our dataset, we would try to fill in those gaps. We could check our notes or see if 
we had the points on our GPS unit. Since this is someone else’s data, however, that 
information is not available, so we will let the computer program plot as much of the data as 
possible. 

This teaches us a few things: 

 Always keep detailed data. 

 Working with data often requires troubleshooting. 



16) Return to your map and click “OK” on the warning message. 

 



Changing Styles 

Your information panel now will look like this: 

 You must tell the map which attribute you 
want it to show. Attributes are the descriptive 
data in your dataset, which is anything other than 
the spatial data (e.g. latitude and longitude). 

Attributes in your dataset include the city where 
you found the invasive species, who found it, and 
the species name. Deciding what information you 
want your map to show will help you choose 
which attribute to show. 

We will choose “Common_Name.” 

 You also must select a drawing style. 

If you select “Types” you will get a different color 
dot for each category in the attribute you chose. 
Meaning, in our case, we will get a different 
colored dot for each type of invasive species we 
found (e.g. Blue for feral swine, red for 
knotweed, etc.). This is a great way to show the 
different invasive species present in your area 
and their spread. 

If you select “Location” you will get the same 
color dot for each invasive species, regardless of 
attribute. This can be useful if you only want to 
see where invasive species are present, but you 
do not need to know which species they are. 

We will choose “Types.” 

17) Save your work. 

18) Within the “Types” box, click the “Options” button. 

 



Your information panel will now look like this: 

This is where we will edit the information that appears in our map legend. A map legend helps 
the viewer understand the story the map is telling. In our case, it tells the viewer which 
invasive species is present at each colored dot on the map. 

Here we can change the symbol 
shapes, sizes, and colors. We can 
also edit the species names. 

There are more advanced options 
as well, such as changing the 
transparency and the visible range. 
We will not be using these 
functions for our map today, but 
you may want to try exploring 
those tools in the future. 

You will notice a category in our 
legend with a grey dot labeled 
“Other.” ArcGIS automatically 
bundles entries into the “Other” 
category once it has run out of 
uniquely colored symbols to assign. 
For example, our legend came with 
a color spectrum that only had ten 
color options, so only ten invasive 
species were assigned a color. Our 
remaining 74 invasive species were 
grouped into the “Other” category. 
If I were to click “OK” at this point, 
those 74 invasive species would all 
be represented as gray dots on my 
map, with no way to visually 
distinguish them or to tell what the 
species’ name is. 



To fix this, you can click “Ungroup.” 

 

All of the invasive species are added to the legend. 

 

Then, you would need to check each symbol color to ensure that each invasive species has its 
own unique color, because ArcGIS will repeat colors once it reaches the end of a color 
spectrum. 

Alternatively, if you do not want a particular invasive species to show up on your map, you can 
drag and drop that species into the “Other” category. This could be useful if later you bring in 
the invasive species data for your county but you decide you are only interested in seeing the 
same invasive species you found in your survey area. 

For this exercise, we will return some species to the “Other” category. 

19) Drag and drop any invasive species with fewer than 14 reports back into the “Other” 
category. The number of reports is listed in the column titled “Count.” 

 Q4: How many different invasive species do you still have showing in your change style 
panel? 



20) Your Change Style panel should now look like this: 

 

At this point, we can change the shape, size, and color of our symbols. For our map, we will do 
the following: 

21) Select the   button at the top right of your information panel. 



22) On the pop-up window, select the top right color spectrum. Then click, OK. 

 

23) Save your work. 

24) Click the name “white clover.” A blinking cursor appears. Capitalize the word “white.” 
Repeat this, capitalizing the first word of each invasive species label. 

 

25) Save your work. 



26) Scroll down to the “Other” category. Make sure the box next to “Other” does not contain a 
checkmark, otherwise all of the invasive species we set aside will show as grey dots with 
no labels. 

 

At this point, your pane should look like this: 

We could continue customizing our legend, changing individual shapes and colors. However, 
we only need our map to show viewers 
the following: 

 Which invasives species are in Orange 
County. 

 Where invasive species are located in 
the county. 

which our map currently does, so we 
will keep our current display. 

 

Select OK. 

 

27) Save your work. 



28) You are taken back to this pane: 

 

Select Done. 



29) Your content pane now should show your new layer above the Topographic base layer you 
added earlier: 

 

If you ever need to edit your legend again, select the “Change Style” button:  

If you want to see your legend while in the “Content” panel, select the “Show Legend”          
button:  

30) At this point, you will have a basic map displaying your invasive species data. To zoom to 
your data, click the    symbol next to the name of your layer in the Content pane. From 
the drop-down menu, select “Zoom to.” Your map now will focus on the area that contains 
your invasive species survey data: 

 

Keep your map open and continue on to Guided Practice 4: Add Another Layer. 
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Now that you have your dataset on a map, you may choose to add more layers to your map. 

Additional layers are useful for answering additional questions and making your map look 
more professional. 

We will add a layer showing the county boundaries for North Carolina. This makes it easier to 
see which invasive species are in each county. Were you to plot invasive species data for 
surrounding counties, the county boundaries layer also illustrates an important fact: invasive 
species do not respect borders. You likely will see invasive species spread across county lines. 
Everyone needs to work together to address invasive species issues. 

1) Open your map from Part 3: Create a Map in ArcGIS Online. It will show the points on your 
map and your Content pane will be open on the left hand side. 

2) Above the Content pane, there is an “Add” button. Click this button and from the drop 
down menu, select “Search for Layer.” 
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3) You are taken to a search box. When you first get to this search box, it has “My Content” at 
the top with a drop down arrow. Select “My Content” and from the drop-down menu 
choose “ArcGIS Online.” 

 

4) Now your search bar is set to let you find layers from the ArcGIS Online database. People 
and agencies upload data all the time to share with one another. As I write this, there are 
1,096,940 layers to choose from! And more are added every day. 

 



5) We want to find a layer showing the county boundaries for North Carolina. In the search 
bar type: “North Carolina counties.” 

 

You will receive many options; I have 1,118 layers from which to choose. How do you narrow it 
down? 



Just like facts you find online for reports and research, layers are sources of information and 
some are better and more credible (or trustworthy) than others. Here are a few things to 
consider: 

 Who made it? Anyone with an ArcGIS Online account may upload layers. Each map 
layer tells you who made it. Layers made by tribal, state, and federal agencies generally 
are most accurate. This is not to say layers made by independent parties are not good 
or useful, but be cautious.
 

 When was it made? New data is uploaded daily so older layers may be outdated and 
inaccurate.
 

 Does it look correct? This may seem simple, but using your best judgement can go a 
long way. If you are looking for Washington State counties, for example, and a layer 
featuring Florida pops up, disregard it.

6) We will use the “NCDOT County Boundaries” layer. It was created by a state agency, the 
North Carolina Department of Transportation, and it is recent. To add this layer to your 
map, simply click the + at the bottom right of the layer. 

 



7) Click the left arrow at the top of the search box to return to your Contents pane. 

 

8) Your new layer now shows up in your Contents pane. 

 



9) It now is easier to see where invasive species are distributed throughout Orange County 
and which invasive species may be threatening to spread to nearby counties: 

 



Edit a Layer 

Another neat thing is that now that this map layer is on our map, we may edit it just like we 
edited our dataset. We will change the yellow county boundary lines to black so they are 
easier to see. 

10) Click the arrow to the left of “NCDOT County Boundaries.” A new level entitled, “County 
Boundary” appears. 

 

11) Hover over “County Boundary” and a variety of buttons appear. 

 

12) Select the “Change Style” button:   



13) You are taken back to the editing pane: 

 

Select “Options.” 

14) On the “Change Style” pane that pops up, click the yellow polygon next to “Symbols.” 

 



15) On the pane that pops up, select “Outline.” 

 

16) Now select the color black and hit OK. 

 

17) Click OK on the “Change Style” pane. 



18) Click Done on the “Change Style” pane. 

 



Our map now has nice, distinct black county boundary lines. 

 

Congratulations! You have completed your practice map. You now may go on to make more 
maps using your own invasive species data or other datasets you have available. 
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	1) Open the provided dataset “OrangeCounty_Practice dataset.” 
	1) Open the provided dataset “OrangeCounty_Practice dataset.” 

	2) Save a copy of the dataset. In the top left corner of the Excel sheet go to the following: 
	2) Save a copy of the dataset. In the top left corner of the Excel sheet go to the following: 

	 “File” 
	 “File” 

	 “Save As” 
	 “Save As” 

	 Select a location where you will be able to find it again easily 
	 Select a location where you will be able to find it again easily 

	 Name it “OrangeCounty_Practice_*Your initials*” 
	 Name it “OrangeCounty_Practice_*Your initials*” 


	Ex: If your name is Jane Doe, it should be saved as “OrangeCounty_Practice_JD” 
	Figure
	Figure
	Figure
	3) You may receive a pop-up like this: 
	3) You may receive a pop-up like this: 
	3) You may receive a pop-up like this: 


	 
	Figure
	Figure
	Figure
	Select “Yes.” Keeping your document as a CSV will allow you to add it to your map. Do this any time Excel asks to save as a CSV. 
	Keep your dataset open and continue to Guided Practice 2: Clean Your Dataset. 
	  
	 
	Guided ArcGIS Online Practice 
	Guided ArcGIS Online Practice 
	Lesson 2: Clean Your Dataset 
	Figure

	This is a very basic introduction to cleaning, or editing, datasets. Researchers often share data with one another, but they rarely use one standard data sheet so they need to edit the datasets slightly to match their formats. Editing is usually minor and may include things such as changing column headings (ex: changing “Sp_Name” to “Species Name”) or changing the order of the data. 
	Now you will clean your data. In this case we will get rid of excess rows and columns. EDDMapS allows for much more information on invasive species reports than is required through the “WA Invasives” app. While this data can be useful, it is more information than we need. 
	1) Open the copy of your dataset: 
	1) Open the copy of your dataset: 
	1) Open the copy of your dataset: 


	 
	Figure
	Figure
	Notice in Row 1 it says “Parameters” and the following rows list “County,” “State,” and “Country” information. These were the key words used to select this dataset. 
	 Q1: What state is our dataset from? 
	 Q1: What state is our dataset from? 
	 Q1: What state is our dataset from? 

	 Q2: What county is our dataset from? 
	 Q2: What county is our dataset from? 


	These details were important for finding the data I wanted, but now to upload this dataset into ArcGIS Online, we need to get rid of these extra rows. 
	If you try to upload your dataset like this into ArcGIS Online you will receive an error message like this: 
	 
	Figure
	Figure
	These extra rows do not contain information that ArcGIS Online can use, so it rejects the entire dataset. We will fix this by cleaning our data. 
	2) Starting with Row 1, highlight all the rows down to the row that starts with “objectid” (left-click row Number 1 and drag down to row Number 5).  
	2) Starting with Row 1, highlight all the rows down to the row that starts with “objectid” (left-click row Number 1 and drag down to row Number 5).  
	2) Starting with Row 1, highlight all the rows down to the row that starts with “objectid” (left-click row Number 1 and drag down to row Number 5).  

	3) Delete the highlighted rows (right-click the highlighted rows and click “Delete”). 
	3) Delete the highlighted rows (right-click the highlighted rows and click “Delete”). 


	 
	Figure
	The number of rows you highlight and delete varies depending upon how many search terms you used to find your dataset; each search term adds an additional row. 
	 Q3: How many rows did you delete? 
	 Q3: How many rows did you delete? 
	 Q3: How many rows did you delete? 

	4) If you scroll left to right in your dataset, you will notice many columns with headings, but no data. These are the extra data that users may add to their reports, but we do not need them for our purposes. 
	4) If you scroll left to right in your dataset, you will notice many columns with headings, but no data. These are the extra data that users may add to their reports, but we do not need them for our purposes. 


	We will delete the excess columns to make your data easier to work with in ArcGIS Online (right-click the column letter, the column highlights, and click “Delete”) 
	Figure
	Figure
	Figure
	Figure
	Keep the following columns: 
	 Reporter 
	 Reporter 
	 Reporter 

	 ComName 
	 ComName 

	 SciName 
	 SciName 

	 ObsDate 
	 ObsDate 

	 Location 
	 Location 

	 Latitude 
	 Latitude 

	 Longitude 
	 Longitude 

	 Datum 
	 Datum 

	 Comments 
	 Comments 


	On future maps you may choose to keep additional columns, but these are the most useful data for your map. 
	Tip: You may delete quickly by highlighting multiple columns. Click the letter of the column you want to delete on top. Once that column is highlighted, scroll to the last column you want to delete, hit the “Shift” key, and select the letter of the last column you want to delete. At this point, all of the columns between the two columns you selected should be highlighted and you now can right-click and “Delete.” 
	5) Save your work. 
	5) Save your work. 
	5) Save your work. 


	 
	Keep your dataset open and continue on to Guided Practice 3: Create a Map in ArcGIS Online. 
	  
	 
	Guided ArcGIS Online Practice 
	Guided ArcGIS Online Practice 
	Lesson 3: Create a Map in ArcGIS Online 
	Figure

	You now will use your survey data to create a map. You will use your data to create a map that will tell the viewer: 
	 Which invasives species are in Orange County, NC. 
	 Which invasives species are in Orange County, NC. 
	 Which invasives species are in Orange County, NC. 

	 Where invasive species are located in Orange County, NC. 
	 Where invasive species are located in Orange County, NC. 


	Uploading Data 
	1) Log in to your ArcGIS account: 
	1) Log in to your ArcGIS account: 
	1) Log in to your ArcGIS account: 
	1) Log in to your ArcGIS account: 
	https://www.arcgis.com/home/signin.html
	https://www.arcgis.com/home/signin.html

	 



	 
	Figure
	Figure
	2) From the tabs at the top of the page, select “Map.” 
	2) From the tabs at the top of the page, select “Map.” 
	2) From the tabs at the top of the page, select “Map.” 
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	Figure
	3) You will be taken to a page that looks like this: 
	3) You will be taken to a page that looks like this: 
	3) You will be taken to a page that looks like this: 
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	4) Click the “Save” dropdown menu and select, “Save As.” 
	4) Click the “Save” dropdown menu and select, “Save As.” 
	4) Click the “Save” dropdown menu and select, “Save As.” 
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	Figure
	Figure
	  
	5) Fill out the required fields as follows: 
	5) Fill out the required fields as follows: 
	5) Fill out the required fields as follows: 

	 Title: Practice Invasive Species Map_*Your Initials* 
	 Title: Practice Invasive Species Map_*Your Initials* 

	 Tags: Invasive Species 
	 Tags: Invasive Species 

	 Summary: Practice map 
	 Summary: Practice map 

	 Save in folder: *Select your folder* 
	 Save in folder: *Select your folder* 
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	Figure
	Then select “Save Map.” 
	6) Your map’s name and the information you input will now appear on the far left of the screen under the “Details” tab in the “About” section. 
	6) Your map’s name and the information you input will now appear on the far left of the screen under the “Details” tab in the “About” section. 
	6) Your map’s name and the information you input will now appear on the far left of the screen under the “Details” tab in the “About” section. 
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	Adding a Basemap 
	Now, you will start putting your map together. The first thing to add to your map is a basemap. Basemaps provide the background image for all of the other layers you add to your map. ArcGIS provides a wide array of basemaps; you are even able to upload your own. Which basemap you choose depends upon the message you want your map to give. This is a concept you may delve into more if you choose to learn more about making maps. For simplicity and visibility, we will use the basemap entitled “Topographic.” 
	7) From the tabs at the top left, select “Basemap.” A drop down menu will appear. Select “Topographic.”  
	7) From the tabs at the top left, select “Basemap.” A drop down menu will appear. Select “Topographic.”  
	7) From the tabs at the top left, select “Basemap.” A drop down menu will appear. Select “Topographic.”  
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	Figure
	You will now see a basemap with labels that change depending upon how close you are zoomed in. Which basemap you are using is shown in your “Contents” pane on the far left of the map. 
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	8) Save your work. 
	8) Save your work. 
	8) Save your work. 


	Adding Layers 
	The next step is to add additional layers on top of the basemap. Maps consist of a series of layers. Each layer adds different information to your map. These layers build upon each other to make your map more informative. 
	For example, if you wanted to make a map showing how to bike from your house to different parks in your county you could use the following layers: 
	 Layer with a point showing your house. 
	 Layer with a point showing your house. 
	 Layer with a point showing your house. 
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	Figure
	 Layer showing parks in your county. 
	 Layer showing parks in your county. 
	 Layer showing parks in your county. 
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	 Layer with bicycle paths. 
	 Layer with bicycle paths. 
	 Layer with bicycle paths. 
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	On their own, none of these layers can answer your question, but if you stack them all together, you can see the different paths you could take from your house to different parks in your county. 
	 
	Figure
	Figure
	Now you will add layers to your map. 
	9) On the left-hand side, above your information panel, select the “Add” button and select “Add Layer from File” from the drop-down options. 
	9) On the left-hand side, above your information panel, select the “Add” button and select “Add Layer from File” from the drop-down options. 
	9) On the left-hand side, above your information panel, select the “Add” button and select “Add Layer from File” from the drop-down options. 
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	10) You will receive the following pop-up window. Select “Choose File”. 
	10) You will receive the following pop-up window. Select “Choose File”. 
	10) You will receive the following pop-up window. Select “Choose File”. 
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	11) Navigate to where you saved the dataset you cleaned. Select the file and click “Open.” 
	11) Navigate to where you saved the dataset you cleaned. Select the file and click “Open.” 
	11) Navigate to where you saved the dataset you cleaned. Select the file and click “Open.” 


	Figure
	Figure
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	12) Now you will see the name of your file written into the pop-up window. If this is the file you meant to add, click “Import Layer.” 
	12) Now you will see the name of your file written into the pop-up window. If this is the file you meant to add, click “Import Layer.” 
	12) Now you will see the name of your file written into the pop-up window. If this is the file you meant to add, click “Import Layer.” 
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	13) With this dataset, we receive a warning message: 
	13) With this dataset, we receive a warning message: 
	13) With this dataset, we receive a warning message: 
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	This tells us there is something missing or wrong with our data. This is not uncommon when using data you receive from other sources. People sometimes make small errors when entering data or they might be using a format that is different than yours. Let’s go back to our dataset to see if we can fix the problem. 
	14) If you closed your dataset, open the dataset you cleaned earlier. 
	14) If you closed your dataset, open the dataset you cleaned earlier. 
	14) If you closed your dataset, open the dataset you cleaned earlier. 


	 
	Figure
	At this point, we need to be like detectives and look for clues as to what might be broken or missing. This can seem a little overwhelming–there are more than 1,000 reports here! So, instead of picking through each report, let’s try to narrow down what information is most important. 
	 Think about it: Looking at the headings, what information do you think would be crucial for the computer program to have so it can plot points on a map? 
	 Think about it: Looking at the headings, what information do you think would be crucial for the computer program to have so it can plot points on a map? 
	 Think about it: Looking at the headings, what information do you think would be crucial for the computer program to have so it can plot points on a map? 


	  
	 Answer: Maps help us find the location of places and things, so data that tells us a specific location, like latitude and longitude, are necessary information for the computer program. 
	 Answer: Maps help us find the location of places and things, so data that tells us a specific location, like latitude and longitude, are necessary information for the computer program. 
	 Answer: Maps help us find the location of places and things, so data that tells us a specific location, like latitude and longitude, are necessary information for the computer program. 

	15) Scroll down through your dataset and watch the “Latitude” and “Longitude” columns carefully. You will see some gaps in the data. 
	15) Scroll down through your dataset and watch the “Latitude” and “Longitude” columns carefully. You will see some gaps in the data. 


	 
	Figure
	Figure
	Figure
	Without those points, the computer doesn’t know where to mark the report on the map. All it knows is that the invasive species is somewhere in Orange County, North Carolina, which is 401 square acres large! Instead of risking putting the report in the wrong place, the computer program simply skips reports that are missing latitude and longitude data. 
	If this were our dataset, we would try to fill in those gaps. We could check our notes or see if we had the points on our GPS unit. Since this is someone else’s data, however, that information is not available, so we will let the computer program plot as much of the data as possible. 
	This teaches us a few things: 
	 Always keep detailed data. 
	 Always keep detailed data. 
	 Always keep detailed data. 

	 Working with data often requires troubleshooting. 
	 Working with data often requires troubleshooting. 


	16) Return to your map and click “OK” on the warning message. 
	16) Return to your map and click “OK” on the warning message. 
	16) Return to your map and click “OK” on the warning message. 
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	Changing Styles 
	Your information panel now will look like this: 
	Figure
	Figure
	Figure
	Figure
	 You must tell the map which attribute you want it to show. Attributes are the descriptive data in your dataset, which is anything other than the spatial data (e.g. latitude and longitude). 
	 You must tell the map which attribute you want it to show. Attributes are the descriptive data in your dataset, which is anything other than the spatial data (e.g. latitude and longitude). 
	 You must tell the map which attribute you want it to show. Attributes are the descriptive data in your dataset, which is anything other than the spatial data (e.g. latitude and longitude). 


	Attributes in your dataset include the city where you found the invasive species, who found it, and the species name. Deciding what information you want your map to show will help you choose which attribute to show. 
	We will choose “Common_Name.” 
	 You also must select a drawing style. 
	 You also must select a drawing style. 
	 You also must select a drawing style. 


	If you select “Types” you will get a different color dot for each category in the attribute you chose. Meaning, in our case, we will get a different colored dot for each type of invasive species we found (e.g. Blue for feral swine, red for knotweed, etc.). This is a great way to show the different invasive species present in your area and their spread. 
	If you select “Location” you will get the same color dot for each invasive species, regardless of attribute. This can be useful if you only want to see where invasive species are present, but you do not need to know which species they are. 
	We will choose “Types.” 
	17) Save your work. 
	17) Save your work. 
	17) Save your work. 

	18) Within the “Types” box, click the “Options” button. 
	18) Within the “Types” box, click the “Options” button. 
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	Your information panel will now look like this: 
	This is where we will edit the information that appears in our map legend. A map legend helps the viewer understand the story the map is telling. In our case, it tells the viewer which invasive species is present at each colored dot on the map. 
	Figure
	Figure
	Figure
	Here we can change the symbol shapes, sizes, and colors. We can also edit the species names. 
	There are more advanced options as well, such as changing the transparency and the visible range. We will not be using these functions for our map today, but you may want to try exploring those tools in the future. 
	You will notice a category in our legend with a grey dot labeled “Other.” ArcGIS automatically bundles entries into the “Other” category once it has run out of uniquely colored symbols to assign. For example, our legend came with a color spectrum that only had ten color options, so only ten invasive species were assigned a color. Our remaining 74 invasive species were grouped into the “Other” category. If I were to click “OK” at this point, those 74 invasive species would all be represented as gray dots on 
	To fix this, you can click “Ungroup.” 
	 
	Figure
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	All of the invasive species are added to the legend. 
	 
	Figure
	Figure
	Then, you would need to check each symbol color to ensure that each invasive species has its own unique color, because ArcGIS will repeat colors once it reaches the end of a color spectrum. 
	Alternatively, if you do not want a particular invasive species to show up on your map, you can drag and drop that species into the “Other” category. This could be useful if later you bring in the invasive species data for your county but you decide you are only interested in seeing the same invasive species you found in your survey area. 
	For this exercise, we will return some species to the “Other” category. 
	19) Drag and drop any invasive species with fewer than 14 reports back into the “Other” category. The number of reports is listed in the column titled “Count.” 
	19) Drag and drop any invasive species with fewer than 14 reports back into the “Other” category. The number of reports is listed in the column titled “Count.” 
	19) Drag and drop any invasive species with fewer than 14 reports back into the “Other” category. The number of reports is listed in the column titled “Count.” 

	 Q4: How many different invasive species do you still have showing in your change style panel? 
	 Q4: How many different invasive species do you still have showing in your change style panel? 


	20) Your Change Style panel should now look like this: 
	20) Your Change Style panel should now look like this: 
	20) Your Change Style panel should now look like this: 
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	At this point, we can change the shape, size, and color of our symbols. For our map, we will do the following: 
	21) Select the   button at the top right of your information panel. 
	21) Select the   button at the top right of your information panel. 
	21) Select the   button at the top right of your information panel. 


	22) On the pop-up window, select the top right color spectrum. Then click, OK. 
	22) On the pop-up window, select the top right color spectrum. Then click, OK. 
	22) On the pop-up window, select the top right color spectrum. Then click, OK. 
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	23) Save your work. 
	23) Save your work. 
	23) Save your work. 

	24) Click the name “white clover.” A blinking cursor appears. Capitalize the word “white.” Repeat this, capitalizing the first word of each invasive species label. 
	24) Click the name “white clover.” A blinking cursor appears. Capitalize the word “white.” Repeat this, capitalizing the first word of each invasive species label. 
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	25) Save your work. 
	25) Save your work. 
	25) Save your work. 


	26) Scroll down to the “Other” category. Make sure the box next to “Other” does not contain a checkmark, otherwise all of the invasive species we set aside will show as grey dots with no labels. 
	26) Scroll down to the “Other” category. Make sure the box next to “Other” does not contain a checkmark, otherwise all of the invasive species we set aside will show as grey dots with no labels. 
	26) Scroll down to the “Other” category. Make sure the box next to “Other” does not contain a checkmark, otherwise all of the invasive species we set aside will show as grey dots with no labels. 
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	At this point, your pane should look like this: 
	We could continue customizing our legend, changing individual shapes and colors. However, we only need our map to show viewers the following: 
	Figure
	Figure
	Figure
	 Which invasives species are in Orange County. 
	 Which invasives species are in Orange County. 
	 Which invasives species are in Orange County. 

	 Where invasive species are located in the county. 
	 Where invasive species are located in the county. 


	which our map currently does, so we will keep our current display. 
	 
	Select OK. 
	 
	27) Save your work. 
	27) Save your work. 
	27) Save your work. 


	28) You are taken back to this pane: 
	28) You are taken back to this pane: 
	28) You are taken back to this pane: 


	 
	Figure
	Figure
	Figure
	Select Done. 
	29) Your content pane now should show your new layer above the Topographic base layer you added earlier: 
	29) Your content pane now should show your new layer above the Topographic base layer you added earlier: 
	29) Your content pane now should show your new layer above the Topographic base layer you added earlier: 
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	Figure
	If you ever need to edit your legend again, select the “Change Style” button:  
	Figure
	Figure
	If you want to see your legend while in the “Content” panel, select the “Show Legend”          button:  
	Figure
	Figure
	30) At this point, you will have a basic map displaying your invasive species data. To zoom to your data, click the    symbol next to the name of your layer in the Content pane. From the drop-down menu, select “Zoom to.” Your map now will focus on the area that contains your invasive species survey data: 
	30) At this point, you will have a basic map displaying your invasive species data. To zoom to your data, click the    symbol next to the name of your layer in the Content pane. From the drop-down menu, select “Zoom to.” Your map now will focus on the area that contains your invasive species survey data: 
	30) At this point, you will have a basic map displaying your invasive species data. To zoom to your data, click the    symbol next to the name of your layer in the Content pane. From the drop-down menu, select “Zoom to.” Your map now will focus on the area that contains your invasive species survey data: 


	 
	Figure
	Figure
	Keep your map open and continue on to Guided Practice 4: Add Another Layer. 
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	Lesson 4: Add Another Layer 
	Figure

	Now that you have your dataset on a map, you may choose to add more layers to your map. 
	Additional layers are useful for answering additional questions and making your map look more professional. 
	We will add a layer showing the county boundaries for North Carolina. This makes it easier to see which invasive species are in each county. Were you to plot invasive species data for surrounding counties, the county boundaries layer also illustrates an important fact: invasive species do not respect borders. You likely will see invasive species spread across county lines. Everyone needs to work together to address invasive species issues. 
	1) Open your map from Part 3: Create a Map in ArcGIS Online. It will show the points on your map and your Content pane will be open on the left hand side. 
	1) Open your map from Part 3: Create a Map in ArcGIS Online. It will show the points on your map and your Content pane will be open on the left hand side. 
	1) Open your map from Part 3: Create a Map in ArcGIS Online. It will show the points on your map and your Content pane will be open on the left hand side. 

	2) Above the Content pane, there is an “Add” button. Click this button and from the drop down menu, select “Search for Layer.” 
	2) Above the Content pane, there is an “Add” button. Click this button and from the drop down menu, select “Search for Layer.” 
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	Figure
	Figure
	Figure
	3) You are taken to a search box. When you first get to this search box, it has “My Content” at the top with a drop down arrow. Select “My Content” and from the drop-down menu choose “ArcGIS Online.” 
	3) You are taken to a search box. When you first get to this search box, it has “My Content” at the top with a drop down arrow. Select “My Content” and from the drop-down menu choose “ArcGIS Online.” 
	3) You are taken to a search box. When you first get to this search box, it has “My Content” at the top with a drop down arrow. Select “My Content” and from the drop-down menu choose “ArcGIS Online.” 
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	4) Now your search bar is set to let you find layers from the ArcGIS Online database. People and agencies upload data all the time to share with one another. As I write this, there are 1,096,940 layers to choose from! And more are added every day. 
	4) Now your search bar is set to let you find layers from the ArcGIS Online database. People and agencies upload data all the time to share with one another. As I write this, there are 1,096,940 layers to choose from! And more are added every day. 
	4) Now your search bar is set to let you find layers from the ArcGIS Online database. People and agencies upload data all the time to share with one another. As I write this, there are 1,096,940 layers to choose from! And more are added every day. 
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	5) We want to find a layer showing the county boundaries for North Carolina. In the search bar type: “North Carolina counties.” 
	5) We want to find a layer showing the county boundaries for North Carolina. In the search bar type: “North Carolina counties.” 
	5) We want to find a layer showing the county boundaries for North Carolina. In the search bar type: “North Carolina counties.” 
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	You will receive many options; I have 1,118 layers from which to choose. How do you narrow it down? 
	Just like facts you find online for reports and research, layers are sources of information and some are better and more credible (or trustworthy) than others. Here are a few things to consider: 
	 Who made it? Anyone with an ArcGIS Online account may upload layers. Each map layer tells you who made it. Layers made by tribal, state, and federal agencies generally are most accurate. This is not to say layers made by independent parties are not good or useful, but be cautious.
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	 When was it made? New data is uploaded daily so older layers may be outdated and inaccurate.
	 When was it made? New data is uploaded daily so older layers may be outdated and inaccurate.
	 When was it made? New data is uploaded daily so older layers may be outdated and inaccurate.


	 
	 Does it look correct? This may seem simple, but using your best judgement can go a long way. If you are looking for Washington State counties, for example, and a layer featuring Florida pops up, disregard it.
	 Does it look correct? This may seem simple, but using your best judgement can go a long way. If you are looking for Washington State counties, for example, and a layer featuring Florida pops up, disregard it.
	 Does it look correct? This may seem simple, but using your best judgement can go a long way. If you are looking for Washington State counties, for example, and a layer featuring Florida pops up, disregard it.

	6) We will use the “NCDOT County Boundaries” layer. It was created by a state agency, the North Carolina Department of Transportation, and it is recent. To add this layer to your map, simply click the + at the bottom right of the layer. 
	6) We will use the “NCDOT County Boundaries” layer. It was created by a state agency, the North Carolina Department of Transportation, and it is recent. To add this layer to your map, simply click the + at the bottom right of the layer. 
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	7) Click the left arrow at the top of the search box to return to your Contents pane. 
	7) Click the left arrow at the top of the search box to return to your Contents pane. 
	7) Click the left arrow at the top of the search box to return to your Contents pane. 
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	8) Your new layer now shows up in your Contents pane. 
	8) Your new layer now shows up in your Contents pane. 
	8) Your new layer now shows up in your Contents pane. 
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	9) It now is easier to see where invasive species are distributed throughout Orange County and which invasive species may be threatening to spread to nearby counties: 
	9) It now is easier to see where invasive species are distributed throughout Orange County and which invasive species may be threatening to spread to nearby counties: 
	9) It now is easier to see where invasive species are distributed throughout Orange County and which invasive species may be threatening to spread to nearby counties: 
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	Edit a Layer 
	Another neat thing is that now that this map layer is on our map, we may edit it just like we edited our dataset. We will change the yellow county boundary lines to black so they are easier to see. 
	10) Click the arrow to the left of “NCDOT County Boundaries.” A new level entitled, “County Boundary” appears. 
	10) Click the arrow to the left of “NCDOT County Boundaries.” A new level entitled, “County Boundary” appears. 
	10) Click the arrow to the left of “NCDOT County Boundaries.” A new level entitled, “County Boundary” appears. 
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	11) Hover over “County Boundary” and a variety of buttons appear. 
	11) Hover over “County Boundary” and a variety of buttons appear. 
	11) Hover over “County Boundary” and a variety of buttons appear. 
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	12) Select the “Change Style” button:   
	12) Select the “Change Style” button:   
	12) Select the “Change Style” button:   


	13) You are taken back to the editing pane: 
	13) You are taken back to the editing pane: 
	13) You are taken back to the editing pane: 
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	Select “Options.” 
	14) On the “Change Style” pane that pops up, click the yellow polygon next to “Symbols.” 
	14) On the “Change Style” pane that pops up, click the yellow polygon next to “Symbols.” 
	14) On the “Change Style” pane that pops up, click the yellow polygon next to “Symbols.” 
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	15) On the pane that pops up, select “Outline.” 
	15) On the pane that pops up, select “Outline.” 
	15) On the pane that pops up, select “Outline.” 
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	16) Now select the color black and hit OK. 
	16) Now select the color black and hit OK. 
	16) Now select the color black and hit OK. 


	 
	Figure
	Figure
	Figure
	Figure
	Figure
	17) Click OK on the “Change Style” pane. 
	17) Click OK on the “Change Style” pane. 
	17) Click OK on the “Change Style” pane. 


	18) Click Done on the “Change Style” pane. 
	18) Click Done on the “Change Style” pane. 
	18) Click Done on the “Change Style” pane. 
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	Our map now has nice, distinct black county boundary lines. 
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	Congratulations! You have completed your practice map. You now may go on to make more maps using your own invasive species data or other datasets you have available. 
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