GISlab: Water Quality and Watershed                                                                    Get to Know ArcExplorer by Tania Siemens, http://csip.cornell.edu

THIS IS A CLASS COPY.  PLEASE DO NOT WRITE ON THIS PACKET.
Activity 2: (Arc)Explore your Watershed
Use the computer program ArcExplorer to get to know a watershed.
Objectives.

a. Familiarize yourself with the computer program ArcExplorer
b. Learn how to characterize a watershed
c. Understand that maps = data.
Materials Needed:

a. Computer containing the map data and the ArcExplorer software
b. Pencil
c. Lab packet and answer sheet.
[image: image1.wmf]Instructions. Read and work through each step in the procedure.  Answer the questions, denoted by a:  
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Step 1.  Start the program ArcExplorer.

a. Open ArcExplorer by double clicking on the icon.

b. When the “Welcome to ArcExplorer” box appears, click “ok”.
c. Now select file, open project, and double click on the project named “watersheds.aep”. (You may have to navigate to the folder containing the project by going to C:\GIS\WaterQuality)
d. When the project opens you will see a map of New York State.  
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Step 2: Learn some ArcExplorer basics:
1. The place where the map appears is called the map view. 

2. On the left side of the screen is the map list.  This is a list of the maps that are drawn in the view. 

3. A map is drawn in the view (turned on) if there is a check mark next to its name. Select a map to be drawn in the view by clicking on the white box. 

4. A map is active if it’s name in the map list looks “raised” from the screen.

5. The maps in the view are layered, just like blankets on a bed.  The order of the maps in the map list are the same order that they are layered, one on top of another other) in the view.   Maps that are on top will cover the maps below so you cant see them.  

6. You can change the order of the maps by clicking and dragging the names of the maps up and down in the list. 
7. Now try it: Turn maps on and off, and change their order in the view.
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Step 3: Getting data from the maps.  
Maps are more than pretty colors. Did you know that the computer is storing information (data) about each map (watershed, city, etc.)?   Sometimes you cannot see this information just by looking at the map.  

Here is how to find the hidden data behind the maps!
1) Make sure the map is active

2) Click on the identify tool

3) Click on the watershed you are interested in

4) A box will appear with data

5) Look at the data and record it.  In this example the data is the name and the area (in m2) of the watershed
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Now that you have learned the basics, let’s practice getting data from the maps.

Step 3: Use ArcExplorer to learn about your watershed.
Do you remember what a watershed is?  A watershed is the area of land that drains to a particular place (like a river or lake).  Everyone lives in a watershed.  Do you know what watershed you live in?

Every watershed has different characteristics.  Some watersheds have more cities and others have more forests.  Some watersheds have very clean water, and some have very polluted water.  Do you think a watershed with more cities may also have more polluted water?

Lets look at the maps in ArcExplorer to learn about your watershed.  If you do not live in New York, then pick a watershed you are curious about (Are you interested in a watershed with many cities, or maybe a watershed in the Adirondack Park?).

You can look at the characteristics of a watershed by using the “Identify” tool.  It is very important to make sure the map you want to identify is the only “active” map.  In this case, make sure “NY_watersheds” is active.
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Step 3.1   Find the name and area of your watershed

a. Turn off all maps except NY_Watershed.

b. Make the watershed map “active”. 

c. Now click on the "Identify” tool. 
[image: image27.png]i

Ele Edt View Theme Took Hep

£l&

QR -

0N |-




d. With the “Identify” tool selected, click on the watershed where you live and a dialog box will appear with data about that map.  In the watershed map, there is data about the name and the area (in meters squared) of the watershed.  
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 (1) What is the name of the watershed you chose?  

[image: image2.wmf] (2) What is the area (look at SUM_AREA) of the watershed?
Remember:

Record your data and answer all the questions on the student answer sheet handout.
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QUICK TIP 1 :  Did you remember to ACIVATE YOUR MAP???

Step 3.2    Find out about the cities in your watershed 

and learn the zoom-in tool
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Turn off all the maps except cities and ny_watersheds

b. Click on the zoom tool:  

c. Zoom into the watershed you are interested in. 

d. Count the number of cities in your watershed (every red dot is a city).

[image: image3.wmf] (3) How many cities are in your watershed?
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Did you zoom in too far?   

QUICK TIP 2:  You can get back to the whole map of New York by clicking on the “zoom to full extent” tool:  

Step 3.3    Estimate the percent land-cover in your watershed

What is land-cover?  Land-cover is whatever is covering the land. This could be water, vegetation, or buildings.  

One way to observe what covers the land is by going to the highest story of a tall building and looking around at the ground. What do you see? From the top of a building you would probably see a lot of pavement. We call pavement and buildings “urban land cover” because urban area is covering the land. If you were in an airplane flying over land that is not city, you may see forest, water, or agriculture covering the land. 

In ArcExplorer, you can look at three kinds of land cover in NY State. You can look at maps of Urban cover, Agriculture cover, and Forested cover.  

Look at this map of the Chenango watershed in New York. The Chenango watershed is the one with the white background. The shaded area is forested land cover and the thick lines are rivers. 

[image: image4.wmf] (4) On your answer sheet, Circle how much of the watershed you would say is covered by forest. (0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%)
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Now determine the percent land-cover of your watershed.
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Turn off all maps except NY_watershed, Agriculture_land, Forested_land, and Urban_land.
b. Zoom into your watershed.
c. Visually estimate what percentage of your watershed is covered by each of these land cover types. 
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[image: image5.wmf] (5) How much of your watershed is Forests?

(0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%)  

[image: image6.wmf] (6) How much of your watershed is Agriculture?



(0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%)  

[image: image7.wmf] (7) How much of your watershed is Urban?



(0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%)  

[image: image8.wmf] (8) Do you think that the kind of land cover will affect the waters quality in your watershed? 

[image: image9.wmf]  (9) Based on the dominant land cover in your watershed, how clean or how polluted would you predict the water in your watershed is? 
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Step 3.4   What is the geology of your watershed?
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Each watershed may have different kinds of rocks.  These differences in Geology may affect the quality of the water in the watershed. 

You can use the Identify tool to find out the geology (the kind of rock) of your watershed. 

a. Turn off all maps except watersheds.

b. Make the Geology map “active” by clicking on the name “geology”. 
c. Click on the “Identify” tool.

d. Click on your watershed

e. Because the geology map is the “active map”, the identify tool will return data about the geology of the watershed even though the geology map is not turned on!  Pretty neat, huh!  


f. The data box will show you information about the major category of rock, the mineral type, and the era that the rocks come from. 

[image: image10.wmf] (10) What types of minerals are in your watershed?

Step3.5    Is the water in your watershed polluted?
You have just learned a great deal about your watershed.  You know how many cities are in your watershed, what percent of your watershed is covers with agriculture land, and the kinds of minerals found in the rocks in your watershed.  Based on all of these characteristics, do you think your watershed has very clean or very dirty water?

[image: image11.wmf] (11) How clean or dirty do you think the water in your watershed is?  Why?

We can test your prediction in Arc Explorer because we have maps with data about water quality.  One of the maps is called “percent_polluted_watersheds”.  This map tells us what percentage of all the water bodies in a watershed (lakes, rivers, and streams) are polluted.  Lets look at what percent of the water bodies in your watershed are polluted.

a. Turn off all the maps except “percent_polluted_watersheds”.  

b. Zoom into your watershed.

c. Read from the legend what percent of your watershed is polluted.

[image: image12.wmf] (12) What percent of the water bodies in your watershed are polluted?

(less than 5%, 5-10%, 10-25%, or greater than 25%)

Step3.6    What are the kinds of pollution in your watershed?

Now that you know how much pollution there is in your watershed, let’s determine what kinds of pollution are present.

There are many different kinds of water pollution.  Sometimes water is not good to drink or swim in because there are too many nutrients (like fertilizer from lawns and agriculture).  Other times water is polluted by a toxic spill from a factory (PCBs). One major kind of water pollution in New York State is Acid Rain. 

In ArcExplorer there is a map called “Kind_Of_Pollution”.  This map tells us the occurrences of different types of pollutants in a watershed. The data in this map were compiled from the United States Government Environmental Protection Agency Website.  You can go to this website on the internet if you are interested in learning more. http://oaspub.epa.gov/waters/state_rept.control?p_state=NY

[image: image13.wmf] (13) What kind(s) of water quality problems would you predict are in your watershed?  Circle the ones that you think are present:  
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Now lets test your prediction by using the “kind_of_pollution” map.


a. Turn on “kind of pollution” map

b. Make the “kind of pollution” map active

c. Zoom into your watershed

d. click on the idendtify tool

e. click on your watershed.

f. A data box should appear with the occurrences of the different types of pollution in your watershed:  


[image: image14.wmf] (14) What kind of pollution exceeded its TMDL in your watershed?  How many times did  each of them exceed their TMDL?

[image: image15.wmf]  (15) What do you think is the cause of the pollution in your watershed?

Step 3.7    Review the ArcExplorer tools you learned:

	Tool
	Icon

	Function

	Identify tool
	[image: image16.png]



	Discover the data that goes along with a particular feature on the map.

	Zoom in tool
	[image: image17.bmp]
	Zoom in closer to a particular feature

	Zoom to full extent


	[image: image18.bmp]
	Return to the whole map if New York State

	Visually estimate cover
	Just use your eyes!
	Your visual estimation is a good source of data about the land cover for a watershed.  You can use this data for your investigations

	Eraser tool
	[image: image19.bmp]
	If you accidentally highlight something, this tool will “un-highlight” it for you.

	Reading the legend
	Just use your eyes!
	Reading the legend is an easy way to get data about the map without using the identify tool.


Step3.8:     Congratulations! 

You are now a GIS expert and ready to use this program to conduct your own investigations!  

Close ArcExplorer by selecting File, then Exit.  Do not save changes to your project.

This material was developed through the Cornell Science Inquiry Partnership program (http://csip.cornell.edu), with support from the National Science Foundation’s Graduate Teaching Fellows in K-12 Education (GK-12) program (DUE # 0231913 and # 9979516) and Cornell University. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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This map is “active” (it looks raised up from the screen, and it is named in the lower right corner of the screen).  You have to activate a map before you can get data about it.  





Map View


Maps are displayed here.





ArcExplorer only retrieves data about ACTIVE map layers. 





A map layer is active if it looks

















From the screen





Click on the name 


(not the box) 


to make a map active








5. Now record the data on your Answer Sheet. 





Data Box showing the kinds of pollution in the Chenango watershed.








Is there a part of your map highlighted yellow and you can’t get rid of it?





QUICK TIP 3:  Use the “eraser” tool.














Make the map that is 


highlighted in yellow  active





Click the  “eraser tool” 












































Information box 3:  How much pollution is too much pollution?





Almost all rivers, lakes, and streams have pollution entering them.  Sometimes this can be a very small amount that will probably not be harmful to humans or wildlife. Other times, there is so much pollution entering the water that nothing can live there.  At what level of pollution do we declare a water body “polluted”?





The Environmental Protection Agency defines a water body as “polluted” when the level of pollution is enough to harm humans and wildlife.   We call this harmful level the “total maximum daily load”, or TMDL.  When the amount of pollution has exceeded the total maximum daily load, it is unsafe to fish, swim, or drink from that water. There is a different TMDL depending on what the water is being used for (drinking, swimming, wildlife habitat) and what kind of pollution is entering the water (nutrients, acid rain, toxic chemicals etc.).


.  


You can find out more about TMDLs at this website published by the Environmental Protection Agency.   � HYPERLINK "http://www.epa.gov/owow/tmdl/" ��http://www.epa.gov/owow/tmdl/�





The data inside the map called “kinds_of_pollution” tell us how many water bodies in each watershed have exceeded its total maximum daily loads.  














Map List





4. The data appear in this box:





In this example, you can see that the Chenango watershed has 6 water bodies (lakes, rivers, or streams) that have exceeded the Total Maximum Daily Load (TMDL) of Nutrient pollution.  





You can ignore the Field called Feature ID.  This is a number the computer gives to each watershed and it has nothing to do with the pollution. 
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Is my watershed mainly forest, agriculture, or urban land?  I wonder how the land cover affects water quality in my watershed...





You can see that the watershed map is active.  The map is 





What is the name of the watershed I live in?





Data about the geology of the Chenango Watershed.





Notice that the watershed map is turned on, and the geology map is selected, but not on.
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The Chenango watershed has white background
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