Part 1: Using Google Earth To Calculate Stream Gradient
As you know, water flows downhill, so it should not surprise you that the surface of a river is not level. In a moment you will be assigned at least one river system to explore using Google Earth. Part of your exploration will include measuring the slope (gradient) of a river in several places. The gradient of the river is calculated using the formula below. 

Gradient = (Upstream Elevation – Downstream Elevation) ÷ (Horizontal Distance)

Note that this is the same formula used in algebra to find the slope of a line, where you may have heard the expression “rise over run.” The elevation difference is the same thing as “rise” and the horizontal distance is the same as “run.”

River gradients are typically measured in the number of meters the river drops over one kilometer and are expressed as meters per kilometer (m/km). So if you know the elevation of the stream at two points and the horizontal distance between those points, you can calculate the river gradient.

For example, suppose a river at one location has an elevation of 1054 m, but 2km downstream it has an elevation of 1030 m. You can use that information to calculate the gradient:

Gradient = (1054 m – 1030 m) ÷ (2.0 km)
Gradient = 24 m ÷ 2.0 km
Gradient = 12 m/km

Guided Practice 
Now it is your turn to practice calculating a river’s gradient. Suppose a 2-kilometer section of a river has an elevation of 500 meters upstream and 482 meters on the downstream end. What is the gradient of this river? 
_______________   -   ______________     =    _____________________
(Upstream Elevation)	 (Downstream Elevation) 	(Drop in Elevation)


_______________   ÷   ______________     =    _____________________
(Drop in Elevation)	(Horizontal Distance)	(River’s Gradient)

Helpful Hint
One way to simplify your calculations is to measure the river’s elevations over a 1-kilometer section. By selecting a length of 1 kilometer, the drop in elevation is the gradient of the river and you do not have to divide.



Using Google Earth to Measure Stream Gradient. 
Before you look at your assigned river, practice calculating a river gradient using data from Google Earth. If your instructor has uploaded the location files for this activity, double-click on Niagara Falls (labeled “A” on Figure 2) or type in the following latitude and longitude:

Latitude = 43° 4'48.00"N                  Longitude = 7 79° 4'25.20"W

You should see an aerial view of Niagara Falls. The falls are the bright white spot to the left of the marker. You might have to zoom in a bit to get the same view as in Figure 2. 
· At the top of the screen is an icon that looks like a ruler (circle B). This is a ruler tool and is used to measure horizontal distances. A window will open up (labeled “C”). Select kilometers from the pull-down menu. 
· Note that the cursor has changed to a crosshair. Move the cursor to a place south of the falls and click once. Drag the cursor along the river until the line (labeled “D”) is 1.00 kilometers long. Click again to set the line.
Figure 2 – Screenshot of Google Earth showing Niagara Falls and a 1-km gradient line.
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The elevation at the tip of the cursor is always shown at the bottom of the screen (labeled “E” on Figure 2.) Move the cursor to the upstream end of the line. (The cursor should change shape when you are pointing to the end of the line.) Record the elevation in meters. Move your cursor to the downstream end of the line and record that elevation. 
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Upstream Elevation = _____________ m 	Downstream Elevation = ____________ m

Horizontal Distance = _________________ km     River Gradient = _______________ m/km
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