Hydrology Tools
Defining Runnoff Characteristics

ArcGIS contains a suite of hydrology tools. This exercise will guide you through their use. We will be using the DEM from Lab 3 to define drainage basins and channels. 
Hydrology tools are fund in ArcToolbox under Spatial Analyst Tools. The tools must be used in order and each tool will produce a new data set. Please make a new workspace (folder) for this work. 
1. We will first use the Flow Direction tool;
2. Now use the Sink tool – this will map depressions that are not channel related. Examine the results. Sinks can be repaired using the Fill tool. This creates a depressionless DEM;

3. Use the Fill tool if necessary (original DEM is used as input);

4. If The Fill tool is used, create a new Flow Direction output from the depressionless DEM.

5. Now use the Flow Accumulation tool using the new output from Flow Direction as input. The results should have values from 0 to ~535012. Zero indicates ridge lines and larger numbers indicate areas of accumulated flow (channels).
To futher process, we need to set the flow accumulation raster data set to no data and 1. A threshold, obtained by observation, must be chosen to do this. The data can then be processed in Map Algebra (also located in Spatial Analyst Tools) using the following conditional statement.
con(FlowAcc2 < 1900, setnull(FlowAcc2), 1)
where FlowAcc2 is the flow accumulation input grid – this name will likely be different in your work. – use the name you have chosen for the flow accumulation raster.
This is essentially an if-then-else statement that can be thought of conceptually, in terms of VBA, as:

If FlowAcc2 < 1900 then

FlowAcc2 = Nodata else

Flow Acc2 = 1

End if

This gives us one class of channels.
Multiple classes can be derived by using the Stream Order tool. Prior to using, recode the flow accumulation file so the all values less than your threshold go to nodata and all values greater remain the same. For example:
con(FlowAcc2 < 1900, setnull(FlowAcc2), FlowAcc2)

Your new output raster has several channel classes.

Now create a vector file using the single value recoded raster you created using Map Algebra. You do this using the Stream to Feature tool. This creates a polyline shapefile.
Now overlay the vector channels on the Brovey_521.img used in Lab 3. How does it fit? Now overlay the channels on the hillshade you created in Lab 3 (if you deleted it, create a new one). How does it fit?  Now try the profile tool on some channel segments (select the segments first and use the third button from the left). How do the results compare with those you derived using manual channel digitizing? Are nick points present?
Do the following:

Write a short report your findings and how these tools might be applied to other hydrologic problems. This is due in one week.
