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Downloading and Projecting USGS Digital Elevation Models

DEMs  Downloading and projecting and using Digital Elevation Models (DEM)
Introduction
In this exercise, you will work with Digital Elevation Models (DEM). You will download a DEM in geographic coordinates (latitude and
longitude) and then project this DEM (in grid format in ArcGIS) from one geographic coordinates to a State Plane coordinates system or to
another common coordinate system, a Universal Transverse Mercator (UTM) projection. State Plane coordinate systems are unique to each
state (with some states having more than one). UTM is a set of projections, based on longitude. Massachusetts is covered by zone 18 and 19.
Zone numbering starts at longitude 180, the International Data Line, and increase going to the east. Each zone is 6 degrees longitude wide.
You will use common surface functions, such as creating contours and hillshading, and then work with hydrological functions on the DEM.
Projections  Every spatial dataset is projected in some manner, to transfer the geographic coordinates of latitude and longitude on the
threedimensional earth to X and Y coordinates on a flat piece of paper. When using a dataset, we need to know what projection it is in, so
that it can be properly aligned with other datasets. All the data in a GIS data view must be in the same projection in order to line up properly
with all the other datasets. In ArcGIS these tasks are often done in the background, so the user does not have to worry about them. ArcGIS
will use the projection of the first dataset loaded to set the projection of the view. It will then reproject each dataset on the fly to match that
projection, so long as the datasets have a projection defined. If not, it will guess at what projection the data is in.
Defining a Projection  When a dataset is first acquired, it may or may not have a projection defined. If not, the user must define the
projection of the dataset. This can be done most easily with the "Define Projection Wizard" tools in the ArcToolbox. Defining a projection
for a dataset does not change the dataset, it simply attaches projection information to the data. To check if a dataset has a projection defined,
look at it's metadata using ArcCatalog, or load it into a data view in ArcMap, and look at the Data Source information in the Layer
Properties Dialog to find projection information.
Changing a Projection  To project a dataset from its present projection into another projection, the location of each point (vertex, gridcell,
etc.) in the dataset must be recalculated. This is accomplished with the "Project Wizard" in the ArcToolbox.
Some terminology  You will be working with DEMs in raster format. ESRI software, including ArcGIS, refer to raster data as grids. Raster
data is cell based. A DEM is a matrix of cells covering an entire area. All cells have either a valid elevation or NODATA symbol.
Spatial Analyst Extension  You should enable the Spatial Analyst Extension (under the Tools menu, click on Extensions, then check the
Spatial Analyst checkbox and close) and add the Spatial Analyst Toolbar (under the Tools menu, click on Customize, click on the Toolbars
tab, check the Spatial Analyst checkbox, and close).
Data
For this workshop, you will download the necessary data from the web, as explained in detail in the instructions.
Software
All of this exercise can be done in the ArcMap, including ArcToolbox, and ArcCatalog modules of the ArcGIS Desktop.
Each application can be found in the Start menu, under: Start >> All Programs >> ArcGIS, except ArcToolbox, which is accessible from
ArcMap.
Downloading a Dataset
(In this part of the exercise, you should be using Mozilla Firefox as your browser. You will not be able to download data in Internet
Explorer.)
For this exercise we will use elevation data from the National Elevation Dataset (NED). The NED is a collection of elevation data which
covers the entire United States. It has been processed to correct discrepancies, fill holes, match the edges of source datasets, and fill slivers
of missing data. More information on the NED can be found at http://ned.usgs.gov//About.asp.
In the past, elevation data was most often available as Digital Elevation Models (DEMs), split by USGS topo quad sheet. In order to see the
elevation of a large area, one had to download numerous DEMs and perform combining procedures to stitch them together into a single
DEM.
Today, that task has been eliminated since the NED is now available through "The National Map Seamless Data Distribution System" from
the USGS. The website for this seamless national map is: http://seamless.usgs.gov/. The National Map website makes available a number of
datasets, as listed below. The seamless data distribution system allows users to select an area of the country or the world, and to download
seamless data for that entire area as one dataset. The system allows for data delivery via free web downloads (with size restrictions), or via
CDROM media (for a fee).
The National Map Seamless Data Distribution System data sets (as of 9/22/03)
National Elevation Dataset (NED)
National Land Cover Dataset (NLCD) 1992
Shuttle Radar Topography Mission (SRTM)
MODIS NDVI Direct Broadcast (7day satellite image composites)
http://web.mit.edu/gis/www/dem_iap2006/
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Some areas of the United States are available at 10 meters by 10 meters (100sq meters) while the rest of the country is available at 30 meters
by 30 meters. The rest of the world is available at 90 meters by 90 meters. In all cases a single elevation represents the entire area.
Now, let's download a dataset.
Go to The National Map website (http://seamless.usgs.gov/), and click on the link to: "View and Order Data Sets  United States
Viewer".
An ArcIMS internet mapping site will open up (see image below), with a view of the United States, and the available NED shown. You can
use the tools on the left to move around the map, zoom in and out, and select features like within ArcMap. On the right are two lists of data
layers. The top one is download layers. The layers selected in this list will be downloaded when you select an area with one of the download
tools. The bottom list is the visible layers list, and layers selected from this list will be visible in the viewer. In order to view changes in your
selections, you must click the "Refresh Map" button at the bottom of the list (scroll down).

Use the tools to zoomin and find an area that you are interested in, such as your home, where you like to vacation, or some place you have
always wanted to visit. Try to choose an area that has some elevation differences... a flat floodplain won't be a very interesting elevation
dataset. Also, if you can, pick an area with features that you will be able to recognize, so that you can see the effects of projection more
clearly. The area should be somewhere around 10 to 25 miles on each side, since we don't want too big a dataset for this exercise. Note
which state(s) you are getting data from.
Once you have found an area you like, make sure that the NED and NLCD are selected in the Download Layers list.
Use the "Select By Rectangle" Download tool

to select the area for which you want to download data.

When you release the button, a new window will appear, and after a moment of processing, you will get a SDDS Request Summary Page
containing links to download your selected data. By default, your data should be in ArcGrid format. If you wanted to change the format of
your data, the format of the metadata, the datasets selected, or other options, you can use the Modify Data Request Button. You should do
this to add the 1/3 and 1/9 Arc Second (10 Meters, or 3.3 Meters) data are available. The default data is 1 Arc Second, or 30 meter, cells. A
30 meter cell is 30 x 30 meters, or 900 square meters. Therefore, a single elevation represents almost 1000 square meters. Choose the best
data available  not all that you checked will be available. Once you have made a change, go to the bottom of the Modify page and save
these settings (Save Changes & Return to Summary button)!
Click on the "Download" link next to the NED dataset. When the data is extracted, select "Save" and save the Zip file it to a new directory
in your athena locker (H: drive) directory for the workshop (H:/dem_iap, for example)
Find the file you downloaded using "My Computer" or "Windows Explorer", and rightclick it to open the context menu. Select 7Zip >>
Extract Files, and extract the files to your workshop folder. (it may automatically create a directory with the file name, which is fine).
Before closing the window with the SDDS Request Summary Page, download and extract the NLCD data set in the same way.
Examine the Data
Open ArcCatalog and navigate to your newly downloaded NED dataset. You will see a grid (the actual data) and a shapefile called
METADATA. This file contains polygons depicting the original DEMs from which your dataset was assembled.
http://web.mit.edu/gis/www/dem_iap2006/
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Select the grid dataset and click the Metadata tab to view the metadata for the NED grid. Find the section on projections and coordinate
systems. What projection is it in?
Close ArcCatalog and open ArcMap with a new, empty map.
Before loading any data, view the Data Frame Properties (under the View menu). Go to the Coordinate System tab. Under Current
coordinate system, It should say "No Projection", indicating that no projection is defined for the data view. Close the Data Frame Properties
Dialog.
Now, open the Add Data dialog and add in the NED dataset you downloaded.

The dataset should appear on the Layers list.
Go to the new dataset's Layer Properties dialog (Rightclick it's name and select Properties from the context menu).
Go to the Source tab and scroll down the top box titled "Data Source" to see the Coordinate System information.
The Coordinate system should show up as "GCS_North_American_1983", as shown below:

Since there is no further projection information, this indicates that the data is in the simplest type of Latitude/Longitude projection, the
"Geographic Coordinate System" (GCS). The Datum used is the North American, 1983 datum (NAD83), which is pretty standard today,
although some datasets are still in the older 1927 datum (NAD27).
Close the Layer Properties Dialog and go to the Data Frame Properties dialog again. Look at the Coordinate System information again, and
note that the Data Frame view has been set to GCS_North_American_1983, to match the data. Close the Data Frame Properties dialog.
Don't forget to Save your work.
Project the Data
http://web.mit.edu/gis/www/dem_iap2006/
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Next, we will reproject the data into a new projection.
Open the ArcToolbox from within ArcMap by clicking the red toolbox icon.
Since you have found that the dataset you downloaded already has a projection defined (GCS  NAD83), you do not need to define a
projection, but can simply project it into another projection of your choosing.
Side Note: If you ever come across a dataset that has no projection defined, it is likely that it may be in a GCS projection. Try defining it as
GCS, and lay it over some data of a known projection in the same geographic region and see how it lines up. Datasets with no projection
defined might also be in a State Plane projection, especially if they are state level or smaller data, so try that next.
In ArcToolbox, go to Data Management Tools >> Projections >> Raster and look at the available tools. There should be two sets of
projection tools, one for features (vector data  points, lines, and polygons) and one for raster data, like elevation grids. There are other tools
for projection adjustment and transformation, etc.

Since we want to reproject a grid with a projection already defined, select "Project Raster " and doubleclick on it to open the wizard.
In the first window, select "Project my data to a specified coordinate system" and click Next to continue.
In the next window, use the browse button to find and select your NED dataset. Be sure to change the Output Cell size to 30 (meters) once
you have set the coordinate system (below).

http://web.mit.edu/gis/www/dem_iap2006/
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Click Next and click Select on the following window:

This gives you the opportunity to browse through Geographic (latitude and longitude) and projected (State Plane, UTM) coordinate systems.
Select the State Plane projection system. The description notes that "State Plane" is not strictly a projection itself, but rather a code system
dividing the US into regions (mostly by state), each of which has it's own projection, optimized to each region. Click Next to continue and
navigate to Projected Coordinate Systems, State Plane, and NAD 1983 and then choose the state that you retrieved data for.

http://web.mit.edu/gis/www/dem_iap2006/
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When all is ready, click OK to run the wizard.
Wait for the "Processing..." window to close. Your data has been projected and a new dataset created. It is automatically added to your map
and it won't be evident that it has been, unless you look at the Table of Contents. That is because the new layer, the projected DEM, has
projection information stored within it and the program projected the data to the projection of your original data (Geographic).
Changing the projection of a map
The projection is changed by changing the data frame properties. The data frame is the map area of ArcMap. To change this, click on the
View menu and then click on Data Frame Properties. You should see a form like this one:

You can change your projection to any of the available projections, or to the projection of any of the layers in your map. In this case, I
navigated to the layers list, clicked on my new projected layer, and then chose its projection. Click ok. You should see the map change
somewhat. If you can't see your data, right click on the name of the new, projected grid and then click on Zoom to Layer.

Working with the DEM
This section continues your introduction to Raster data, using the Spatial Analyst Extension and Toolbar. This is the primary tool that is
available for working with Raster data (Grids) in ArcGIS. In the first lab you created contour lines and hillshading using the Spatial Analyst
extension. These are two fundamental tools to help display elevation data. Many people are familiar with contour lines  which are a specific
form of an isoline. An isoline is a line of equal value. In the case of a contour map, the lines are of equal elevation. You might have lines of
equal rainfall, which may be an easy way to view rainfall data. Rainfall data is another continous variable that is best represented for
http://web.mit.edu/gis/www/dem_iap2006/
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modeling in raster format, although for visualization, isolines are easily understandable. We will work with DEMs you created in this
section.

Contouring
Let's at the contouring process. We will use the Digital Elevation Models (DEM) that you downloaded from the USGS website.
Open ArcMap, start a new project, and add the projected NED data (DEM) that you created.
When you make the contour lines, you saw a dialog like the one below. (To find the Contour window, click on Spatial Anaylst in its toolbar,
then click on Surface Analysis then click on Contour.)

Be sure that the input surface is your projected DEM.
You may have changed the contour interval or you may have run the command (to create contours) as it was presented to you.
Create contours with the DEM that you downloaded. If you downloaded a very large area, you may see that the contours are quite dense
and unreadable, as compared to the contours on the rainfall maps above. That is because the default value that is given is based on the
elevation range in the data, not by what would be readable. You should try to find a more reasonable contour interval for the area you are
looking at. Try taking the suggested interval and multiplying it by 5. That should give a more reasonable interval. If not, try other values
until you get a set of contours that appear reasonable and readable.
A trick that you might want to try: sometimes you are interested in a single contour line, like zero elevation when your data includes a
coastline. This way you can find the coastline, as defined in your elevation data. To do this, set the base contour as the level you want (0 in
the case where you are trying to find the coastline) and then change your contour interval to a number larger than the highest elevation in
your DEM. Check your map legend to see what your highest elevation is.
http://web.mit.edu/gis/www/dem_iap2006/
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Remember that the contouring process assumes that the single elevation represented in each cell is the elevation of the center point of the
cell. In this case, the DEM is treated as a lattice, with data only at the midpoint of cells, not data representing the entire cell.
Contours can be of any type of data, including rainfall data. The command's name in ArcGIS is narrowly focused but its use is not.
Setting the working window
Sometimes you want to work with only part of your DEM. You may want to change the cell size because you are working with another
dataset that has a larger cell size. You may want to do this today, because the data you retrieved from the USGS Seamless data server is
quite large. For purposes of learning, you can use a small dataset, which will speed up processing considerably, both in this lab and in the
Hydrology lab in the near future.
Try this: First, zoom in to a small area. Make this area no larger than 15,000 meters on a side. You can use the measure tool
to get
distances (make sure that you have the units  meters in this case  set properly in your Data Frame Properties). You don't want to have too
small an area so try to get it at least 10,000 meters on a side. The USGS 1:24,000 topographic maps are roughly 10,000 by 13,000 meters at
42 degrees north. Next, open up the Spatial Analyst Options window. Do this by clicking on Spatial Analyst on its toolbar. Then click on
Options. Next, click on the Extent tab. You should see a window like this one:

You can change the extent by changing the analysis extent. In the case above, I changed it to "Same as Display". This means that any
function you run in Spatial Analyst will yield results only for the area that you set in the Analysis Options. If you had a definite area of
interest, you could enter the coordinates in the Options window directly, rather than relying on the display window. Another way to limit the
area in which Spatial Analyst operates is to set an "Analysis Mask" in the General tab. Rightclick on "Analysis Mask" to see a description
of it's capabilities.
You can change the cell size by clicking on the Cell Size tab. You could change it by entering a new number or using another grid that you
have  such as the Land Characterization data. But don't do this before completing the lab exercise.
Click on General to change the working folder to a folder on your H:\ drive.
Click OK to set the Spatial Analyst options. You may get an error indicating that "The Working Directory location can not have a space in
the path name...". To fix this, go to the General tab in the options window, and select your H: drive Lab5 directory as the working directory.
Or better yet, you can create a directory called "Work" or "Temp" under your 1.963 directory, and use that as the working directory (where
Spatial Analyst keeps it's temporary files, and sometimes it's output files).
Now, make a new set of contour lines. (First, remove the contours you created earlier). You should see contours only for the area of display
(which is what you set your extent to).
Try this with hillshading as well. To find the Hillshade window, click on Spatial Anaylst in its toolbar, then click on Surface Analysis then
click on Hillshade. Zoom out to check that the results are only for the window that you selected.
Other Surface Analysis tools
You should use other tools that are included with Contouring and Hillshading.
Aspect tool.
What is aspect? From the help pages:
Aspect identifies the steepest downslope direction from each cell to its neighbors. It can be thought of as slope direction or the
compass direction of a hill faces.
This is a very useful tool for the environmental engineer or planner. You can find north facing slopes where snow is likely to
linger or south facing slopes that will allow greater solar heating of residences.
http://web.mit.edu/gis/www/dem_iap2006/
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Use Spatial Analyst to create an Aspect map of your DEM. Look at the results. Notice that the results are numbers (in
direction: 0 is north, 90 is east, 180 is south, and 270 is west). The results also groups these in the legend so that the numbers
are easier to read. You will use the aspect results in your homework.
Slope tool.
What does the slope tool produce? From the help pages:
The Slope function calculates the maximum rate of change between each cell and its neighbors, for example, the steepest
downhill descent for the cell (the maximum change in elevation over distance between the cell and its eight neighbors). Every
cell in the output raster has a slope value. The lower the slope value, the flatter the terrain; the higher the slope value, the
steeper the terrain. The output slope dataset can be calculated as percent slope or degree of slope.
Again, this is important information for the environmental engineer and planner. Create a Slope map for your DEM. Notice
that the steep areas are easy to see, perhaps easier to see than with color and hillshading, and less cluttered than with contours.
You will use the slope results in your homework.
Viewshed tool.
What does the viewshed tool produce? From the help pages:
Viewshed identifies the cells in an input raster that can be seen from one or more observation points or lines. Each cell in the
output raster receives a value that indicates how many observer points can be seen from each location. If you have only one
observer point, each cell that can see that observer point is given a value of 1. All cells that cannot see the observer point are
given a value of 0. The observer points feature class can contain points or lines.
This is also a useful tool. The results can be seen in two ways  what can be seen from the observer location and what areas can
see the location. The former might be useful for planning a scenic road and the latter might be useful for sighting a cell tower.
Since the Viewshed tool requires a shapefile as a starting point, you will have to edit shapefiles. For information on how to do
this, please refer to the http://web.mit.edu/gis/www/introarcgis/editing page. Please remember to add a projection to the new
shapefile you are making (the same one you used for your projected DEM)! Make one new shapefile, containing a single point,
somewhere in your area of interest (on your DEM). To demostrate the idea of a viewshed using a point shapefile, you should try
to locate the point where you expect to see a sizable portion of the landscape. The side or top of a hill are good candidates. The
bottom of a valley is not a good place.
Once you have created and saved your point shapefile, try the viewshed tool. Make sure that the "Input Surface" is set to your
DEM, and not one of the other grids that you have created. Notice that you can submit one shapefile that contains observer
points, which the help described as being points or lines. Try it with your new point shapefile.
Using the Raster Calculator
The raster calculator is both a calculator and query tool in ArcGIS. It can be used for finding all areas of a specific slope range or of certain
aspects. Open the Raster Calculator by clicking on Spatial Analyst on it's toolbar, and selecting "Raster Calculator". The calculator looks
like this:

You can use this to build expressions or to query datasets. We will use this to query the various datasets you have created. A word of
warning: the syntax is best handled using the interface until you have it memorized. Rather than type in a grid name, click on it. Do the
same with numbers, operators and bolean operators (And, Or, etc). The proper use of punctuation and spaces is very important, and easy to
mess up if you try to type it yourself.
Find all areas of a certain elevation using this query (remember that you need to use your DEM name in place of "ashfield_nos", which you
simply double click on):
[ashfield_nos] >= 200 & [ashfield_nos] < 300
http://web.mit.edu/gis/www/dem_iap2006/
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The result of this query is a grid that has cells in your extent with one of two values, a 0 where the condition was not met and a 1 where the
condition was met. You can use the raster calculator two calculate a new grid that has elevation values only where the above condition was
met. You can do this by multiplying the original dem with the new grid. Note that the new grids are called Calculation or Calculation 2, etc.
Your query might look like this:
[ashfield_nos] * [calculation]
Again, the result will be named calculation # where # is a number higher than the last calculated grid you made in the Raster Calculator.
You can also use this to run commands such as slope and aspect (but you won't get the nice legends and color scheme):
slope([ashfield_nos])
You can also use this to look at flow direction and flow accumulation. We will do so in the next section of this workshop.
To find all of the functionality that you can access from the raster calculator, find it in the online help. Open up help (ArcMap's Help menu
>> ArcGIS Desktop Help) and go to the Contents tab. Go to Extensions >> Spatial Analyst >> Spatial Analyst Functional Reference.

Using the Stock Hydrology Tools in ArcGIS with the Arc Hydro Tools Extension
Several hydrology tools are part of the basic ArcGIS Spatial Analyst Extension. The University of Texas at Austin Hydrology program
under Professor David Mainment has produced an extenion to ArcGIS which incorporates these tools into a GUI. They commands are also
accessible through the Raster Calculator.
To see all of the hydrology functionality in ArcGIS, find it in the online help. Open up help (ArcMap's Help menu >> ArcGIS Desktop
Help) and go to the Contents tab. Go to Extensions >> Spatial Analyst >> Spatial Analyst Functional Reference. There is a section called
Hydrologic Surface Analysis. There is also tools for groundwater modeling.
Adding the toolbar
Click on Tools and then Customize. You should see this form:

Click on Arc Hydro Tools then click close. If you don't see the Arc Hydro Tool choice, follow these directions. The folder name may vary
from what is presented here.
Click on Add from File. This allows you to add a DLL that has been register with Windows and with ArcGIS. The DLL was written to
interact directly with ArcGIS. You need to navigate to D:\ArcGIS\bin and click on esrihydrology_v2.dll and then click on open:

http://web.mit.edu/gis/www/dem_iap2006/
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You should also click on the checkbox for the Arc Hydro Tools toolbar, which should now be in your list. It may be at the bottom of the list.
You are now ready to use the hydrology tools.
Once you have the Toolbar available, this is what it should look like:

Using the Tools
The following steps are performed using the tools in the Arc Hydro Toolbar
Identifying and filling sinks
Sinkholes occur naturally in certain types of landscapes, such as karst (limestone) where the rock is soluble. Outside of these areas you will
find sinks in your DEM data which are simple errors in the data, due to a typo, a place where the scale of the data does not adequately
represent an existing drainage channel, or some other source. Generally, hydrology tools is GIS do not deal easily with sinks, whether
natural or an error in the data. You will need to remove the sinks before you look at flow direction and flow accumulation.
Using the toolbar's drop down menu bar, click on Terrain Processing then click on Fill Sinks. You should see this form:

You will see this form. Be sure to select the original DEM. This process can be time consuming so be patient.
Flow Direction and Accumulation
Now create a flow direction grid (again, available from the toolbar's drop down menu). You should use the corrected (filled) DEM and save
the resulting grid to the same folder as above. The flow direction grid is very similar to the aspect grid you created in the last lab except the
values in the grid are much more limited.
32
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This illustration shows how the values are set. If the flow of water would flow to the east, the value for the cell would be 1, to the southeast,
the value would be 2, etc. This is the required format of data for input for creating flow accumulation grids. The Flow Direction grid is
created from the command of the same name under the Terrain Processing menu. Be sure to use the filled DEM (with no sinks) as the input.
Now that you have the flow direction grid, find the flow accumulation grid. The cell values in this grid depend on how much area above the
cell in the watershed flow into this cell. The cells at the edge of the watershed will have a value of 0. The water of these cells flow into
downslope cells, which then would have a value of 1, or more if more than 1 cell flowed downslope into this cell. This process is
compounded, using the flow direction grid as a guide. Use the new Flow Direction Grid as the input.
Stream Network
You can now find the stream network that are identified in your model. Use the drop down menu to find this feature. You will again need to
identify your flow direction grid. You will also have to set a number of cells that are required to contribute to flow to create a stream using
this form:

The number of cells is variable for different climates. Remember that a cell represents an area of 30 by 30 meters or 900 square meters( or
100 square meters if you are using a 10 meter DEM. It is approximately 400 30x30 meters cells for the climate and vegetation of New
England. It might be 300 cells for the Pacific Northwest. The values for desert regions might be lower since water may flow fast over land
http://web.mit.edu/gis/www/dem_iap2006/
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without vegetation. You may want to see a 1:24,000 contour map of the area you are working in to compare the value that you are using and
the results that you are seeing to what the USGS uses. You may also want to visit the area with a GPS to check your values in person.
Stream Catchment areas
You should delineate the areas of each sub basin in your DEM. To do this you will need to do the following three steps:
Stream definition (define the area that is required to produce sufficient flow to define a stream)
Stream segmentation (segments streams into reaches defined by intersections with addition branches)
Catchment grid delineation (develop a grid of stream catchment areas based on stream segments)
Catchment polygon processing (convert grid of stream catchment areas into polygons).
Flow Path Tracing
Now try the Flow Path Tracing tool on the Arc Hydro toolbar.
The Flow Path Tracing tool produces a graphic that shows which path the rain will flow. The rainfall tool does work well, although its
output is a screen graphic, not a shapefile that you can save and use later.
Using the watershed tool in the Raster Calculator
There are elements of this section that involve doing things that you have and haven't done before so expect to ask for some help or to look
for online help available in the program.
You will need to use the watershed tool in the Raster Calculator. To do this, you will need to create a point shapefile in ArcCatalog. The
point shapefile should have the same projection as your DEM. Add the shapefile to ArcMAP. Find a point on a significant stream in your
area. Add a point to the shapefile there. Zoom in far enough to ensure that your point is exactly on the stream itself, and not just nearby. Add
an ID of 1 to the record in the layers table (which is editable while the shapes, or points, are editable). This point might be a dam location or
a bridge crossing where you want to find out what the maximum flow is like above, or where you are interested in having a reservoir and
need to know what land uses and land covers exists above this location in the watershed.
Be sure to set the Spatial Analyst options so that the extent and cell size are set to that of your DEM. You should also set the Spatial Analyst
temporary folder to a folder on your H:\ drive. Using the Spatial Analyst drop down menu, convert this feature shapefile (points) to a raster
layer. You will have to pick the point shapefile from the drop down list. You should also make sure the cell size is the same as the cell size
of your DEM. Save this to the same folder that the shapefile is in. Create the new raster dataset. This new grid will have a single cell, where
your point is.
Next, export the Flow Direction grid to the same folder that the shapefile is in. Add it to the map.
Now, using the raster calculator (not the Hyrology watershed tool), find the watershed above this. According to the help, watershed is a
function that returns a grid that has cells only for the watershed above the point(s) in your source grid (your point shapefile that you
created). The command is:
watershed([flow direction grid], [point grid])
This function requires that the grids are all in the same projection and in the same folder (a folder on your H drive). The instructions above
indicated you should do this. If you have problems running this command, check the source tab under the properties form for the grids
involved in the command, to be sure that they are all in the same directory.
Finally, create a grid with elevations only in the watershed. Use the raster calculator to do this, using this syntax (where the watershed grid
is called Calculation and the Filled Dem is called FilledDEM):
[Calculation] * [FilledDem]
and display this on your map.
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