Setting up the Local and Global Geodatabases
(This exercise is run on data in the ‘global_exercise’ workspace)
Set ArcHydro to save File Geodatabases

This marks the first step in which we use the ArcHydro Tools. We want to set up the tools so that they create File Geodatabases instead of Personal Geodatabases by default. (File Geodatabases will be more scalable for handling really large HUCs.) To do this, we need to edit the XML configuration file the configuration file for the ArcHydro Tools. FYI, this file controls behavior of the Tools in the ArcHydro Tools Toolbox, not the toolbar within ArcMap. (The ArcMap toolbar  is controlled separately by the ArcHydroTools.xml file in the ArcHydro Toosl installation bin folder.)
1. Navigate to the equivalent folder in your user profile like mine below: C:\Documents and Settings\ahrea\Application Data\ESRI\ArcHydroTools

2. Drag the ArcHydroTools.ahd file onto the desktop shortcut for the XML editor you created in Exercise 0. 

3. In the editor, expand the nodes to find HydroConfig/ProgParams/LocationType/Vector

4. Right-click on this node and choose “Edit Text”. Change the value from 0 (Personal Geodatabases) to 1 (File Geodatabases). 

5. Save the ArcHydroTools.ahd file, keeping the same name and overwriting it. 
Update 2/28/2011: The ArcHydro Tools no longer create the .ahd file, at least not on Windows 7. Instead, make the same change above, but to the ArcHydroTools.xml file in the ArcHydro installation “bin” folder. The default location on a Win7 64-bit system is: C:\Program Files (x86)\ESRI\WaterUtils\ArcHydro9\bin

Process Local HUC ArcHydro Geodatabases

The next step, which we call “Post HydroDEM Processing” goes through several steps from the Terrain Preprocessing menu of the ArcHydro Tools. There are two different models in our toolbox, one for use when you have sinks or coastlines (which are treated like sinks), and the other for when you have no coastlines or sinks in your huc. Both are provided as PDFs and handouts. Review them to see what is happening. 

1. Start a fresh ArcMap document. (Important: Don’t just hit the “New Map Document” button. This will copy the XML setup from the currently open MXD. We want a completely fresh MXD, so you must start ArcMap from scratch. (Don’t save it yet, either. Wait till step 3 below.)
2. Add the fdr and fac grids from the 01092222 workspace to the mxd.  Be sure to add the grids first, before anything else. This ensures the projection is set right. 
3. Save the MXD as 01092222.mxd in the 01092222 folder. Notice in the folder that extra files appear. There will appear a 01092222.gdb folder, which is a file Geodatabase that will contain the vector layers. Also created is a 01092222.AHD file, which stores the ArcHydro Tools configuration, in XML format, plus a 01092222.xml file. (If you are having trouble in a folder, try deleting these files, including the MXD, and starting over.)
4. Run the “F. b) Post HydroDEM.aml Processing (No Sinks)” model/tool. Be sure that the appropriate grid layers for each input using the little pulldown arrow. Do NOT use the file folder browse tool to specify the grids. Set the first Threshold to 8000, the second to 900. These thresholds are for our tiny sample data. When you do this on your real data, remember to set the thresholds properly. 
5. Look at the results. Do the streams900cells and DrainageLines match well with the input dendrite_edit? Look at the sinks_poly coverage. Are there large areas that were filled and flattened? Could these areas be better represented by adding some lines to the dendrite_edit, e.g. to break through a dam or some other blockage? Use the “raindrop” (Flow Path Tracing) tool to see how the HydroDEM is routing flow. Once you are satisfied, save the mxd and close ArcMap.  

6. Open ArcCatalog.  Browse into the 0109222 workspace. Right-click on and Compact (NOT Compress) the 0109222.mdb geodatabase. 

7. Notice the software also created a “Layers” folder, and it contains several grids. Use ArcCatalog to copy all the grids up one layer to the 01092222 folder, then delete the Layers folder. 

8. The other 3 HUCs can be processed in a similar manner. For 01094444, add fac_global instead of fac to the MXD, and specify that by choosing it from the pulldown list of ArcMap grid layers. 
9. Run the Cleanup Workspace tool to clean out the temporary data sets that were created in our processes. 
Create the Global Geodatabase

A. In ArcCatalog, create a new Personal Geodatabase in the global_exercise folder and call it global.mdb. NOTE: You can use a File Geodatabase for the global geodatabase, however there are some SQL queries that are not supported by the file geodatabase. We need to use some of those SQL queries, so the tables that need those would have to be stored elsewhere. To avoid this extra complication, we will continue to use a personal geodatabase for our global geodatabase. If you have a really big, complex global geodatabase and need to use a file geodatabase for your global, check with us for detailed instructions. 
B. Right click on the new global geodatabase and select the New > Feature Dataset
a. Give it the name ‘Layers’.  

b. In the next menu, choose the coordinate system by selecting the “USA Contiguous Albers Equal Area Conic USGS.prj” from the Coordinate Systems>Projected Coordinate Systems>Continental>North America. NOTE: It is important to choose this .prj file from ESRI’s standard prj’s. 

c. Default the next menu (vertical coordinate system) to none and default the last menu (tolerance settings).

C. Now we will start creating the layers for the global geodatabase.  We will start with the global hucpoly feature class

a. Open a new ArcMap.mxd and save as ‘makeglobal.mxd’ in the upper level workspace.  Add the ‘huc8index’ feature class, which can be found in the inputdata geodatabase. This is the projected version of the WBD hucs.
b. Add a dem from any of the local workspaces to act as a snap grid.  Snapping to consistent origin coordinates is a critical element to building nearly all of your ArcHydro raster datasets.
c. In ArcToolbox, find the Conversion Tools toolbox. Under “To Raster”, start the Polygon to Raster tool. 

i. Choose huc8index from the layer pulldown for the Input Features. 

ii. Choose HUC_8 for the Value field. 

iii. For the output raster, this is a temporary raster, so you can let it default. (Later you will want to kill the raster.) 
iv. Let the other parameters default, except set the Cell Size to 10. 

v. IMPORTANT: Before you hit OK, hit the Environments button. Expand the General Settings. Set the Extent to “Same as layer huc8index”. Select the dem layer as the Snap Raster. (If you don’t do this, the output grid cells will not align properly.)

vi. Open Properties of the output raster, and verify that the extent coordinates are even multiples of 15, like all our other grids.

d. In ArcToolbox, find the Conversion Tools toolbox. Under “From Raster” start the “Raster to Polygon” tool.

i. Choose the raster you made above as the Input raster. 
ii. Choose HUC_8 as the field.

iii. Set the output polygons to go into the global.mdb geodatabase we created earlier, under the “Layers” feature dataset, and named “hucpoly”.

iv. Uncheck the Simplify polygons checkbox. Click OK.
v. Symbolize the hucpoly features with a hollow symbol and some colored outline. Zoom in and compare it to the original huc8index, and to some of the grids in the local workspace. It should align perfectly with the grids, but will be a jagged, raster-like representation of the WBD. 

D. Now let’s create the global ‘streams’ feature class

a. Add the 01091111/fdr and 01091111/str grids.  Turn off the fdr grid.
b. Zoom into the outlet area of 01091111.

c. Select the flowpath tracing tool from the ArcHydro toolbar

d. In the menu that pops up, specify the 01091111/fdr grid

e. Click on a cell anywhere upstream along the 01091111/str grid (I typically select a cell at least 20 cells upstream)

f. In Xtools Pro, go to Feature Conversions > Convert Graphics to Shapes 

i. Switch graphic type to polyline

ii. Output Storage > Save as Type “File and Personal Geodatabase Feature Class”

iii. Surf down to the global layers feature dataset.  Name the feature class ‘strm_1111’.  Click save.

iv. Once back in the main menu, uncheck ‘Add ID Field’ and ‘Add Text field’.  Click ok.
g. Select the graphics and delete

h. Remove the str and fdr grids from the legend

i. Repeat the above steps for 2222 and 3333. Name the outputs ‘strm_2222’ and ‘strm_3333’.  ** Note: Most States will have border hucs that flow out of the State and have no upstream hucs flowing into them.  These do not need to be ‘networked’ with a global ‘streams’ feature class  **

j. For 4444, repeat the above steps, but run the process at the inlet cell for each of the 3 inlets (1111, 2222, and 3333).  Run all 3 Flow Path Tracing graphics before converting to polylines.  Name the output ‘strm_4444’
i. Start Editing with the global personal geodatabase as your target 
ii. Set selectable layers to ‘strm_4444’.  Select all 3 lines in Strm_4444 with the edit tool
iii. Load the Topology Toolbar (if not already loaded) into your ArcMap session.  On the Topology toolbar, click the “Planarize Lines” tool to remove all the overlaps and to create nodes at the junctions. Accept the default cluseter tolerance and Click ok.  Streams_tmp should now have 5 line features.

k. Use the ArcToolBox Merge tool (under Data Management Tools > General) to compile the 4 feature classes into 1.  Name the output ‘streams_tmp’

l. The Streams segments need to be connected with small single-cell length lines at the inlet/outlet locations

i. Start Editing with the global personal geodatabase as your target 

ii. Set selectable layers to ‘streams_tmp’

iii. Turn snapping on for ends
iv. Zoom into the outlet of 1111. Starting at the upstream end, add a line connecting the end node outlet of 1111 with the end node inlet of  4444.  
v. Repeat for 2222 and 3333 inlets.

m. Symbolize the streams_tmp layer with arrows to see if the stream lines are pointing downstream.
i. You may notice several arcs pointing upstream.  These need to be flipped.

ii. Zoom into one.  In the editor toolbar, change the Task to Modify Feature.  Use the Edit tool from the editor toolbar.  Select the line that needs to be flipped.  Right click on that line and select flip

iii. Repeat for other stream segments that need to be flipped downstream

n. Save edits.  Quit the Editor session. 

o. Now you need to create nodes at each location where the streams_tmp feature class intersects the hucpoly feature class:

i. In Toolbox > Analysis Tools > Overlay, select the Intersect tool

ii. Input: streams_tmp, hucpoly

iii. Output: streams
p. Save and close ArcMap

E. Now we will create the global geometric network

a. Open ArcCatalog

b. Right click on the layers feature dataset.  Choose New Geometric Network

c. Click Next two times.  Select ‘streams’ as the feature class you want to build your network from.  At the bottom of that window, set the name to huc_net

d. Answer No to complex edges.  Say Yes to snapping and keep the default

e. No for weights (next window).  Finish

F. Delete the streams_tmp feature class from the Layers feature dataset along with strm_1111 thru strm_4444
G. Open makeglobal.mxd. Remove all layers from the legend.  Add the layers feature dataset, which adds all the feature classes.
H. From theArcHydro Attribute Tools pulldown menu, choose ‘Assign Hydro ID’ and select all feature classes in the layers feature dataset.  Click ok
I. From the ArcHydro Network Tools pulldown menu, choose ‘Set Flow Direction’. Select the streams layer and With Digitized Direction. Click ok.

J. Add a long integer field, JunctionID, to the hucpoly feature class.  Also add a 10 digit character item and call it Name

K. Start editing.  

L. Populate the name field for each huc (1111, 2222, 3333, and 4444)

M. Turn on the Spatial Adjustment toolbar.  

N. On the Spatial Adjustment pulldown, select Attribute Transfer Mapping

a. For Source Layer select huc_net_junctions and hydroid from the fields

b. For Target Layer select hucpoly and double click JunctionID from the fields (double clicking matches the fields
c. Click ok.
O. Zoom in so you can see the junction where the stream intersects the border between 1111 and 4444.  On the right end of the Spatial Adjustment Toolbar, select the Attribute Transfer Tool.  Left click first on the junction then left click anywhere inside the 1111 hucpoly.  Repeat this for the other 3 hucs. Open hucpoly to see that all 4 hucpoly features now have a JunctionID and Name.
P. Save and Stop editing. Save makeglobal.mxd.  quit
Q. In ArcCatalog: make a relationship class:

a. Right click the gobal geodatabase and select “New > Relationship Class”

b. Name the relationship class “HUCHasJunction

i. Origin Table is hucpoly

ii. Destination Table is huc_net_junctions

iii. Make it a simple relationship

c. Specify a label

i. From the origin table/feature class t destination: huc_net_junctions

ii. From the destination table/feature class to origin: hucpoly

iii. Enter ‘none’ for message direction

d. Select one to one cardinality

e. Do not add attributes

f. Primary  Key: JunctionID    ;   Foreign Key: HydroID

g. Next ; finish

R. Re-enter the makeglobal  mxd.  
a. Temporary fix: Load the AdjointCatchment feature class from the 4444/4444.mdb and remove the ‘DrainID’ field.  Remove AdjointCatchment from the legend

b. Test the global tool anywhere on the mainstem of 4444.  Click off all the basin characteristics (we will only test the watershed delineation at this stage).  The 2nd window should have the correct input and output layers listed.  On the next window, ‘Select the data path to the preprocessed cataloging units’, go up 1 level above global_exercise.   Select global_exercise so it appears below in the Name box.  Click add.
PAGE  
Exercise 2: Local and Global
Page 1            
11/3/2010 9:18 AM

