Exercise 3
(This exercise is run on data in the ‘basin_characteristics_exercise’ workspace)

In this exercise we will explore setting up the ArcHydro XML configuration to compute the basin characteristics we want. Once we have the XML set up the way we want, we’ll learn how to save that as a standard configuration in the default XML, so we can get that setup back easily. We will only do a few basin characteristics in this example. Complete documentation of setting up basin characteristics in the XML can be found in the ESRI document Local Parameters Configuration - 082006.pdf. Information on this may also be found in the ArcHydro Help menu, under ArcHydro Tools/Attribute Tools/Parameters Configuration. 
1. Start ArcMap. Load the drift_g and precip_g grids from the bc_dir folder. 

2. Open the XML Manager from the ArcHydro Toolbar, ApUtilities pulldown menu. Expand the nodes of the XML till you see the following nodes in the XML:

HydroConfig/ProgParams/ApFunctions/ApFunction(WshParams) 

HydroConfig/ProgParams/ApFunctions/ApFunction(GlobalPointDelineation) 

It will look something like the illustration below. 
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3. In a nutshell, you want to set up everything under these two nodes the way you want it. We’ll walk through this process using the state of “Desperation” as an example. Our basin characteristics are: DRNAREA, ELEV, CRSDFT, and PRECIP. USGS OSW policy mandates that we use a controlled set of basin characteristic names now, so that we don’t end up with 50 different names for the same thing. These names are stored in a database called StreamStatsDB. You can check for existing names at http://water.usgs.gov/osw/streamstats/bcdefinitions1.html If you need additional names, you should coordinate those with Todd Koenig (tkoenig@usgs.gov) as early as possible, to avoid having to rename these later. 
4. We want to set it up so we the Desperation configuration is available every time we start up ArcMap. So close the XMLViewEdit window and close ArcMap. Make a copy of the ArcHydroTools.xml file from the C:\Program Files\ESRI\WaterUtils\ArcHydro9\Bin  folder and put it in your exercise folder. This is the default XML for the ArcHydro Tools. Rename the copy of the file ArcHydroToolsDesperado.xml, so you will know what is in it. (I usually add the date to the name when I’m not fooling around.)
5. Drag the ArcHydroToolsDesperado.xml file onto the ApXMLViewEdit icon to open it. 
6. Expand HydroConfig/ProgParams/ApFunctionConfigs.  Under here, expand ApFunctionConfig/ApFunctionDatasets/ApFunctionDataset/ArcHydro. This is the default configuration for the ArcHydro tools. Look under ApFunction(WshParams)/ApFields(ApFields). This is where the basin characteristics are set up for local computation. Now find the ApFunction(GlobalPointDelineation) node, and the GlobalParameter node under it. This is where the global parameters are set up. The local parameters basically control how a parameter is computed, and the global parameters control how it is aggregated from an upstream HUC. 

7. Further down, find the ApFunctionConfig for StreamStats. Expand it and you will see configurations for many states. Each of these contains the parts of the XML code that are unique to these states. We can load one of these XML configurations, and we will be set up to compute all the basin characteristics for that state. We can also take pieces from any of these configurations and build our own custom configuration. 
8. The best way to set up basin characteristics is to start with the list from other states and modify it to suite our needs. We will make a configuration for the State of Desperation by copying one of the other states, pasting it to the same level in the XML, and then modifying it to suite our needs. For this example, we will copy and paste the Colorado config, since it is close to what we need. Now right click on the pasted version of Colorado (at the bottom of the list of state configs) and choose Edit Attributes. Change the Colorado to Desperation in the Name and Tag Name Attributes. Remove the Open Socket node, it is old stuff we don’t use anymore. Delete the parameters except for DRNAREA, ELEV, EL7500, and PRECIP. To delete a node, right-click on it and choose delete. 

9. Take a look at each of the ApFields. DRNAREA is just as we want it. 
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Note the ISWATERSHEDAREA=1 parameter in the AdditionalParams field. This tells the tools that this parameter is the one to consider as the watershed area. You need one parameter that is identified as such. Almost always it is DRNAREA, but a couple states use only contributing drainage area, so they would have CONTDA instead of DRNAREA.
10. The ELEV ApField is just the way we want it, too. 
11. We’re going to change the EL7500 parameter to be our parameter for the percent of the area that is coarse stratified drift. We chose EL7500 because it is very similar to the parameter we want, which is the percent of the area in a category. (Note the COMPMETHOD=PERCENT in the AdditionalParams field.) Right-click on the ApField(EL7500) and choose Edit Attributes, then make it look like the following:
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12. Expand the node so you can see the ApLayer(highg) under this node, and Edit Attributes on it so it looks like the following: 
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This is how you specify a grid that is to be used as the source for a standard parameter. A standard parameter is one that does not have a COMPMETHOD=CUSTTYPE in its Additional Parameters. Now the CRSDFT node should look like this:
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Note we can provide the grid in our MXD to use for this parameter if it is statewide. If we had not loaded a global grid called drift_g and it didn’t find this grid in the MXD, it would assume the grid is in the HUC workspace and is named drift_g there. 
13. The PRECIP ApField is just the way we want it, so we are done with this part of the XML.
14. Now expand the ApFunction(GlobalPointDelineation) node. There are several things under here that need our attention. For now skip down to the bottom and expand the GlobalParams node. Under that you’ll see a list of Parameters that matched with the list of ApFields under WshParams when we first started. Here we’ll delete as before all the Parameters except the four we want: DRNAREA, ELEV, EL7500, and PRECIP. 
15. DRNAREA, PRECIP, and ELEV are already fine. For EL7500, we need to change TagName, InputField, and OutputField to CRSDFT. 

16. Now lets scroll back up to just under the ApFunction(GlobalPointDelineation) node. Right-click on SnapToleranceNumCells and choose Edit Text. This tolerance is basically how close a user needs to click near a stream grid cell to snap onto that cell. Right now I think 3 cells is about right for 10-m grids, and 1 cell should be enough for 30-m grids. Be sure to leave SearchTolerance at 0.5 cells. (This is the distance it will snap to the global streams vector network, and we had trouble with it when set larger than this.)
17. Scroll down a few lines to SnapStreamGrid. Right-click and choose Edit Text. Change this to str900. This is the grid we want to snap to if we’re within the SnapToleranceNumCells we just set above. We created this grid in each workspace when we ran HydroDEM.AML. 

18. Now save the XML file and copy it back into the C:\Program Files\ESRI\WaterUtils\ArcHydro9\Bin folder. Delete the ArcHydroTools.xml file that is there, and rename our edited file to ArcHydroTools.xml.
19. To use a saved configuration, open ArcMap, save to a new MXD. From ArcHydro Tools toolbar choose, ApUtilities, Additional Utilities, Configure Function Parameters, as shown below: 
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20. In the Function Configurations menu, Choose StreamStats on the Function Group pulldown and Desperation on the Configuration pulldown. 
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From now on, until you update the ArcHydro tools, this is all you’ll have to do whenever you want to use this configuration. When you get this set up, send the XML files to us and we will forward them to ESRI, who will incorporate them into future versions of the ArcHydro Tools. Then when updates come you won’t have to go through this process. Your configuration will already be there and you can simply choose it as above. 

Computing Basin Characteristics for the Global hucpoly polygons

Info on this process is on our StreamStats Wiki at: http://privusgs2.er.usgs.gov/display/StreamStats/ComputeBasinChars_hucpoly 
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