Global Slope1085


Exercise 4

(This exercise is run on data in the ‘streamslope_exercise’ workspace)

NOTE: This document had major revisions in Mar. 2013.  Revision text is in red.

Setting up Longest Flow Path for Global Computation

The global longest flow path and 10-85 slope function works in the following way:

Compute local longest flow path for local part of global watershed

· Compute first longest flow path for the area corresponding to the intersection of the local watershed with the catchment associated to watershed point
· Compare with longest flow path for local watershed generated base on preprocessed data:

· Intersect local watershed with catchment associated to watershed point

· Intersect drainage line associated to catchment with the intersected polygon

· Retrieve adjoint catchment associated to catchment

· Retrieve lfpadjcat associated to adjoint catchment

· Merge lfpadjcat with intersected drainage line

· Compare the 2 longest flow paths and keep the longest one as local lfp

Compute longest flow path for global watershed

· Compare local longest flow path with flow path obtained by merging:

· Loop through the HUCLongestFlowPath features associated to each upstream HUC and keep the HUCLongestFlowPath feature with the biggest LenghtDown field

· Trace downstream to find the Streams3d edge features downstream from the ToPoint of the previously retrieved HUCLongestFlowPath (Note: make sure the topoint of the HUCLongestFlowPath features are on the streams3d). 
· Merge the Streams3D features with the HUCLongestFlowPath feature

· Truncate the resulting line at the watershed point
· Compare with local longest flow path previously computed and keep the longest feature as final lfp.

The function requires the following layers:

· RawDEM

· FlowDirGrid (Terrain Preprocessing)

· DrainageLine (Terrain Preprocessing)

· LongestFlowPathAdjCat (Terrain Preprocessing) – step 1

· Catchment (Terrain Preprocessing)

· AdjointCatchment (Terrain Preprocessing)

· WatershedPoint (GlobalWatershedPoint)

· CULongestFlowPath (HUCLongestFlowPath) – step 2 and 3

· CUEdge (Streams3D) – step 3

1. Preprocess Longest Flow Path for each HUC to create the HUCLongestFlowPathAdjCat layer in each HUC directory.

*** DO THIS FOR HUC “4444” ONLY (the others have already been computed) **
Open a new mxd in the 4444 folder and name it 4444.mxd

Add the following layers (if needed) in ArcMap:

· FlowDirection (fdr) grid

· Catchment feature class
· Adjoint Catchment feature class
Make sure the target location is set to the location HUC mxd (4444.mdb)

· ApUtilities > Set Target Location  > double click HydroConfig
· For Map Level, set the Rater Data path to the 4444 workspace and the Vector Data path to the 4444 geodatabase (you can also set the Time Series path to the 4444 geodatabase for consistency)

Under Terrain Preprocessing Menu

· Run: Longest Flow Path for Catchment (this may take a while)

· Flow Direction Grid

· Catchment

· LongestFlowPathCat

· Assign HydroID to Adjoint Catchment if needed

· Run Longest Flow Path for Adjoint Catchments

· Flow Direction Grid

· Adjoint Catchment

· Longest Flow Path Catchment

· LongestFlowPathAdjCat
Save 4444.mxd and quit out of ArcMap

2. Create 3D Longest Flow Path for each HUC

For each local workspace, create the corresponding 3D Longest Flow Path by computing the 10-85 slope for the HUC (this will create also the Longest Flow Path).

· Open a new ArcMap document in the upper level of the exercise and save as ‘buildslope.mxd’

· Select ApUtilities>XMLManager

· Browse to the node ApFunction(WshParams)
· Under ApFields for Slp1085fm>ApLayers are defined the layers required as input/output by the function. These layers are:

· RawDEM

· FlowDirGrid

· DrainageLine

· LongestFlowPathAdjCat

· Catchment

· AdjointCatchment

· WatershedPoint

· LongestFlowPath3D

· SLP1085Point

· CULongestFlowPath

· CUEdge

CULongestFlowPath and CUEdge are required for the global part of the global parameter computation only and must be deleted to preprocess the data. 

· Right-click ApLayer(CULongestFlowPath), select delete and confirm the deletion.

· Right-click ApLayer(CUEdge), select delete and confirm the deletion.

· Right-click ApLayer(LongestFlowPath3D) and select Edit Attributes – this layer is the one that will store the output Longest Flow Path Feature generated by the function. Change the name to HUCLongestFlowPath (for this exercise). This feature class will store the 3D Longest Flow Path computed for each HUC. You may change the name, alias, and description but do not change the TagName. 
· The names of the nodes RawDEM, FlowDirGrid, DrainageLine, LongestFlowPathAdjCat, Catchment and AdjointCatchment should already match the names of the corresponding layers in your cataloging unit directories.

· Edit the node WatershedPoint and set its name to the name of the point feature class containing the outlet of each HUC (change the name to BatchPoint for this exercise).

· Set SMOOTH=0 in the Attribute Editor under the AdditionalParams field for ApField(SLP1085FM).  The default is SMOOTH=1 which will trigger the smoothing of the elevations along the line to ensure that they decrease or remain flat in the digitized direction. You need to set this parameter to 0 as you are creating data that will be used as input to create the final longest flow paths. Also you will use the resulting preprocessed longest flow paths 3D lines to build a 3D geometric network and the elevations in all the features used in that network should be extracted from the DEM and used as is (no smoothing) so that their z-values match up at junctions.
· Close XMLManager and save the project. Saving the project or clicking off, then back on, an ArcHydro tool will cause the XML changes to be updated.
· Add all global feature classes into the table of contents in ArcMap.

· Set the target location (under APUtilities) for HydroConfig.  Switch to Map Level and set the path for vector data to the global geodatabase.

· Using the batch point generation tool (represented as a yellow “X” on the ArcHydro tool bar) zoom into each HUC outlet (including the outlet of the downstream HUC) and add a point just inside the HUC on the stream network (roughly the centroid of the first upstream cell on the streams feature class).  The first use of batchpoint will prompt for a name to call the new feature class.  Keep the default (batchpoint).  Another window will pop up for each time you enter a point.  Just hit the ok button each time.
· Batchpoint needs the DrainID attribute to set up a relate with the HydroID in hucpoly.  An easy way to do this is to select the Data Management Watershed Delineation menu under Watershed Processing and for Watershed Point choose Batchpoint.  This adds empty HydroID and DrainID fields to the table.
· Turn on the labels for hucpoly, using the HydroID attribute.

· Enter Edit mode and calculate the DrainID in Batchpoint to equal the upstream HUCs HydroID.  Save and stop editing.
· Under Attribute Tools, click Compute Global Parameter and select SLP1085FM (turn all others off).  In the next window that pops up, make sure hucpoly is set for Cataloging Unit Polygon and Global Watershed.  In the next window, select the path to the local HUC workspaces.
The function will populate slope1085fm slope in the hucpoly layer and generate both 3D Longest Flow Path lines and SLP1085 points for each hucpoly.  3D results can be observed by entering edit mode. With the new HUCLongestFlowPath feature class as the target, double click a line to highlight all the nodes on it.  You can then view the sketch properties to see z values listed in the table along with the x,y values.
3. Calculate LengthDown for each HUCLongestFlowPath feature

The next step consists of creating a 3D Network containing the layers HUCLongestFlowPath computed in step 2 and streams3D defined in this step, and then to compute the LengthDown for each HUC Longest Flow Path in that network. LengthDown will store the length from the upstream point of the HUCLongestFlowPath to the most downstream point in the streams network.

3.1 Create a 3D streams layer (Line3D)

· In the StreamStats Setup 9 toolbar, select Prepro Tools>Lines 3D Prepro

· Select Streams (streams) as Line 2D

· Select hucpoly as Cataloging unit polygon

· Enter Streams3D output for Line 3D

· Click OK.
· In the StreamStats Setup 9 toolbar, select Prepro Tools>Points 3D Prepro

· Select huc_net_junctions as Point2D

· Select hucpoly as Cataloging unit polygon

· Enter Point3D output for Point 3D

· Click OK.
Note that the HydroID of the input huc_net_junctions are stored in the field Point2DID in the output Point3D feature class. Whereas for a 2-D network, we set the JunctionID in the HucPoly using the junctions’ HydroID, for this 3-D network you will need to use the Point2DID field when setting the relationship between the Point3D features and the HucPoly.

The functions will create a Z aware polyline feature class (Stream3D) and a Z aware point feature class(Point3D) that contains the elevation read from the DEM in the cataloging units. The elevation will be stored in the linear units (e.g if DEM is in meter and elevation in centimeter, the z values will be stored in meter).
3.2 Create a 3D network based on streams layer (streams)

· Save and close ArcMap and Open ArcCatalog

· Browse to the global geodatabase

· Right-click the “layers” feature dataset containing Streams3D and HUCLongestFlowPath.

· Select New>Geometric Network

· Follow instructions from the wizard to create a new geometric network 
· Select the following layers to create the network:

· Streams3D

· HUCLongestFlowPath (computed in step 2)

· Point3D

· Name the network LFP_Net
·  make complex edges for HUCLongestFlowPath and Streams3D
· 
· Default the remaining steps

** Note: if one of the layers participating to a network is 3D, all other layers in the network must also be 3D. You may have some additional default junctions created when creating the network that are associated to the end points of the HUCLongestFlowPath features. These junctions are not important in this process and will be deleted with the network. The Point3D junctions will remain as point and be used to create the final 3D junctions in the final 3D networks
3.3 Calculate LengthDown

· Re-open the ArcMap document buildslope.mxd and add the layer HUCLongestFlowPath and Streams3D into the TOC if needed.
· For every downstream HUC, a Point3D has to be added at the junction of the internal longestflowpath and mainstem.  With the editor on, zoom to these locations, add a point and then using the Geometric Network Editing toolbar, click on the first tool “Connect”.   Save and stop edits
· Select Network Tools > Set Flow Direction. 

· Select HUCLongestFlowPath and Streams3D and set the flow direction in the digitized direction for these layers

· Check the connectivity/flow direction in the network (using Utility Network Analyst toolbar (ArcHydro exercise 5).  Special attention to locations just upstream of the newly added Point3D sites 
· Select Attributes Tools>Calculate Length Downstream for Edges.  Select HUCLongestFlowPath.  Select Shape_length as common length field. Click ok
· Use the field calculator on HUCLongestFlowPath to do: LengthDown = LengthDown + Shape Length. The original lengthdown is the length from the end of the arc to the outlet. Only the outlet arcs (the mainstems at the mouth) should have a lengthdown value of 0 (before the calculation). If more than one has lengthdown=0 recheck connectivity.  
4/ Create a new 3D Global Network

· *** Point2DID fields need to be the values stored in the junctionID of the hucpoly. **** If you already did this at the 2D level and had a functioning 2D network, you are all set. Otherwise you need to set the JunctionID field values to the appropriate Point2DID values here.  The assumption is that the 2D existed 
· Save and quit out of ArcMap.  

· In ArcCatalog, under the “layers” feature dataset, delete the 2 geometric networks (huc_net and LFP_Net).  ** This should also delete the relationship class HUCHasJunction, which was created directly under the global geodatabase level

· Create a new network (call it huc_net) with Streams3d and Point3D as input feature classes.  Use the default snap tolerance on Point3D.
· Recreate the relationship HUCHasJunction at the global geodatabase level (right click global and select New > relationship class).  The origin feature class will be hucpoly and the destination feature class will be Point3D.  Default for all other menus until you get to the one to select a primary key: enter JunctionID.  The foreign key field in the destination table will be Point2dID.
5/ Test function

· Open a new ArcMap.  Load the global layers.  Save as slopetest.mxd (global layers need to be added first to set the coordinate system).
· Load all feature classes in the “layers” feature dataset.

· In the ArcHydro Network Tools, set the flow direction for Streams3D to be “with Digitized Direction”

· In xml, under the Slope1085FM APfield, edit the attributes for the last 2 fields: change the name of CULongestFlowPath to HUCLongestFlowPath and CUEdge to Streams3D.  (Note: The line defaults back to SMOOTH=1.  The elevation will be smoothed to work downstream with digitized direction.)
· Run global delineation from a point on the Line3D feature class within the downstream HUC (4444).  Turn off all basin characteristics, and then turn back on slope1085FM.  The next menu (only pops up the 1st time using global) will prompt for source datasets: enter Point3D for Cataloging Unit Junction; Streams3D for Cataloging Unit Edge; hucpoly for Cataloging Unit Polygon; GlobalWatershed for Global Watershed and GlobalWatershedPoint for Global Watershed Point (these last 2 are default outputs).  The final menu that pop up (again only the 1st time using global) will prompt for the upper level path to the local hucs: go above it and select it.
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