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AK NHDGeoConflationTool Training (v07212009)
August 21-25 2009
Software that should be installed before training
· Windows XP SP 2

· ArcGIS Desktop 9.3 SP1
· ArcGIS ArcInfo Workstation  (Stand alone)     

· ActivePerl 5.8.5 or higher 

· Microsoft .NET Framework 2.0 

· Python 2.5

· pywin32-212.win32-py25.exe
Software to install/Tools/Schema Templates/Docs/Other (provided)
· NHD Flow Check and NHD GeoConflation Tool

· NHDUtilities Setup

· XML Extract

· XML2GDB

· “NHD Tools” ArcToolbox scripts (NHD_Tools_Toolbox)
· Empty reprojection templates – subject to change

· NHD_AlbersEqArea_L48_v1.06_ArcGIS9.3.mdb

Software Installation and Setup

Software is currently being tested and developed on ArcGIS 9.1, 9.2 and 9.3 which include Arc Workstation.  It is uncertain if Python and Visual Basic programs will function properly in earlier versions of ArcGIS.  The programs use the version of PythonWin 2.4 that is installed with ArcGIS, along with a Python Win32 client for the geoprocessing functions. Therefore, the Python Win32 client must be installed, which is provided for Python 2.1. In addition, Perl (from GNU) must be installed for the reach code allocation process. 

The Utility Network Analyst extension, which is a standard workstation component, is required.  This extension enables the display of flow direction arrows on a geometric network and the ability to test flow paths through the network.
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1. Unzip the nhdgeoeditgect_beta.zip file onto the root (D) drive.  It should uncompress into the directory structure shown above. This step installs the Python, Visual Basic, AML programs and ancillary files that are used by NHDGEGCT.

2. Double-click on the install.bat file that resides in the NGTOC\NHDGEGCT folder.  This step installs the NHDFlowCheck and GISQEdit extensions into the registry.  For future use, the unregister.bat file is provided to unregister these extensions.  In order to perform this step, you must have administrative privileges to register a DLL.

3. Double click nhdgeoeditgect_beta.mxd that resides in the NGTOC\NHDGEGCT\mxd folder.

4. Open NHDGCT Toolbox.  The NHDGCT toolbox will not exist in the nhdgeoeditgect_beta.mxd if the NGTOC folder was not installed directly on the D: drive. For instance, you may have installed it onto the C: drive. If the NHDGEGCT toolbox does not exist, then add the NHDGEGCT toolbox by right-clicking on the ArcToolbox and adding the NHDGEGCT toolbox that resides in the NGTOC\NHDGEGCT\toolboxes folder.

5. Check that NHD Flow Check extension is loaded. The NHD menu, which is associated with the NHD Flow Check extension, should exist in the main toolbar of the ArcMap nhdgct_beta document. Check that the Flow Check extension is installed under the NHD menu as displayed below.  If not, there is a problem with the installation, and you should exit ArcMap and try reinstalling the extensions.
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6. Turn on the GISQEdit extension and place it above the map display, as shown below.  You can turn on extensions by right clicking in the gray area of the ArcMap display.  Other extensions that should be checked on are: Main Menu, Standard, Tools, and Utility Network Analyst.
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7. Save the nhdgect_beta ArcMap document.

8. If working on ArcGIS 9.2 or later, also install the PyWin 32-bit processor by double clicking the pywin32-210.win32-py2.4.exe located in the D:\NGTOC\NHDGCT\py_xml folder.

Prepare Datasets for Conflation Process

1.  Extract Source Data and prepare Source data for NHD GeoConflation Tool
1. Create workspace that contains both source and target data (See Appendix B)
NOTE:  For the purposes of training, the following steps (2 & 3) have already been completed. 
2. Extract/Checkout 8 digit HUC from Geodatabase (Source data) from NHD Stewardship Page at:  http://webhosts.cr.usgs.gov/steward/index.html
3. MOU should be in place for “ORGCODE” reach allocation

a. Otherwise for temporary use: USGSMCMC

2.  Project Target data to provided Albers Template 9.3 (See Appendix B)
3.  Check Topology and run QAQC Checks Source and Target data (See Appendix B)
1. Check for 2D Topology errors 





_
_

2. QAQC Checks:  Open ArcToolbox>NHD Tools toolbox.  Check source path to each python script then run on Target and Source Datasets (for training purposes, it is not necessary to run on source dataset)








S
T
a. Find Artificial Paths out of Area Features 

_
_

b. Find Improper Stream/River



_
_

c. Gapped or Branched Attributes



_
_

i. GNIS_ID

d. Make corrections as per log and shape files

_
_

3. Run Flow Check on Source and Target datasets


_
_

i. Fix connectivity and flow direction

_
_

4. Open ArcCatalog
a. Delete Hydro Net Junctions on Source and Target data  

b. Compact both Target and Source datasets

5. Make backup of both datasets.  Will need “Source_subset.mdb” later for XML2GDB.

6. Before starting NHDGeoConflation Tool delete “amlpath.txt” from your data folder before starting NHDGeoConflation Tool.  The NHDGeoConflation tool will use a different amlpath.

4.  Source and Target data are now ready to load into NHD GeoConflation Tool using ArcMap

Step Notes

1. After step #7 – Edit “nhdgegct_project_file.txt”

a. Add to last line - net100o

2. Step #9 – Used default tolerances 300, 100, 50, 100

a. 150, 50, 30, 40   conflation_tols.dat Larry mentioned

b. Tighten up tolerances for less branched reaches

c. If this step is reran you will need to delete the net24p coverage

3. Step #12 - You can delete all source non-reachable waterbody features, such as swamp/marsh features.  All of the newly compiled features will be “Adds.”

4. Step #18 Re-project – Will create a new NHD Dataset 

5. When changing between NHD_Tools_Toolbox and NHDGCT ArcToolbox the aml path has to be reset.  Delete amlpath.txt

6. Check for Reachcodes with multi GNIS ID and Names – Errors introduced from conflation program?
NHD GeoConflation TOOL (NHDGEGCT) for ArcGIS 9.3
June 11, 2009
Developed by the USGS National Geospatial Technical Operations Center (NGTOC), Larry Stanislawski
This document is a draft operation guide of the USGS NHD Geo-Conflation Tools for NHDGeoEdit created data (NHDGEGCT), which function from the ArcGIS ArcMap environment.  Through semi-automated processes, NHDGEGCT conflates reach codes, geographic names information, and ComIDs for reachable features from a source NHD geodatabase to a target NHD geodatabase. The target NHD geodatabase should contain a complete set of properly defined NHD features for an area. ReachCodes, or GNIS information should not be populated in the target geodatabase. NHDGEGCT processing will conflate reach codes, GNIS data, and ComIDs from the source geodatabase to the target geodatabase. Additional reach codes will be assigned to new or redelineated features through the reach code allocator and transaction will be recorded in the reach cross reference table. Where necessary, ComIDs (negative) will be assigned features that do not receive a conflated ComID and feature modifications will be recorded in the NHDStatus table. Supplementary details for most of the processing procedures are provided in “Technical Operations Guide to NHD Geo-Conflation Tools (NHDGCT).”
NOTES: 
1) Workstation ArcInfo version 9.1 or higher is required for this software to function.

2) Utility Network Analyst, which is a standard ArcGIS extension component, is required.
3) Python Win32 client should be installed to support geoprocessor function.

Input Data

NHDGEGCT requires a subset of NHD vector coverage (ArcInfo) inputs that have been feature-coded using FOD-based Fcodes.  These inputs basically are the output products of NHDCreate pre-conflation process. The required inputs are:

1. NET24 - network line coverage: flow directed set of arcs including centerlines (artificial paths) and connectors that have FOD-based Fcodes,

2. LM1D_FC - landmark line coverage (if any) having FOD-based Fcodes,

3. HYD2D_FC - waterbody polygon coverage having FOD-based Fcodes,

4. NHDPT - point coverage (not yet implemented).  This can be a blank NHDPT coverage.
5. HUC_EDIT – The edited subbasin boundary that was generated through NHDCreate preconflation procedures.  If this coverage is not available, then it can be created by selecting the associated subbasin boundary from the subbasin feature class of the HydrologicUnits dataset in the source geodatabase.  Export the selected subbasin to a shapefile, convert the shapefile to a coverage (Workstation SHAPEARC command), define the coverage projection to NAD83 geographic decimal degrees, project the coverage to required Albers projection as defined below, and build the coverage.
6. Source NHD geodatabase (100K or 24K) subbasin or subset.  Reach codes and names are conflated from this source.  The source geodatabase file should include only one subbasin of data or less.  Source data can be downloaded from: http://nhdgeo.usgs.gov/viewer.htm. Source NHD geodatabase data are in NAD83 geographic coordinates (i.e. DD).
It's possible that input data, other than the source NHD, could be Fcoded shape files, or even in geodatabase feature classes, which could be converted to the required coverage inputs.  Coverage data are used for feature delineation and automated conflation processing.  All input datasets, other than the source NHD, should be in the Albers projection system that has been defined for the conterminous US, which is displayed below.  

Projected Coordinate System:

Name: USA_Contiguous_Albers_Equal_Area_Conic_USGS_version

Projection: Albers

Parameters:

False_Easting: 0.000000

False_Northing: 0.000000

Central_Meridian: -96.000000

Standard_Parallel_1: 29.500000

Standard_Parallel_2: 45.500000

Latitude_Of_Origin: 23.000000

Linear Unit: Meter (1.000000)

Start ArcMap using “nhdgeoeditgct_93beta_live.mxd”

Workspace Selection
1.  Open the project status form.
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Press the NHDGCTProjectForm button to open the Project Status Form, which is displayed below:
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The project status form provides checkbox tools that step you through each processing step and keeps track of your progress.
2. Select the project workspace.

Press the select workspace button on the Project Status Form to select the workspace where your input data are located.
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The name of the workspace (folder) should be displayed in the Name field (see above) before you press the Add button of the browse menu.  Once the add button is pressed the project status form should display the path of the project workspace and the target coverages existing in the selected workspace (example below).
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Processing steps are logged in the nhdgct_log.txt file, which is written to the folder specified in the project path.  In addition, the project path is written to the map document comments.  Save the nhdgct_beta ArcMap document  to store this information in the comments.  When the nhdgct_beta document is reopened on subsequent work sessions, it will be directed to your project workspace.  The nhdgct_beta ArcMap document can be saved where it currently resides.
Processing Steps
Processing Log

Processing steps in NHDGCT are logged in the text file nhdgct_log.txt file residing in the project workspace.  If a data or processing error is encountered during any step, an error message should be logged in the nhdgct_log.txt file.  Therefore, this file should be reviewed after each step completes. In addition, the last completed processing step is logged in the text file, processing_step.file, residing in the project workspace.  If it is necessary to repeat a step, this file may be edited so that the first number in the file is one less than the step to repeat.
NOTE: If processing errors or error messages popup at anytime during processing, the first action to overcome problems is to exit ArcMap and restart it, and then reload nhdgct_beta.mxd. This process refreshes the in memory ArcMap workspace, making it current with what has been written to disk.
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1.  Check input and build features.  Click on the “Check input and build features” check box.  
Enter the 8-digit subbasin number.  Select the source geodatabase file when a dialog box, similar to the one above, is displayed.  The source geodatabase file must reside in the project folder.  Upon selecting the source geodatabase, the name field will be populated with the selected geodatabase.  Click Add.

This tool checks that all required coverages for conflation exist in the project workspace and that the proper attribution exists on the input features.  It also verifies that the input source geodatabase exists in the workspace with the required tables.  Then, it builds the WB and LM regions and the DRAIN and LM routes on the input coverages as would be completed for the NHDinARC model.  A summary of the completed processes is provided in the nhdgct_log.txt file which is written to the input workspace.
A number of error queues may be generated through this process.  The queues and the number of errors found for each queue are tracked in the Info table NHDGCT_QUEUES.DAT, which should reside in the project workspace folder.
Generates Queues: 

LM with Special Use Zone


Blank Fcodes on NET24 arcs


Gapped Drains - Gapped_Drains.Drain# table


Branched Drains - Branched_Drains.Drain#_Node# table


Valence 2 drain breaks – DRAIN2ER point cover.

When the process is completed a message box, such as the one shown below, should appear.  Review the information for possible listing of error queues. Close the messages box.  If no errors are identified, go to the next processing step.
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If any errors are identified in the error queues, these problems should be reviewed and corrected in the source coverages.  Spatial edits should be performed through workstation Arcedit and attribute edits may be corrected through Tables, ArcMap, or Arcview.  Once all errors are corrected, delete the processing_step.txt file in the project folder and rerun this step (Check input and build features).
If the following message box appears, it suggests that an AML process did not complete.  Review the nhdgct_log.txt file, which is in the project workspace, for an error message indicating where the problem occurred.
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For instance, a message in the nhdgct_log.txt file such as:

Fri Sep 15 17:13:27 2006 Started nhdgct_build_nhd_features process.

AML: nhgdgct_make_features.aml

ERROR: Table MISSING_CONVERSION.LM1D_FC generated.

Some features in LM1D_FC do not use an existing DLG-to-Fcode conversion record.

Exiting. Process not complete.

PYTHON ERROR: AML: nhdgct_make_features failed. Exiting..
indicates that the LM1D_FC coverage includes records with invalid DLG-to-Fcode conversions.  The Info table MISSING_CONVERSIONS.LM1D_FC lists the invalid DLG-to-Fcode conversions that exist in the LM1D_FC arc attribute table (AAT).  Valid DLG-to-Fcode conversions for linear features are listed in the Info table DLG2F_1D.DAT, and valid DLG-to-Fcode conversions for area feature are listed in table DLG2F_2D.DAT.

Shown below are a MISSING_CONVERSIONS.LM1D_FC table, an LM1D_FC.AAT table, and a portion of the DLG2F_1D.DAT table.  Notice that the invalid conversions from DLG codes 201  406 to Fcodes 34303 and 41100 that exist in the LM1D_FC.AAT table are listed in the missing conversions table.  By relating the missing conversions table to the DLG2F_1D.DAT table using the CODE_LIST field, you can quickly find a valid Fcode combination that can be associated with the DLG codes.  In this case, DLG codes 201  406 must be associated with FCODEs 34303  41100.  So, records in the LM1D_FC.AAT having DLG codes 201  406 must be updated to include FCODEs 34303 and 41100.  Fcode2 must be added to the LM1D_FC.AAT table. Fcode fields are defined as 5-digit integers (e.g. additem lm1d_fc.aat lm1d_fc.aat fcode2 5 5 i).  To ensure proper item definition, please add field to coverage tables using the ArcInfo Workstation ADDITEM command from the project workspace. For example:

Arc: w f:\nhd_projects\05070101

Arc: additem lm1d_fc.aat lm1d_fc.aat fcode2 5 5 i

Arc: q

Subsequently, you can update the fields in Arcmap or from the Workstation session. (For further details on missing conversion records see Step 5C of Preconflation in “NHD Create (v2.0) - HR NHD Production Guide.” Once these updates are completed for the coverage, this step can be rerun.
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2.  Copy NHD schema and load feature classes.
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This tool makes a copy of the NHD geodatabase XML schema and modifies the file to the extent of the NET24 coverage in the input workspace, plus a 3000 m buffer.  This provides a much greater coordinate precision for maintaining feature positions during data development than using an extent that encompasses the conterminous US.  Also, the XML schema is loaded into a new geodatabase named XXXXXXXX_nhd.mdb that is written to the input workspace, where XXXXXXXX is the 8-digit subbasin number (e.g. 05070101_nhd.mdb).  FOD-based features and codes on the input coverages are converted to geodatabase features and codes and subsequently loaded into the appropriate features classes of the newly created subbasin geodatabase file.  

Upon clicking this tool, the message box as shown to the right will appear:

Select yes if the target data were derived from a ‘Local’ resolution source material (generally larger than 1:24,000 scale). Select no if the target data were derived from a ‘High’ resolution source material (generally 1:24,000 to 1:63,360 scale). Select cancel if you are uncertain how the target dataset was derived. The answer to this message box is applied during this step to populate the Resolution field in the target feature class tables.
NOTE: This program may be run more than once, but the target geodatabase, which is created, must be deleted prior to secondary runs. It is not necessary to exit ArcMap to delete this geodatabase file.
If any network features do not have a proper feature code, the program generates a shapefile that includes the problem features.  These features are not loaded into the target geodatabase.  Review these features and correct the Fcode (FOD-based) on the appropriate coverage features.  Shapefiles containing improper Fcoded features and for associated coverage feature classes are named as follows:  
bad_fcode_net.shp –  Drain route of NET24 coverage,
bad_fcode_lmline.shp – LM route of HYD2D_FC coverage,
bad_fcode_wbregion.shp – WB regions of HYD2D_FC coverage, and
bad_fcode_lmregion.shp – LM regions of HYD2D_FC coverage.
Upon making these corrections to associated coverage features, this step can be rerun, but the target geodatabase in the project workspace must be deleted, which may require that you exit ArcMap.
3.  Prepare source waterbodies.
This tool prepares the waterbodies of the source NHD geodatabase for conflation.  Some fields that classify the features for conflation are added to the source waterbody table.  

More specifically, the tool adds the field RCH_CODE_1D to the source NHDWaterbodies feature class and populates it with a 1 if the waterbody has a non-blank REACHCODE and the linear REACHCODEs (from the NHDFlowline feature class) that fall within the waterbody do not exist on any linear REACHCODEs that fall outside the waterbody.  Basically, if the waterbody is large enough to break linear reaches and it has a reach code, then it will receive a RCH_CODE_1D value of 1.

In addition, this program adds the item COASTL to the NHDFlowline feature class and populates COASTL = 1 if SEA/OCEAN NHDArea features uses the artificial path as an edge. Or if an NHDWaterbody lake/pond feature with a GNIS_ID of:         

01618946    Superior, Lake

01623080    Michigan, Lake

01624619    Huron, Lake

01075813    Erie, Lake

00970427    Ontario, Lake

exists in the dataset, then any artificial path NHDFlowline that falls completely within an approximate 1 m buffer around the edge of the sea/ocean or great lake waterbodies will be coded with COASTL = 1. Additionally, flowline features that have Fcode = 56600 are coded with COASTL = 1. Subsequently, any flowline that acts as a to-ComID on a "non-flowing connection" flow record (direction = 714) and that has not been coded with COASTL = 1 is coded as COASTL = 2.  
If any COASTL = 2 flowline features are found the COMID and REACHCODE values are written to the table coastl2_flines.dbf. These are possible errors in the NHDFlow table or flowlines that require the coastline Fcode. Also, any COASTL = 1 flowlines that are not coded with an fcode of 56600 (coastline) are written to the table missing_coastlines.dbf

If no COASTL > 0 NHDFlowline features are found, then the COASTL item is removed from the NHDFlowline feature class.

Generates Queues:  (Tracked in NHDGCT_QUEUES.DAT table.)

Q-file: coastl2_flines.dbf – COMID queue item relates to NHDFlowline.

Q-file: missing_coastlines.dbf  - COMID q-item related to NHDFlowline.

If any features are found in the queues, then these features should be reviewed and corrected, as needed, on the source geodatabase feature classes.

4.  Check orientation of target NHDFlowline feature class.

Using the NHD menu at the top right of the ArcMap interface, select the documentation for use of NHD Flow Check utility for checking and correcting the orientation of the NHDFlowline features class of the target geodatabase.  Refer to the NHDFlowcheck User’s Guide for directions on the use of this utility.  
NOTE:  Vectors of the target NHDFlowline feature class should be properly directed downstream prior to conflation because the conflation programs use direction during the pruning process.  Technically, changes to the NHDFlowline feature class should be “pushed” to the associated network coverage (NET24) prior to conflation.  However, this process is not currently automated.  It should still be possible to run the conflation routine without mirroring orientation updates to the NET24 coverage, but automated conflation results may be impaired somewhat, depending on the number of orientation changes made on the target NHDFlowline feature class.
5.  Check orientation of source NHDFlowline feature class.  

Use the NHD menu and select the documentation for use of NHD Flow Check utility for checking and correcting the orientation of the NHDFlowline features class of the source geodatabase.  Refer to the NHDFlowcheck User’s Guide for directions on the use of this utility.
NOTE:  Vectors of the source NHDFlowline feature class should be properly directed downstream prior to conflation, because the conflation programs use direction during the pruning process. 

After completing step 5, exit ArcMap to remove workspace locks. Restart ArcMap and reload the nhdgct_beta.mxd. This process refreshes the coverage and associated workspace information that is loaded in ArcMap.

6.  Extract source reach features.

This tool extracts the NHDflowline feature class from the source geodatabase and outputs it into the selected NET100 coverage.  Also, NHDWaterbody features having ReachCodes are extracted from the source geodatabase and written to the polygon REGRCHS coverage.  The NHDflow and NHDReachCrossReference tables must exist in the source geodatabase.  In addition, the NHDflow table is written to flow_table.dbf, and the NHDReachCrossReference table is written to rcl_table.dbf.  These files are subsequently used to convert the NET100 and REGRCHS coverages to the format required for conflation.

Generated Queues:  (Tracked in NHDGCT_QUEUES.DAT table.)

Q-file: linear_rch_codes_no_dates.txt – Q-item RCH_CODE.
Q-file: area_rch_codes_no_dates.txt – Q-item RCH_CODE.

The above queue files identify source reach features that do not have an associated date in the source NHDReachCrossReference table.  If queue files are created, review them and update the NHDReachCrossReference table as needed. Then rerun this step.
7.  Transform source coverages.
This tool transforms the source coverages, NET100 and REGRCHS, to better fit the target network coverages. Output coverages are named NET100O and REGRCHSO.  A summary of the transformation results are written to the file transformation_results.txt in the project workspace.  This file is also displayed in a popup window similar to the one displayed below.  It must be closed prior to moving on to the next step.  After closing the file view window, another message box should pop up indicating that the NHDGCT process completed successfully.
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NOTE: Upon completion of this step, the file nhgct_project_file.txt should be edited to include ‘net100o’ on the last line of the file.  A sample of an updated file follows (This step will not be required in future versions of NHDGCT):
05070101

05070101_nhd.mdb

NHD64835.mdb

net100o
REQUIRED ENHANCEMENT: 
1) nhdgct_linear_conflation.py is currently hardcoded to use net100o as the source network. This program should have an argument for the source network coverage that gets read from the nhdgct_project_file.txt.  That will allow the users to control which source network coverage to use.
8. Conflate 2D features and assign underlying feature code to target network.
This step performs automated conflation of region reaches and assigns an underlying feature code for each target NHDflowline feature.  An underlying feature code identifies the type of area feature through which an artificial path feature passes.  Underlying feature codes are used to segment the flowline network into similar feature types between confluences and to simplify the linear conflation process.
If a DLG coding anomaly is detected in the target waterbody coverage (HYD2D_FC), then a message similar to the following will be displayed.
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Exit the program by entering a ‘Y’ if a message similar to the above is displayed, and review the features in the HYD2D_FC coverage that have the listed DLG codes and determine if associated FCODE values should be updated.  Upon making any required corrections to the HYD2D_FC polygon attribute table, you can rerun this step.

After this process completes successfully, 2D conflation results are display in a window similar to the one below:
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Conflation results are also stored in the file area_conflation_results.txt in the project workspace.

ASCII queue files generated by the 2D conflation process are:

2drc_one_to_many.txtq, 
2drc_many_to_one.txtq, and 
2drc_missing_reaches.txtq. 

The above queue files are tracked in the nhdgct_conflation_qs and will be reviewed in step 11.
In addition, features with underlying feature code errors may be written to the coverage FC3D_ERS.  This coverage contains copies of the NET24 features having underlying feature code problems, and this coverage may be used as queue file to drive to problem features and correct attributes on the NET24 coverage as necessary.  Correcting these issues on the NET24 coverage may improve the next step of automated conflation
9.  Conflate 1D features.

This step performs automated conflation of linear (1D) reach codes from the source network (NET100o) to the target network (NET24P). Correct matches are stored in Info table RCH_CODES.MATCH and likely correct matches are stored in Info file RCH_CODES.PART_MATCH.
The input network is pruned to include only those tributaries that are deemed to be candidate tributaries for conflation.  Then automated linear conflation is performed using the pruned network as the target dataset, which receives the source conflated reaches.  Linear conflation results on the target output coverage are reviewed and several queues may be generated.
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Upon completion of the program the linear_conflation_results.txt file will popup displaying the results of conflation and the queue files that were generated.  An example is displayed above.  Drag the pull-down bar on the popup window to review all results.

Generates Summary file: linear_conflation_results.txt (popup) is written to project workspace.

Generates Queues: One or more of the following text queue files may be generated by this process.  The queue files are discussed further in step 11.
1drc_missed.txtq

1drc_gapped.txtq

1drc_branched.txtq

1drc_all_4_nada.txtq

1drc_no_match.txtq

1drc_part_match.txtq

1drc_many_to_one.txtq

Default tolerances 300, 100, 50, 100

a. 150, 50, 30, 40   conflation_tols.dat Larry mentioned

b. Tighten up tolerances for less branched reaches

c. If this step is reran you will need to delete the net24p coverage

10. Transfer source reach codes to target feature classes.
This process adds the SRC_ReachCode fields to the NHDFlowline and NHDWaterbody feature classes and populates them with the reach code values conflated through the automated processes (steps 8 and 9).  In addition, SRC_Flag fields are added to the NHDFlowline and NHDWaterbody feature classes and populated as needed.  If a geometric network exists on the NHDFlowline feature class, then a message box, similar to the one below, will appear indicating that the network will be deleted. Click Ok on the message box and the following one, indicating that the network has been deleted.
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Two progress bars, similar to the one below, should popup displaying the progress of the 1D and 2D transfer process.
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The process adds the oned_conflation_table and twod_conflation_table to the target geodatabase file.  These tables provide a cross reference of the reach codes that are transferred to the target drain and waterbody features through the automated process.  These two tables will not be maintained or used again in subsequent processing (therefore, they could be deleted).  

If more than one reach code is automatically assigned to a target feature, then the oned_many_to_one and/or twod_many_to_one tables are added to the target geodatabase to store required many-to-one transfer information. The many-to-one tables are updated, as needed, through the interactive review process (step 11).  In step 14, Reach codes stored in the source and target feature classes and the many_to_one tables will be used to generate the reach cross reference table. 

The files nhdgct_queues and nhd_conflation_qs are added to the target geodatabase.  These files track the data processing error queues and conflation queues that have been generated through previous processing steps, respectively.  The nhdgct_conflation_qs file is used to monitor progress on the subsequent interactive conflation review process (step 11).

As in all previous steps, a message box similar to the one displayed below will popup when the transfer process is completed.
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Generates Access geodatabase tables:

Nhdgct_conflation_qs


Nhdgct_queues


oned_conflation_table


twod_conflation_table


oned_many_to_one (if necessary)


twod_many_to_one (if necessary)

NOTE:  It is expected that this process will be completed once per dataset, but it can be run more than once, if necessary.  To run this step more than once, the SRC_ReachCode fields must be deleted from the target feature classes (NHDFlowline and NHDWaterbody).  If SRC_ReachCode exists on the target feature class, then the program exits without completing the process. If only SRC_Flag exists on the target feature classes, then it is deleted and re-added, along with the SRC_ReachCode field.  Then the processing_step.file should be edited to change the 10 to a 9, and the file should be saved.  Subsequently, step 10 can be rerun from the project form.
NOTE: Do not manually edit the oned_many_to_one or twod_many_to_one tables. Modifying these tables will ruin the tracking of reach transfers and cause subsequent programs to malfunction, along with generating improper records in the reach cross reference table.  The GISQEdit tools automatically update these tables in an appropriate manner.

11.  Interactive review and update of conflated data.

The automated conflation process should properly transfer about 85 to 98 percent of the linear reach codes to associated NHDFlowline features.  However, it is necessary to interactively review about 5 to 15 percent of the linear reach features and manually update some transfers.  On the other hand, the automated 2D conflation process is typically less successful due to disparate methods of data collection for areal waterbody features.  Therefore, a greater percentage of areal reach transfers must be interactively reviewed.  
NOTES about SRC_Flag values:
Through the automated conflation process, each target feature should receive SRC_ReachCode and SRC_Flag values, either of which may be null or unpopulated.  Valid SRC_Flag values and associated definitions follow:

· 0 or <null>:  One or no source reach code is transferred to this target feature. If SRC_ReachCode is non-blank for this feature, then all target features assigned this source reach code are connected (i.e. no gaps exist among these target features).
· 1:  More than one source reach code is transferred to this target feature, and a many-to-one record exists for this feature. Features with this flag will receive new reach codes in step 12, and one or more one-to-partial (1P) or partial-to-partial (PP) records will be added to the reach-cross-reference table with this source reach code in the old reach code field. (See Appendix A: Reach Conflation Flag Examples)
· 2:  The source reach code on this feature is transferred to one or more target features, and the set of target features with this source reach code is not connected (i.e. gapped or discontinuous transfer). Or, the source reach code is transferred to only one feature, but it is only a partial match.  This flag causes partial-to-one records (P1) to be added to the reach-cross-reference table (See Appendix A: Reach Conflation Flag Examples).
Graphical examples associated with the SRC_Flag values are presented in Appendix A. 

When updating conflated reach codes, the important thing to remember is that a reach code should be transferred to a target feature if that feature is draining the same area of land as the associated source reach feature, regardless of differences between source and target feature representations.  A target feature with a SRC_Flag value greater than one indicates that the target feature representation is substantially different from the associated source feature or features, and therefore, the source reach code or codes must be retired and a new reach code must be assigned to the target feature.  Consequently, flagged source reach codes, along with any other source reach codes in the many-to-one tables, will be included in the reach cross reference table.

Use the queued-edit toolbar (displayed below) to drive through each conflation queue file associated with 2D and 1D reach transfers.
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NOTE: Do not manually edit the oned_many_to_one or twod_many_to_one tables. Modifying these tables will ruin the tracking of reach transfers and cause subsequent programs to malfunction, along with generating improper records in the reach cross reference table.  The GISQEdit tools automatically update these tables in an appropriate manner.

a)  Review and update 2D conflation.
Click on the 2D Queue button of the queued-edit toolbar to activate the NHDGCT QEdit: 2D Conflation form menu (shown below).  
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The 2D Conflation menu has several controls:
‘Current queue’ list-box: lists the name of the queue file currently being reviewed.  Queue files reside in the project workspace.  The pull-down arrow attached to this box allows you to select among queue files.  Possible queue files that may be displayed are:

· 2drc_many_to_one.txtq – lists the ‘wb_num’ value for waterbody features having more than one associated reach code. (Not currently being used for 2D features).
· 2drc_one_to_many.txtq – lists reach codes associated with more than one waterbody.
· 2drc_missing_reaches.txtq – lists source reach codes not transferred to any target waterbody.
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  next / previous queue:  move between queue files.

‘Queue value’ list-box: lists the queue value of the currently selected record of the current queue file.

‘Source Q field’ combo-box: lists the field in the source waterbody table associated with queue value.
‘Target Q field’ combo-box: lists the field in the target waterbody table associated with queue value.

‘Many-to-One Transfer Table’: displays the record from the many-to-one table with the current queue value.  The user can interact with this table by selecting one of the RCH_CODE fields.  This table is only populated when working on the many-to-one queue.
‘Source Waterbody’ table: displays selected fields of records in the source waterbody table associated with the current queue value.  The user can interact with this table by selecting one or more records of the table, which are then highlighted in the table.  In addition, features associated with selected records are highlighted in the map view.
‘Target Waterbody’ table: displays selected fields of records in the target waterbody table associated with the current queue value.  The user can interact with this table by selecting one or more records of the table, which are then highlighted in the table.  In addition, features associated with selected records are highlighted in the map view.
‘Drop’ command button: drops SRC_ReachCode values from target features associated with records selected in the Target Waterbody table.  When pressed SRC_ReachCode values of selected features are set to blank or the next available RCH_CODE value in the many-to-one table.  Additionally, if SRC_ReachCode is set to blank, SRC_Flag is set to 0, or SRC_Flag is set to 1 if more than one RCH_CODE is associated with the feature in the many-to-one table.  In addition, hitting the Drop button will cause the many-to-one table to be updated as needed.  The Drop button is activated when one or more records are selected in the Target table.  

SRC_Flag may also be set to 2, if the SRC_ReachCode value is transferred to more than one waterbody feature, which would make a gapped or discontinuous reach code.  

Notes on many-to-one table: when working on the many-to-one queue, the drop button may also be activated if a source record is selected in the Source table.  Each record in the many-to-one table is associated with only one feature in the target feature class, but each of these target features has two or more source reach codes associated with it.  Therefore, you can toggle between the source RCH_CODEs and display the associated source features by clicking on one of the RCH_CODE values in the many-to-one table, which also changes the records displayed in the Source table.  Only one of source RCH_CODEs can be assigned to the SRC_ReachCode field on the target feature.  Therefore, if necessary, you can either drop the reach code displayed in the Source table or the one in the target table, by selecting the appropriate record and clicking the drop button. The many-to-one table will be updated as needed when the drop button is clicked.
‘Undo’ command button: This button undoes all transactions associated with the previous Drop commands. (Currently, only two previous drop commands can be undone while the form remains open.)
‘Transfer’ command button: Opens the transfer menu which enables the transfer of a source reach code to a set of selected target features.
Clicking on the 2D Queue button activates the 2D Conflation form, adds the source and target waterbody feature layers to the map view, and drives to the first feature of the current (first) queue.  If the form does not select a queue file, then use the pull down button of the Current queue list-box to select a queue file.
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  Use the next / previous button associated with the ‘Queue value’ list-box to drive to each of the features in a queue.  Where necessary, update the SRC_ Reachcode and SRC_Flag values on the features by using the Drop, Undo, Transfer, and 2-Flag (not yet available) buttons.  You can also use the pull-down button tied to the ‘Queue value’ list-box to select a particular value to review.  
Review all 2D queue files and update conflated values as necessary.  It may be necessary to change display symbols of the source and/or target features to provide better contrast between these layers.
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Example 1: Many-to-one transfer for 2D features.  

As you review the 2drc_missing_reaches queue, it may be necessary to transfer a reach code to a feature which has already been assigned a reach code properly, such as in the case shown in the figure to the right. The reach code of the selected source waterbody (darker shading outlined with thick cyan line) was not transferred to target waterbody (light shading outlined with thin dark blue line). 

Pressing the transfer button opens the transfer tool form menu. Use the ‘Select Target Features’ button to select the target waterbody or waterbodies that should receive the source reach code. A messages box, like the one below, will popup
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indicating that you should use (click on) the ‘select target features tool’,[image: image24.png]


 to pick the desired target features. Upon selecting a target feature, it will be outlined with a thick red line, and the attributes of the selected features will be displayed in the transfer tool form, as shown below. Selecting a row in the target features form menu highlights the row in green on the form, and highlights the feature in red on the map display, as shown in the following figure.
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Selecting the ‘Transfer Source Value to Target Features’ button on the transfer form brings up the following message box:
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At this point, you can selected yes, no, or cancel. The yes button will transfer the source reach code button to the selected target feature (or features) and overwrite any existing reach codes that were previously transferred to each target feature.  That is, the SRC_ReachCode value will be replaced with the new source reach code value.  Furthermore, the many-to-one table will be updated if necessary. Selecting the no button will transfer the reach code to the SRC_ReachCode attribute of the selected features and add the reach code to a many-to-one record for the selected waterbody, or waterbodies, if needed. A message similar the one below will be displayed.
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Upon clicking the ‘ok’ on the message box, the transfer tool form will be updated to reflect the changes, similar to the following:
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Notice that the SRC_Flag has been set to 1 to indicate that the feature has been included in the many-to-one table, which uses the wb_num as the key item.

b)  Review and update 1D conflation.

Review the 1D conflation queues and update SRC_ReachCode and SRC_Flag values on the target NHDFlowline feature class using the tools provided. Any features that receive a SRC_Flag of 1 or 2 will be assigned a new reach code and the SRC_ReachCode values will be included in the reach cross reference table. A SRC_Flag value of 1 will produce reach cross reference records having a change code of 1P (one source reach to partial target reach) or PP (partial source reach to partial target reach). Whereas, SRC_Flag value of 2 will produce reach cross reference records with a P1 (partial source reach to one target reach) change code.
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: Button to update queue of gapped and branched values for SRC_ReachCode on NHDFlowline.  
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: Button to recheck 1D conflation, regenerate queues, and update queue tracking table. 
Queues should be reviewed in the following order:

1) Review queues 1drc_missed.txtq, 1drc_gapped.txtq, and 1drc_branched.txtq.

2) Regenerate the queue for gapped or branched reach codes by clicking on the blue flag. This generates a single queue for gapped and branched reach codes named 1drc_gapped_and_branched.txtq.
3) Review the 1drc_gapped_and_branched.txtq and update reach code values as necessary. Be certain to remove all branched values. If necessary, flag gapped values with a 2.
4) Repeat above steps 2 and 3 until no branched reach codes exist and any gapped reach codes are flagged.

5) Regenerate the conflation queues by clicking on the green flag.

6) If the queue file exists, review the 1drc_all_4_nada.txtq, 1drc_no_match.txtq, and the 1drc_part_match.txtq.

7) If any updates were performed in above step 6, then regenerate the conflation queues by clicking on the green flag.

8) Re-review the 1drc_missed.txtq, the queues listed in step 6 above, and also the 1drc_many_to_one.txtq. While reviewing the 1drc_many_to_one.txtq, be sure to click on each RCH_CODE value in the many-to-one table to verify that it has been properly associated with the highlighted target feature.

Please read the following section before reviewing the queues as described in the above steps. The following section includes examples and descriptions for using the 1D Queue  tools to review and update SRC_ReachCode and SRC_Flag values on target NHDFlowline features.


1D Queue and Update Tools
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Click on the 1D Queue button of the queued-edit toolbar to activate the NHDGCT QEdit: 1D Conflation form menu.  
The 1D Conflation menu includes the same controls which react in the same manner as the 2D Conflation menu.  However, some additional queues are included in the ‘Current queue’ list-box:

‘Current queue’ list-box: lists the name of the queue file currently being reviewed.  Queue files reside in the project workspace.  The pull-down arrow attached to this box allows you to select among queue files.  Possible queue files that may be displayed are:

· 1drc_missed.txtq – lists source reach codes not transferred to any target flowline.

· 1drc_gapped.txtq – lists source reach codes that are transferred to more than one target feature and these features are not completely connected (i.e. gap exists).

· 1drc_branched.txtq – lists source reach codes transferred to more than one target feature.  Associated target features include at least one node where more than two of these features connect, making a branching pattern.
· 1drc_int_node.txtq – lists source reach codes transferred to one or more target features. Associated target features include at least one node where opposing orientation exists on the flowlines. Target flowlines should be displayed with arrows to help visualize each situation. Also, the IRCNDERR point coverage should be added to the map display. The IRCNDERR includes a point features at junctions having opposing flowline orientation.

· 1drc_gapped_and_branched.txtq – upon the second generation of the queues, this queue is substituted into the queue list for the gapped and branched queues. It lists source reach codes transferred to more than one target feature, which are either gapped or branched.

· 1drc_all_4_nada.txtq – lists source reach codes with features that are not within 150 map units of any target feature at 4 of 4 reference points along the source reach.
· 1drc_no_match.txtq – lists source reaches that mismatch transferred reach codes on target features at 1 to 4 reference points along the source reach.  Also, none of the transferred reach codes at the four reference points match the source reach code.
· 1drc_part_match.txtq – source reaches match at one to three of four reference points. 

· 1drc_many_to_one.txtq – lists the ‘drn_num’ values for target NHDflowline features having more than source reach code transferred to it.
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  Use the next / previous button associated with the ‘Queue value’ list-box to drive to each of the features in a queue.  When necessary, update the SRC_ Reachcode and SRC_Flag values on the features by using the Drop, Undo, Transfer, and 2-Flag (not yet available) buttons.  You can also use the pull-down button associated with ‘Queue value’ list-box to select a particular value to review.  

Review all 1D queue files, except the 1drc_many_to_one.txtq, and update conflated values as necessary.  It may be helpful to change display symbols of the source and/or target features to better distinguish between the layers.  Furthermore, it may be necessary to toggle the source layer on and off in the map display to view features underlying selected overlaying source features (see example below). Do not review the 1drc_many_to_one.txtq at this time because edits performed on the other queues will undoubtedly remove some values to the 1d-many-to-one table, which will cause an error message to be displayed each time a nonexistent many-to-one records is queried.
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Source NHDFlowline on.


Source NHDFlowline off.

Example 2: Many-to-one transfer for 1D features.
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As you review the 1D queues, it may be necessary to transfer a reach code to a feature which already has a properly assigned reach code, such as in the case shown in the figure to the right. The reach code of the selected source linear reach (thick cyan line) was not transferred to a target feature. The thick dark red lines are other source reaches, and the thin green lines are target linear features. The operator is driven to this source reach because it is in the queue of missed (that is, not transferred) reach codes. However, this reach code should be transferred to the target feature which flows in from south.

The reach code can be transferred to this reach using the ‘Transfer’ tool. Clicking on the ‘Transfer’ button of the 1D Conflation form opens the transfer tool, which is displayed below:
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The source reach code that will be transferred to target features using this tool is displayed in the ‘Source Value’ text box. In this case, the source reach code to be transferred is ‘05070101001811’.  The ‘Select Target Features’ button can be used to select target features that should receive the source reach code. Upon clicking the button, the following message box appears providing further guidance:
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The message box indicates that the ‘select target features tool’, [image: image38.png]


, should be used to pick the target features that should receive reach code ‘05070101001811’. Once this tool is activated, target features can be selected from the map display. Multiple features may be selected. Holding the ‘shift’ key down while simultaneously dragging a box over a feature will deselect (unselect) one or more target features from the selected set. Selected target features are highlighted with a thick red line on the map display and associated attributes are added to the transfer form menu, as displayed below.  In addition, as soon as some features are selected, the ‘Transfer Source Value to Target Features’ button is activated.
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Clicking on target feature records in the transfer tool form will highlight the selected row or rows in green on the form and outline the associated target features in brownish on the map display as shown below. When one or more records are selected in the ‘Target Features’ table of the transfer tool form, the  ‘Remove Selected Records from Set’ button is activated. Clicking on this button
[image: image185.png][ves = overmite/ |

Overwrite existing SRC_ReachCods value?

s 5 =




will remove these features from the selected set.  Once the desired set of target features is selected, the ‘Transfer Source Value to Target Features’ button can be pressed, which will transfer the source reach code value to the selected set of target features. Upon pressing this button, the following message box appears.[image: image186.png]OBJECTID' | DRNWUM | _RCH_CODE1 RCH_CODE2
v 5 795 0507010100330 _|05070101000058
s 45 s070101001762__ 0070101001764
0 3 os070101001858__[osorototootat
1 198 [05070101000035 (050701 01002101
12 273 0507010102624 |05070101002623
1 05 (0507010103353 0507010103354

Recad 1 [T _»[n| Show [l Seleced | Records (Dout ot





[image: image40.png][ves = overmite/ |

Overwrite existing SRC_ReachCods value?

s 5 =





Selecting yes will replace the existing SRC_ReachCode value on the target features, which is displayed in the target features table, with the source value that is displayed in the transfer tool. Also, if any of the selected features has an associated many-to-one record, then the source value is substituted into each many-to-one record for the old SRC_ReachCode value that is associated with that feature. Selecting the no button to the overwrite message box will replace the SRC_ReachCode value on the selected target features with the source value displayed in the transfer tool, and it will add the source reach code value to the many-to-one table for each selected feature.  If a record does not exist in the many-to-one table for any selected feature (referenced by drn_num), then a record will be created for the feature.  

In this instance, clicking the no button, completes the transactions and displays the following message box:
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Also, the target features table in the target tool menu is updated as follows:
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Notice that the SRC_ReachCode value has been updated in the Target Features table, and the SRC_Flag has been set to 1 for each target feature. Furthermore, the ‘Undo’ button has been activated.  The ‘Undo’ button may be used to undo the last transfer transaction that was completed while the Transfer Tool form remains open.
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Example 3: Many-to-one transfer for 1D features.
The figure to the right shows an example where a target feature, composed of artificial path, should receive multiple source reach codes. The target feature has been selected (thick red line) and its attributes are displayed in the following transfer form. Notice the source feature (thick cyan line) has reach code 0507010103354, and the selected target feature has already been assigned reach code 0507010103353, which is a source feature connected to the selected source feature. In this instance, the geodatabase process that was used to eliminate the branched reach in the large lake inappropriately assigned more than one reach code between confluences for this segment of the lake.  Each of these reach codes must be 
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assigned to the selected target flowline. This can be done with the ‘Transfer Source Value to Target Features’ button, and subsequently pressing the No option when the ‘Overwrite existing SRC_ReachCode Value?’ message box appears. [image: image189.jpg]ey e a—
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This will create a many-to-one record for flowline feature 906 (drn_num), as shown in the last record of the oned_many_to_one table that follows. 
Notice the last record contains the two reach codes (3353 and 3354) that were transferred to the flowline feature in this example.
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Example 4: Gapped transfer example.
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The above figures shows and example where a reach code was transferred to a discontinuous set of flowline features. In other words, one or more gaps exist in the selected target features (thick red lines). In this example the set of target features is also branched. The associated 1D Conflation form menu is displayed adjacent to the features. The form displays attribute records for associated source (thick cyan lines) and target features which are selected (thick bright red lines) in the figure. To correct this improper transfer, the SRC_ReachCode must be removed from some of target features using the ‘Drop’ button, and transferred to one or more target features using the ‘Transfer’ button.

To remove the source reach code off some or all of the target features, the records must be selected in the target flowline table of the 1D Conflation form menu. The associated feature of each highlighted record in the ‘target flowline’ table is also highlighted with light brown in the map display, as shown below.  When the desired features are selected, the ‘Drop’ button can be pressed to remove the SRC_ReachCode value from the features. The many-to-one table will be updated as needed.  The figures below exemplifies the selection process of one feature and activation of the Drop button on the form menu.
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Upon dropping the reach code from appropriate records, the transfer button may be used to activate the transfer tool to fill in gaps as needed.  The undo button is activated once a transaction is completed. The undo button may be used to undo the last two transactions, while the ‘1D Conflation’ form menu remains open.
Queue regeneration buttons for 1D queues:
Regeneration of queues is completed through two buttons, one for branched and gapped queues, and the other for all other queues.  However, you should close the 1D and 2D Conflate Queue Forms before activating either of the queue regeneration buttons.  (Currently, queue regeneration is only complete for the 1D queues).
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: Button to update queue of gapped and branched values for SRC_ReachCode on NHDFlowline.  
After reviewing and updating some or all of the reach code transfers in the gapped and branched queues, click on this button to regenerate these queues. A couple message boxes may be displayed, and messages indicating that the queue is being regenerated should be displayed in the lower left corner of the ArcMap interface.  Close the message box windows when they appear because they pause the program. A message box indicating that the check is complete, similar to the one below, will appear when the process is complete. Click OK on this box.
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Upon completion of this check, a new 1D queue file, 1drc_gapped_and_branched.txtq,   will exist in place of the other two: 1drc_gapped.txtq, 1drc_branched.txtq.  All of the transfers in the gapped and branched queues should be reviewed.  No branched transfers should exist in the data when you are completed with the update process.  It is possible to maintain some of the gapped transfers, but SRC_Flag must be set to 2 on any gapped transfer.
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: Button to recheck 1D conflation, regenerate queues, and update queue tracking table. 
After reviewing and updating all of the reach code transfers in the 1D queues (except the 1drc_many_to_one.txtq), click on this button to regenerate the 1D conflation queues.  A message indicating that the tool is 
“Running nhdgctrecheck1dconflation_nhdgct. . . . .” 

should be displayed in the lower left corner of the ArcMap interface.  After a few seconds, the queues should be regenerated and the file linear_conflation_results_recheck.txt should be written to the project workspace.  In addition, this file should be displayed in a TK popup window.  However, the file may only popup to the windows toolbar display at the bottom of your screen, which would appear as shown below.
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Open this window and review the results.  When you close the window, a process completion window, similar to the one below, should be displayed.  Upon closing this window, you can start re-reviewing the 1D conflation queues. 
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On the second pass through the 1D conflation queues, it should not be necessary to perform many updates to the conflation. In addition, remember to review the 1drc_many_to_one.txtq queue on this second pass. While reviewing the 1drc_many_to_one.txtq queue, select the RCHCODE1, RCHCODE2, etc. values in the ‘Many-to-One Transfer Table’ of the NHDGCT QEdit: 1D Conflation form (example below) to verify that the source reach codes have been properly associated with the target features. Update the SRC_ReachCode values on the target features as needed using the ‘Transfer’ and ‘Drop’ buttons on the 1D Conflation form menu. 
12.  Generate temporary reach codes for new reachable features and populate reachxref tab.

Prior to running this step, the SRC_ReachCode and SRC_Flag fields on the NHDFlowline and NHDWaterbody feature classes should be properly populated based on previous conflation steps. ReachCode and GNIS fields should be blank. This step processes the SRC_ReachCode and SRC_Flag values, along with associated many_to_one and one_to_many tables, to assign appropriate values to the ReachCode and GNIS fields. In addition, new temporary reach codes are assigned to new reachable features that have not received a conflated reach code.

This step automatically completes several tasks:

a) If any zero drn_num or wb_num values exist on the NHDFlowline and NHDWaterbody feature class tables, respectively, then the zero drn_num and/or wb_num values are updated to the next available values. This is completed to provide a unique key field for transferring attributes between feature class and associated coverage features.

b) The Python script nhdgct_generate_temp_reachcodes.py is run, which requires the target geodatabase as an input parameter.

c) Reach code fields in the NHDFlowline and NHDWaterbody feature class tables are populated by transferring values from associated coverage features.

d) Records in the target_rcl table generated from the coverage data are loaded into the NHDReachCrossReference table.

The Python script in step (b) above does the following: extracts the NHDFlowline feature class and converts it to a coverage, copies to the attributes of the NHDWaterbody feature class to a DBase file, copies the many-to-one tables to Dbase files, runs the AML that computes the new reach codes for the nhdgct_calc_new_reach_codes, and copies the resulting reach code transfer tables and reach cross reference table to Access tables in the target geodatabase.  The Access tables are used to complete steps (c) and (d) above. The process of generating new reach codes for the reachable target features requires several processing steps, which include: 

· check for gapped or branched assignments of source reach codes, 

· assign underlying feature codes to connectors and artificial paths, 

· retire conflated reaches passing through new large water body features, 

· identify the next highest reach code, 

· identify conflated reach codes that must be re-delineated because of incompatible feature codes, 

· segment features into stream or waterbody reaches, 

· assign new reach codes, 

· perform several quality assurance checks on the assigned reach codes, and

· generate the reach cross reference table.

While the process is running, some messages should appear in the lower left corner of the ArcMap display. Also, an Arcmap window with a black background should popup and display messages regarding the workstation AML processing. When processing is complete, a messages box with various messages, as shown below, should appear.
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Upon clicking the OK button, several messages will appear in the lower left corner of the ArcMap window, indicating that NHDFlowline and NHDWaterbody reach code and GNIS attributes are being updated.  Finally, a message box, similar to the one below, indicating whether or not any errors were encountered should appear when automated processes for this step are complete. 
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Updates nhdgct_log.txt file: The log file is updated to reflect processing tasks performed in step 12. Messages for this process are bracketed between lines defining the date and time for the start and end of the nhdgct_generate_temp_reach_code.py process. Review the messages in the nhdgct_log.txt file that describe this process. The log file is also updated to indicate if any error or warning queues were generated during the processing step. If any error or warning messages are found, use the described Info table or text queue files to review and fix the problems in the associated feature classes, as needed.

Some errors--such as the existence of branched or discontinuous SRC_ReachCode values on the NHDFlowline feature class—will halt the full processing of this step. If this occurs, then the FL_NET coverage may need to be deleted (KILL command) from the project workspace before rerunning this step. The error queue files that may be generated are listed below, along with the queue file type:
a. Q-file: Ascii file 1drc_gapped_and_branched.txtq – gapped or branched reachcodes that exist on the target NHDFlowline feature class.
b. Q: no fcode on flowline feature – if this message is found, then perform and attribute query on the target NHDFlowline feature class to find features with no FCode value.
c. Q: Arc coverage named FC3D_ER – the FC3D_ER coverage includes bad FCoded features.

d. Q: Info table SRC_BRANCHED_RC_ERRORS.NRC – List of NEW_RC value on FL_NET coverage arcs that form branches.

e. Q: No FCODE_3D values on arcs. Item FCODE_3D does not exist on the FL_NET coverage because of some program failure.
f. Q: Info table BRANCHED_NEW_RC#.NODE_NUM. List of branched NEW_RC values on the FL_NET coverage arcs.
g. Q: Info table GAPPED_NEW.DAT – List of NEW_RC values that are gapped in FL_NET coverage arcs.
h. Q: Ascii 1drc_rch_int_errors.txtq – list of reach code values with two from-nodes or two to-nodes. RCH# and NODE# of problem features in FL_NET coverage are also listed in Info table RCH_INT_ERRORS.RCH_NODE.
i. Q: Ascii 1drc_branched_and_gapped.txtq – gapped or branched reach codes.

j. Q: 11 Change Code records populated in NHD Reach Cross Reference table, which may need to be changed to P1.

k. Q: Info table temp.freq – old to new reach code records not accounted for in cross reference table.
l. Q: GDB file: mult_rcode_flowlines – stores drn_num values of NHDFlowline features that have been assigned multiple reach codes.

m. Q: GDB file: mult_rcode_wbs – stores wb_num values of NHDWaterbody features that have been assigned multiple reach codes.

n. Q: GDB file: mult_gid_srcrcodes – source reach codes with multiple GNIS_ID values.

o. Q: GDB file: mult_name_srcgid – source GNIS_ID values with multiple GNIS_NAME values.

p. Q: GDB file: mult_gid_drnnums – drn_num values (NHDFlowline) with multiple GNIS_ID values.

q. Q: GDB file: mult_gid_wbnums – wb_num values (NHDWaterbody) with multiple GNIS_ID values.

r. Q: GDB file: oned_mult_gid_rch_codes – NHDFlowline reach code values with multiple GNIS_ID values.

s. Q: GDB file: twod_mult_gid_rch_codes – NHDWaterbody reach code values with multiple GNIS_ID values.

t. Q: GDB file: oned_gob_gnis_id – gapped or branched GNIS_ID values on NHDFlowline feature class.

u. Q: Info table mult_contig_wb_rcs.dat – reach codes composed of multiple contiguous waterbody features.

NOTE: GDB indicates queue file is stored in the target geodatabase.
In general, queues a, b, d, e, f, and g will halt the full completion of step 12 processing.  Review the features and attributes flagged in these queues and update the data set as necessary. Subsequently, step 12 can be re-executed. If the process is completed successfully, the nhdgct_log.txt file should be reviewed for other possible processing errors that may be recorded. If any are listed, review and update, as needed, the NHDFlowline and NHDWaterbody features identified in any queues. It is particularly common to be required to edit GNIS_ID and GNIS_NAME values where they may be branched or gapped within double line stream or lake features.
For the time being, the majority of the quality assurance for the final target dataset is completed through the review and update of the aforementioned queue files. Please review and update the data in a thorough manner.

NOTE: If the process does not complete successfully, then the FL_NET coverage must be deleted from the project workspace before re-executing the step 12 process. The FL_NET coverage may be deleted with the Arc Info Workstation KILL command, with the ALL option. If the process does complete successfully, but you would like to rerun the step to regenerate the error queues, then the FL_NET coverage must be deleted and the processing_step.file must be set back to 11.
REQUIRED ENHANCEMENTS: 

1) Mouse-driven queuing tools that highlight and zoom to individual features in each queue.

13.  Process and review underpass situations, if needed. (Not complete).  Click this button to proceed to step 14.
14.  Review and update GNIS data.  (Eliminate branched and discontinuous GNIS names.)

Basically, this step provides the chance to review and update the GNIS data that have been transferred to the NHDFlowline feature class. If GNIS attribute errors associated with queues p through t of step 12 have already been corrected, then there will be little to do in this step. This step consists of regenerating queue t of step 12 (oned_gob_gnis_id). 
Run the Python script tool, nhdgct_gap_or_branch_attribute_check, which is in the NHDGCT toolbox. Select the NHDFlowline feature class of the target geodatabase as input and the GNIS_ID field should be selected as the input character field. Upon completion, a box with messages similar to below will appear:

Executing (nhdgct_gap_or_branch_attribute_check_1): nhdgct_gap_or_branch_attribute_check D:\NHD_Projects\nhdgct\local\wv_prep\05070101\05070101_nhd.mdb\Hydrography\NHDFlowline GNIS_ID

Start Time: Tue Jun 26 09:55:45 2007

Running script nhdgct_gap_or_branch_attribute_check...

Spatial Reference is Projected

Datatype is FeatureClass

Workspace is D:\NHD_Projects\nhdgct\local\wv_prep\05070101

GNIS_ID

GNIS_Name

ReachCode

SRC_ReachCode

Field gnis_id is a String type field.

Found D:\NHD_Projects\nhdgct\local\wv_prep\05070101\nhdgct_gobac.txt

Found some gapped or branched values.

Script: nhdgct_gap_or_branch_attribute_check.py completed successfully!

Completed script nhdgct_gap_or_branch_attribute_check...

Executed (nhdgct_gap_or_branch_attribute_check_1) successfully.

End Time: Tue Jun 26 09:56:22 2007 (Elapsed Time: 37.00 seconds)

The script generates the Info table 1d_gob_gnis_id.dat. Should any gapped or branched GNIS_ID values be detected, add the 1d_gob_gnis_id.dat Info table to the display and relate it to the NHDFlowline feature class by GNIS_ID. Select each record in the 1d_gob_gnis_id.dat table and drive to the associated feature to review and correct the GNIS attribution errors. In addition, the program generates the point coverage, ERRNODES, which includes all the nodes where branches or gaps exist among the features for the GNIS_ID attribute. Load the ERRNODES coverage into the display to help identify the attribution problems. (NOTE: Nodes where each problematic GNIS_ID value ends are also included in the coverage, so these end nodes should be considered false positives.)
After making any necessary updates, click on step 14 check box of the NHDGCT project status form to activate step 15.

15. Assign ComIDs and build status table.
This step automatically performs the following procedures:

1. Whenever possible, transfer ComIDs from the source NHDFlowline and NHDWaterbody features to associated target features.
2. All target NHDLine features receive new (add feature) ComIDs, and all source NHDLine ComIDs are maintained.

3. All ComIDs for source NHDArea features that can contain an artificial path (area of complex channel, canal/ditch, stream/river, and wash) are deleted (delete feature status record), and all other ComIDs for source NHDArea features are maintained. All target NHDArea features receive a new ComID (add feature).  Thus, source NHDArea features that cannot contain an artificial path--such as, lock chamber or rapid--are maintained.

4. Generates new negative ComIDs for target features that do not receive a source ComID, and for new reachcodes.

5. Writes add feature, delete feature, and modify geometry records to the NHDStatus table.

6. Populates the NHDReachCode_ComID table.

7. Copies records from the source to the target NHDProcessingParameters table.

8. Generates one record with a -1 DuuID for the NHDMetaData table.
Upon pressing button 15, the following message box will appear:
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The program automatically tries to transfer each source feature ComID that is associated with a conflated reach code to one NHDFlowline or NHDWaterbody target feature that has received the same source reach code.  This message box allows the operator to select how to handle source ComIDs associated with source reach codes that have not been conflated. Selecting ‘yes’ will automatically generate delete records for ComIds of features with unconflated reach codes. Selecting ‘no’ does not generate delete records for unconflated reach code features, which means they will be maintained in the NHD database. Selecting ‘cancel’ exits the process. If all reachable features in the source subbasin geodatabase have been revised in the new, target subbasin geodatabase, then selecting ‘yes’ is appropriate. However, if only a portion of the source subbasin features are being replaced with new data, then selecting ‘no’ is appropriate because source features in areas of the subbasin that have not been revised will be maintained.

A ‘Done’ message box will appear when the process completes. Source features associated with ‘Delete Feature’ records of the NHDStatus table can be reviewed by manually relating the ID field of the target status table to each feature table in the source feature classes, and subsequently selecting all ‘Delete Feature’ records in the target status table.
NOTES: 
· Branched and gapped GNIS_IDs should be removed from the target flowline feature class before running this step.

· To rerun this step, you must set the ComIDs to 0 in the target flowline and waterbody feature classes, and delete all records from the following tables in the target dataset: NHDStatus, NHDReachCode_COMID, NHDMetaData, and NHDProcessingParameters.

REQUIRED ENHANCEMENTS:

1) Process to assign ComIDs to point features.

2) Mouse-driven queuing tools that drive to each NHDLine, NHDArea, or other unconflated features and allow the user to transfer or delete the associated source ComID.
16. QAQC dataset. (Not complete). Click this button to proceed to step 17.
17. Allocate reach codes and substitute allocated for temporary reach codes.

This step counts the number of records in the target NHDReachCode_Comid table and accesses the reachcode allocator. It then substitutes the allocated reachcodes into the NHDReachCode_Comid table and in the associated fields of the NHDReachCrossReference, NHDFlowline, and NHDWaterbody tables of the target dataset.

Upon pressing button 17, the following message box appears:
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Selecting ‘yes’ will assign USGSMCMC as the Processing_Organization in the NHDProcessingParameters table. Selecting ‘no’ assigns USGSRMMC as the ProcessingOrganization. When processing is complete, button 18 will be activated.
NOTES:

· Currently, the program runs Perl script test_RCA_client.pl, which does not access the reach code allocator. The RCA_client.pl script must be implemented in VBA of nhdgct_beta.mxd to access the reach code allocator.

18. Project to geographic coordinate system (DD).
This step runs the Python script tool nhdgct_project_pgdb_to_geographic, which creates a new NHD personal geodatabase that stores features in the geographic projection on the NAD 83 datum with decimal degrees (DD) units. The new geodatabase is imported from an XML schema. Subsequently, features in the Albers database are loaded into the new decimal degrees database, and records from the NHDReachCodeComID, NHDStatus, NHDMetadata,, NHDReachCrossReference, NHDProcessingParameters, and NHDVerticalRelationship tables from the Albers database are copied to the decimal degrees database.
Upon successful completion of this process, a messages box similar to the one below should be displayed, which reports the number of features and tables records that are loaded into the new geodatabase.
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Clicking Ok completes that process, and the new decimal degrees dataset will be named NHD’subbasin’ where subbasin is the subbasin number of the dataset. 
PREPARE DATASET FOR LOAD INTO NHD DATABASE
1. Review and update tables in the final geodatabase, which has the name nhd’subbasin’.mdb (eg. nhd05050005.mdb). 
Edit NHDMetadata Table - Need accurate “Process Description”

The ProcessDescription for the record having DuuId = -1 will be populated with the following: 

“Conflation of reach data from lower resolution, or less detailed, features to higher resolution, more detailed, features using USGS NHD GeoConflation Tools (NHDGCT).”

Modify the to description to provide a reference to the scale of the source conflation data and the scale of the source material from which the new vector features were derived or extracted. Populate the other metadata fields--such as, HorizPositionalAccuracyReport—with appropriate descriptions if available.

Example only:

Conflation of reach data from lower resolution, or less detailed features to higher resolution, more detailed, features using USGS NHD GeoConflation Tools (NHDGEGCT). Using LiDAR derived DEMs we are creating Local Resolution NHD and conflating the 1:24,000 NHD attributes.
Edit NHDReachCrossReference Table – see graphic below

Edit/Calculate ReachFileVersion column to “TBD” -  all records
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2. Join dataset to original extracted dataset.  Track all edits in NHDStatus Table.  All inflow and outflows must be joined.  

NOTE:  Watch for NHDAreas that are accidentally deleted.  Remove “Delete” record from NHDStatus Table.

NOTE:  The new dataset should be ready to load into the NHD central database through the XML extract and XML2GDB process.

3. XML Extract  See XML Extract doc – view .log and .debug file errors
4. XML2GDB  See XML2GDB doc – view .log and .debug file errors

5. Zip transactional update files  01020304.xml, 01020304.rcl, original downloaded dataset NHD<XXXXXX>.zip, subset data, and 01020304.mdb and place on USGS ftp site or your ftp site.   
Keep names unique.

File naming convention:      
<State>_<subbasin number>_<date>.mdb    
                                            
<State>_<subbasin number>_<date>..xml
                                            
<State>_<subbasin number>_<date>..rcl
                                            
original downloaded dataset NHD<XXXXXX>.zip




& dataset that was ‘Subset by Poly’

APPENDIX A:  Conflation Flag Examples

One-Dimensional Features

· Source reaches displayed with thick cyan lines and labeled with uppercase letters.

· Target features displayed with thin red lines and labeled with lowercase letters.
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One-Dimensional Features

· Source reaches displayed with thick cyan lines and labeled with uppercase letters.

· Target features displayed with thin red lines and labeled with lowercase letters.
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Two-Dimensional Features

· Source reaches shaded light blue with green cross-hatch, outlined with thick cyan line, and labeled with uppercase letters.

· Target features shaded pink, outlined with red lines, and labeled with lowercase letters.

[image: image197.jpg]



Old
New



Reach
Reach
Change

Flag
Code
Code 
Code (RCL)
Case
1
A 
a
1P

many-to-one


1
B
a
1P

many-to-one

[image: image198.jpg]



1
A
a
1P

many-to-one

1
B
a
1P

many-to-one

[image: image199.jpg]



2
A
a
P1

one-to-many

2
A
b
P1

one-to-many
APPENDIX B 
Create Arc Workspace

Open Arc Prompt (Start>All Programs>ArcGIS>ArcInfoWorkstation>Arc:
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Enter “w” to see where you are on the drive:
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Navigate to folder where data is and create workspace. 

“lw” = List Workspace
 “cw = Create workspace
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Workspace has been created. 

Special Considerations

· Don’t delete coverages or workspaces in Explorer, always use the Arc prompt or ArcCatalog for file management
· Use caution on file name character length

· Keep paths as short as possible (we typically put our working files on the root drive)

Reproject Target Data to Albers
   1. Delete HYDRO_NET:  Open ArcCatalog and navigate to the target (DD) database.  Select the “Hydrography” and delete the “HYDRO_NET” from Hydrography.  

Note:  Hydro_NET_Junctions will automatically be deleted when you delete HYDRO_NET

Close ArcCatalog.

 SHAPE  \* MERGEFORMAT 



 2. Open ArcMap and Load Target Dataset.  

Select all data and click “Add” to load into ArcMap

    SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



3. Add the “Distributed Geodatabase” tool by right clicking in tool menu area.

       Click on “Distributed Geodatabase” in the pull down menu.      SHAPE  \* MERGEFORMAT 



   Note:  Be sure the full extent of the data is in the view.

   Click on the “Extract Data” button.  [image: image65.png]2




Extract Data Wizard > 

Click on  “Data.”

Click on “Geodatabase” 

Browse to Target dataset.  

Click on “Re-use schema.”

Click on “Show advanced options…”  

 SHAPE  \* MERGEFORMAT 



Click “Next”.

The Advanced Extract Data Options table will pop up.

In the Check Out column change all Schema Only to All Records.

Note:  Use “The current display extent” option only if the full extent of the data is in the view, otherwise use “The full extent of the data” is fine.

 SHAPE  \* MERGEFORMAT 



Click on Next.

The second Advanced Extract Data Options menu will pop up. 

 SHAPE  \* MERGEFORMAT 



Click “Next”.

 SHAPE  \* MERGEFORMAT 



Click “Finish.”

The “Extracting Data” pop-up appears, processes, and disappears.

 SHAPE  \* MERGEFORMAT 



Close ArcMap without saving changes.  This session is still in the original source decimal degrees (DD).
Topology Checks
Create Topology for Line and Area

 In ArcCatalog open source geodatabase (repeat steps for target)
Step 1:  Right Click on Hydrography, then delete HYDRO_NET. (If it is there)
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STEP 2

· Right click on “Hydrography”.

· Select “New” from the pull down menu.

· Then select “Topology.

Step 2:  Right click on Hydrography>New>Topology

 SHAPE  \* MERGEFORMAT 




STEP 3:  Click on Next
 SHAPE  \* MERGEFORMAT 




STEP 4:  Name:  Topo_Line>Click Next”.

 SHAPE  \* MERGEFORMAT 



   
STEP 5:  Check “NHDFlowline” as the feature class that will participate


in the topology.  Select “Next”.

 SHAPE  \* MERGEFORMAT 



   STEP 6:  Type “1” in the rank area.  Select “Next”.

 SHAPE  \* MERGEFORMAT 




STEP 7:

· Select “Add Rule” from the “New Topology” window.

· Select “OK” from the “Add Rule” window.

· Select “Add Rule” from the “New Topology” window.

· Use pull down on left to add additional rules.

· Select “Next” from the “New Topology” window.

 SHAPE  \* MERGEFORMAT 



   
Add rules:



Must not overlap



Must not self overlap



Must not self intersect



Must be single part

  
STEP 8:  Select “Finish”

 SHAPE  \* MERGEFORMAT 



   STEP 9:  Select “No” from the “New Topology” window.

 SHAPE  \* MERGEFORMAT 



 To perform “Waterbody” and “Area” topology checks start from:

   STEP 2:  Right click on “Hydrography”>“New” >Then select “Topology”.
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STEP 3 > Next

 SHAPE  \* MERGEFORMAT 



   STEP 4 > Type “waterarea” in the “Enter a name for your topology” area.

 Select “Next”.

 SHAPE  \* MERGEFORMAT 



   STEP 5:  Check “NHDArea” & “NHDWaterbody.”  Select “Next”.

 SHAPE  \* MERGEFORMAT 



STEP 6:  Type “2” in the rank area.  Select “Next”.

 SHAPE  \* MERGEFORMAT 



STEP 7:  Select “Add Rule.” Add three rules:  NHD Area>Must Not Overlap, NHD Waterbody>Must not Overlap, and NHDWaterbody Must Not Overlap with NHDArea.  Click OK.

 SHAPE  \* MERGEFORMAT 
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Select “Next” then “Finish”

 SHAPE  \* MERGEFORMAT 



STEP 9:    New topology has been established. Would you like to validate now?  Select “No”.

 SHAPE  \* MERGEFORMAT 



Close ArcCatalog.  

Resolve Topology Errors using Topology Error Inspector
Open ArcMap>New Empty Map>OK

 SHAPE  \* MERGEFORMAT 
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 Add Data

 SHAPE  \* MERGEFORMAT 



Select all and Add 

 SHAPE  \* MERGEFORMAT 
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Open Topology Tool from the ArcTool Bar (if not already opened)

Right Click on the Tool Bar and Select “Topology.”
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The Topology tool bar pops up.

 SHAPE  \* MERGEFORMAT 



In the Layers window under Hydrography there should be

The files for topo_line, and waterarea.
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Topology Checking for 2-D Features

In the Editor Toolbar, Click on “Start Editing:
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Open Topology Toolbar and make sure “waterarea” is selected. 
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Validate Entire Tolology:
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Select “Yes” if you want to validate the full extent.
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In the Topology tool bar
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Open the  Error Inspector [image: image99.jpg]


 at the end of the Topology tool bar.
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<Errors from all rules> are displayed

Right click on error

Zoom To

 SHAPE  \* MERGEFORMAT 



Overlapping NHDArea / NHDWaterBody

Salmon color polygon shows overlap

 SHAPE  \* MERGEFORMAT 



Right click on error

Select “Merge”

 SHAPE  \* MERGEFORMAT 



Select the feature you want to remain the same

 SHAPE  \* MERGEFORMAT 



SwampMarsh was modified to match 2D StreamRiver

 SHAPE  \* MERGEFORMAT 



Some errors will be “False Positives” 
These records you should right click and “mark as exceptions”.

Topology Checking for 1-D Features (topo_line) 

In ArcMap

In Editor
Start Editing

From NHD GEO Edit Tool select Topology and click on “Error Inspector”

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



Error Inspector with the 1D errors listed

 SHAPE  \* MERGEFORMAT 



Right click on error

Zoom To

 SHAPE  \* MERGEFORMAT 



Example of a Dangle error that must be edited when you encounter one.

 SHAPE  \* MERGEFORMAT 



NHD Tools Toolbox

Find Artificial Paths out of Area Features

In ArcMap

In the NHDinGEO  Standard tool bar
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 Click on the tool box 

Under NHD Tools in the tool window

Double click on Find artificial paths out of area features

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 
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Select Add Data
Navigate to C:\Projects\Work\  >Select the aps_out.shp file > Add

 SHAPE  \* MERGEFORMAT 



Right click on aps_out file and select Open Attribute Table.

 SHAPE  \* MERGEFORMAT 



The Attributes of aps_out table opens.

Select a record in the aps_out table

 SHAPE  \* MERGEFORMAT 
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Select Zoom To Selected Features
NOTE:  Edit any artificial path out of a water body that is equal to or greater than one meter.  Do not edit any artificial path out of a water body that is less than one meter.

 In the Layers window right click on aps_out shape file

Go to Joins and Relates and select Relate
 SHAPE  \* MERGEFORMAT 



Fill in the first three boxes as shown.

In the fourth box type in the name you want.

 SHAPE  \* MERGEFORMAT 



Select a record in the aps_out table>Click on Options
Then go to Related Tables and choose the Relate you want

 SHAPE  \* MERGEFORMAT 



In the NHDFlowline table>click on Show Selected (along bottom)

 SHAPE  \* MERGEFORMAT 



In the Tool bar

[image: image126.jpg]


 Zoom To Selected Features

 SHAPE  \* MERGEFORMAT 



You have to relate each record by following the steps depicted above.

Note: Once you have selected a record in a shape file you can use the Zoom To Selected button on the Tool bar and it will zoom to the feature without going through the above process.

Note: You can use the Select Features button in the Tool bar then select a flowline to make it active in the NHDFlowline table.

Note: Don’t have more than one feature checked in the Selection Window on the left.  Everything that is checked will be selected.

Improper Streams in Areas and in Waterbodies
In ArcMap

In the Standard tool bar
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 Click on the tool box

Under NHD Tools in the tool window > Double click on Find improper stream/rivers

 SHAPE  \* MERGEFORMAT 
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 SHAPE  \* MERGEFORMAT 
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Select Add Data
Navigate to work folder
Select imp_streams_in_wbs.shp
Add
 SHAPE  \* MERGEFORMAT 



Right click on imp_streams_in_wbs file and select Open Attribute Table.

 SHAPE  \* MERGEFORMAT 



Attributes of imp_streams_in_wbs pops up

 SHAPE  \* MERGEFORMAT 



Select a record in the Attributes of imp_stream_in_wbs table.

 SHAPE  \* MERGEFORMAT 



[image: image137.jpg]



Select Zoom To Selected Features
 SHAPE  \* MERGEFORMAT 



In the Layers window right click on imp_streams_in_wbs shape file

Go to Joins and Relates and select Relate
 SHAPE  \* MERGEFORMAT 
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Fill in the first three boxes as shown.  In the fourth box type the name you want.

Select a record in the Attributes of imp_streams_in_wbs table

Click on Options
Then go to Related Tables and choose the Relate you want

 SHAPE  \* MERGEFORMAT 



In the NHDFlowline table>click on Show Selected records

by the Selected button shows Records (1 out of *2000 Selected)

 SHAPE  \* MERGEFORMAT 
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 Zoom To Selected Features

 SHAPE  \* MERGEFORMAT 



You have to relate each record by following the steps depicted above.

Note: Once you have selected a record in a shape file you can use the Zoom To Selected button and it will zoom to the feature without going through the above process.

Note: You can use the Select Features button in the NHDinGEO Tools bar then select a flowline to make it active in the NHDFlowline table.

Note: Don’t have more than one feature checked in the Selection Window on the left.  Everything that is checked will be selected.

Gapped or Branched Attribute Check (Reachcodes & GNIS IDs)

Open ArcMap

The gapped or branched attribute tool is a two part process:

1. Check named features for gaps or branching by using GNIS_IDs

2. Check unnamed reaches for gaps or branching by using reachcodes

ArcToolbox:

NHD Tools

Double click on gapped_or_branched_attribute_check

 SHAPE  \* MERGEFORMAT 



Browse to Select Feature Class

 SHAPE  \* MERGEFORMAT 



Select NHDFlowline in your personal geodatabase (.mdb)

Add 

 SHAPE  \* MERGEFORMAT 



Use drop down to select Character Field “GNIS_ID”

OK

 SHAPE  \* MERGEFORMAT 



Script dialog box:

Successful completion

Output – Same folder as your pgdb “1d_gob_gnis_id.dat”

Close

Note: If you do not have any errors the table will not be created.

 SHAPE  \* MERGEFORMAT 



ArcToolbox:

NHD Tools

Double click on gapped_or_branched_attribute_check

 SHAPE  \* MERGEFORMAT 



Browse to Select Feature Class

 SHAPE  \* MERGEFORMAT 



Select NHDFlowline in your personal geodatabase (mdb)

Add

 SHAPE  \* MERGEFORMAT 



Use drop down to select Character Field “ReachCode”

OK

 SHAPE  \* MERGEFORMAT 



Script dialog box:

Successful completion

Output – Same folder as your pgdb “1d_gob_gnis_id.dat”

Close

Note: If you do not have any errors the table will not be created.

 SHAPE  \* MERGEFORMAT 



Open ArcMap
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 Add Data

Files are one folder up from your personal geodatabase

Add
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.dat and errnode files are added to the table of contents
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Right click on 1d_gob_gnis_id.dat>Joins and Relates>Relate
 SHAPE  \* MERGEFORMAT 



Populate table as shown below:

 SHAPE  \* MERGEFORMAT 



Right click on 1d_gob_gnis_id.dat>Open attribute table

 SHAPE  \* MERGEFORMAT 



Select record >Options>Related Tables>1d_gob_gnis_id: NHDFlowline

 SHAPE  \* MERGEFORMAT 



Associated NHDFlowline Records are selected.

 SHAPE  \* MERGEFORMAT 
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 Zoom to Selected records

In this case the GNIS_ID (and GNIS_Name) is disconnected

 SHAPE  \* MERGEFORMAT 



Example: Error from 1d_gob_gnis_id table ……..

In this case the GNIS_ID (and GNIS_Name) is branched.

 SHAPE  \* MERGEFORMAT 



Resolve all errors in table

 SHAPE  \* MERGEFORMAT 



Right click on 1d_gob_reachcode.dat>Joins and Relates>Relate

 SHAPE  \* MERGEFORMAT 



Populate table as shown below>OK

 SHAPE  \* MERGEFORMAT 



Right click on 1d_gob_reachcode.dat>Open attribute table

 SHAPE  \* MERGEFORMAT 



Select record>Options>Related Tables>1d_gob_reachcode : NHDFlowline

 SHAPE  \* MERGEFORMAT 



Associated NHDFlowline Records are selected

 SHAPE  \* MERGEFORMAT 
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 Zoom To Selected records.  In this case the ReachCode is disconnected

 SHAPE  \* MERGEFORMAT 



Resolve all errors in table

 SHAPE  \* MERGEFORMAT 



XML Extract

Go to Start>All Programs>NHDUtilities>XMLExtract


Navigate to D:\Projects\Work\NHD_01020304_alb.mdb or mdb you want to perform the extract on. 

 SHAPE  \* MERGEFORMAT 



Click “Create XM L

Successful Completion:

 SHAPE  \* MERGEFORMAT 



XML Extract Errors

Example XMLExtract debug file

Error occurred 11/30/2005 8:54:52 AM

Record Call Stack Sequence – Bottom line is error line.

ProcessNHDStatusRecords XMLExtractModule Line : 609

ReportError Errorhandeling Line : 39

Description

Feature or relationship with COMID -244 not found

XML2PersonalGDB

In C:\Projects\original_<CUnumber>\

IMPORTANT:  Delete the NHDXXXXX.mdb and extract or unzip the NHDXXXXX.zip to make another NHDXXXXX.mdb

In ArcCatalog navigate to NHDXXXXX.mdb\Hydrography and delete the

HYDRO.NET and Net Junctions

Close ArcCatalog

Now you are ready to run the XML2PersonalGDB

 SHAPE  \* MERGEFORMAT 
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 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



If Successful:

 SHAPE  \* MERGEFORMAT 



See the following for Un-Successful Completion:



(Debug File in Root D:\)

Example XMLExtract debug file

Error occurred 11/30/2005 8:54:52 AM

Record Call Stack Sequence – Bottom line is error line.

ProcessNHDStatusRecords XMLExtractModule Line : 609

ReportError Errorhandeling Line : 39

Description

Feature or relationship with COMID -24 not found

Delete





topo_line





Accept whatever is here





Add Rule





Select “Next” after you have added all the rules.





NHD_0102030_alb.mdb





Double click on the .mdb you want to edit.





Add 














Click on “Validate Entire Topology”











overlap





 2





 1





Have this on topo_line





Error Inspector





Select on “Validate Entire Topology”





Search Now





Uncheck “Visible Extent only”





D:\Projects\original_<CUnumber>\work\<CUnumber>_alb.md





aps_out





Click on button to select the record.





aps_out





Relate





Relate5





Options 





Relate5:NHDFlowline





Example of error





D:\Projects\original_<CUnumber>\work\NHD_<CUnumber>_alb.md





Imp_streams_in_wbs





Click on button to select a record





Zoom To Selected Features





Relate 





imp_streams_in_wbs





Select the Relate you want





Options 





Gapped_or_branched_attribute_check





D:\Projects\Work\NHD_01020304_alb.mdb\Hydrography\NHDFlowlin





NHDFlowline





Add 





Gapped_or_branched_attribute_check





D:\Projects\ NHD_01020304_alb.mdb \Hydrography





NHDFlowline





Add 





errnodes,  1d_gob_gnis_id.dat, 1d_gob_reachcode.dat





work





Joins and Relates





1d_gob_gins_id.dat





Relate 





1d_gob_gnis_id.dat





Open 





1d_gob_gnis_id : NHDFlowline





Related Tables





Select record





Options 





1d_gob_reachcode.dat





Joins and Relates





Join 





1d_gob_reachcode.dat





Open 





Select record





Related Tables





1d_gob_reachcode_:  NHDNHDFLowline





Options





D:\Projects\original_<CUnumber>\Copy of NHDXXXXX.mdb





D:\Projects\original_<CUnumber>\load\<ST>_<CUnumber>_<mmddyy>_<initial>.xml








NHD_01020304_DD.xml





2  Navigate to C:\Projects\Load\ NHD_01020304_DD.mdb .xml





  4 





 3  Select the filename you want to enter into the Input XML File box.





 1 





D:\Projects\\load\\ NHD_01020304_DD.xml





Your Name





D:\Projects\work\NHD_01020304_alb.mdb





Your Name





Pull down menu





Distributed Geodatabase tool





Extract Data button





Select OK





 3





4





Copy of NHDXXXXX.mdb





Copy of NHDXXXXX.mdb





original_<CUnumber>





Navigate to 


D:\Projects\original_<CUnumber





C:\Projects\load\ NHD_01020304_DD.xml





C:\Projects\Original\NHDXXXXX.mdb 





C:\Projects\load\NHD_01020304.DD.rcl
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