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Introduction

1.1

1.2

This sample toolset has been developed for use with ESRI ArcGIS Desktop and data
from the Australian Hydrological Geospatial Fabric (Geofabric). The toolset
demonstrates how to perform some common tasks of hydrologists and is currently
centred on a workflow that involves the creation of catchment areas for a set of given
monitoring points.

The script tools in the toolset have primarily been developed to be used with data from
Geofabric version 2.1 (in ESRI File Geodatabase and Shapefile format), however, an
attempt has been made to keep the tools sufficiently generic to be compatible with
other datasets following a similar (relational) structure to that utilised by Geofabric
products.

The tools have also been kept free of any dependencies on third party software (for
example, third party Python extensions) that are not included as part of a regular
installation of ArcGlIS for Desktop (i.e. Python and arcpy).

ArcGIS version

The sample toolset has been developed for ArcGIS for Desktop 10.x (formerly known
as just ArcGIS Desktop).

ArcGIS Desktop licenses

1.2.1 Advanced (Arcinfo) level license

An Advanced (Arclnfo) level license is required in order to use some of the tools (see
below) contained within the Geofabric sample toolbox in ArcGIS for Desktop.

¢ Create candidate ghost nodes

e Create catchments: required only for option (2 — split) for ‘Ghost node outflow
catchment’ parameter.

e Create sub-catchments: required only for option (2 — split) for ‘Ghost node outflow
and inflow catchment’ parameter.

1.2.2 Spatial Analyst license

A Spatial Analyst license is also required for some tool options:

e Create catchments: required only for option (2 — split) for ‘Ghost node outflow
catchment’ parameter.

e Create sub-catchments: required only for option (2 — split) for ‘Ghost node outflow
and inflow catchment’ parameter.

April 2014 | Geofabric Version 2.1
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1.3

1.4

1.5

1.6

1.7
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Saving output files

It should be noted that, when following this tutorial, an ArcGIS Desktop Basic (ArcView)
license will prevent some of the tool outputs from being saved to a feature dataset
contained within a copy of the Geofabric product schema. The presence of relationship
classes (Advanced license level functionality) in the feature dataset of the relevant
Geofabric product (Surface Network) is the reason for this restriction. Saving output
files within the supplied feature dataset is not an issue with an Arcinfo license.

All output feature classes in this tutorial are therefore saved to the root level of the
supplied geodatabase in order to avoid confusion around this restriction.

Symbology — LYR files

Some of the symbology used in this document is based on LYR files that are supplied
with Geofabric V2.1. LYR files have been included in the sample toolset ZIP file to
assist the interpretation of the steps outlined in this tutorial.

Disclaimer

The toolset is made freely available under a Creative Commons Attribute Australia
License and its source code (Python) is open to be modified and extended as suits.
However, the Bureau of Meteorology (the Bureau) does not warrant that the toolset and
the tools contained within will be free of errors or other defects that may result in data
corruption or loss, nor does it provide any warranty that the output of the tools will be
accurate and to be relied upon.

Support

Since this toolset is intended as a developer sample only, the support for its use by the
Bureau will be limited. However, wherever possible, the Geofabric team will endeavour
to provide support for feedback received about the toolset.

Future plans

1.7.1 Geofabric tools

Plans for further development of the sample toolset include the addition of at least
three more script tools:

1. Catchments toolset

. Create stream links tool

2. Network toolset

. Create preferred flow nodes

. Update network topology with preferred flow tool

1.7.2 Open source GIS software

There is also a longer term idea to provide a version of the toolset that is compatible
with a popular Open Source Geographic Information System (GIS), such as Quantum
GIS.


http://creativecommons.org/licenses/by/3.0/au/
http://creativecommons.org/licenses/by/3.0/au/
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2 Toolset and workflow overview

2.1 Toolset content

This document describes an example workflow that utilises all eleven of the currently
functional tools contained within the toolset.

The three script tools with an asterisk have been included to give an indication of the
future planned additions to the toolset. These tools currently do not do anything other
than provide documentation as to their planned intended usage.

= B Geofabric Tools V1-5-0
= E; Catchments
" *Create Stream Links
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¢ Create Catchments

. Create Sub-catchments

host Modes
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2.2 Workflow steps

The graphic below shows the order of the tool execution in this document’s workflow.
The workflow is a common task that many hydrologists face: the creating upstream

catchment areas for a set of given monitoring points.

Steps 1 -2 %3 Ghost Modes
=" Create Candidate Ghost Modes

T
i
&

" Create Ghost Nodes

i

=

etwork

" Build Network Topology from Attributes

=" Update Network Topology with Ghost Modes
&' Trace Stream MNetwork

Steps3-5 &

Lan) Law

L

Step 6 & Catchments
6a E Create Catchments
&b E Create Sub-catchments
Steps 7 -9 & Utilities
(optional) %" Remove Inner Rings
E Select Disjoint Multipart Features
&' Select Features By Relationship
Step 10 %! Pfafstetter
(optional) E7 Pfafstetter Catchment Trace
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3 Step-by-step workflow tutorial

This tutorial steps through a common workflow which has been designed to familiarise
a new user with the tools contained in the AHGF Sample Toolset v1.5.0.

3.1 Download the AHGF Sample Toolset V1-5-0

1. From the Bureau of Meteorology Geofabric website, browse to Get Data and
select Download the Sample Toolset from the Geofabric FTP site. Select
Geofabric_Sample_Toolset_v1l 5 0.zip file and Save File.

2. Install the Sample Toolset by unzipping the ZIP file to a chosen location.
3. Once unzipped the target directory should contain the following files.

File type File extension
1 ESRI toolbox tbx

13 Python modules py

5 Network Topology top

2 ESRI File Geodatabases .gdb

which are special sub-directories containing many

files

LYR files dyr
(symbology files stored in the LYR files folder)

Note: If the content of the Geofabric Sample Toolset zip file is relocated to another
directory, then the 14 Python modules will all need to be located within the same
directory due to internal dependencies (reuse of code). If the ESRI toolbox file
(Geofabric Tools V1-5-0.tbx) is moved to another directory then the source paths to the
tools in the toolbox will need to be updated accordingly.

10 April 2014 | Geofabric Version 2.1
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3.1.1 Pre-cooked network topology files - Geofabric Version 2.1

The Geofabric Sample Toolset v1.5.0 includes five pre-saved network topology files
(.top) that divide the country into five. A network topology file contains the connectivity
information of the stream network and is required for stream tracing as well as the

creation of catchments. The use of these .top files will become evident later in the
example workflow.

The five files are provided for the purpose of convenience. These files can save time
when using the Build network topology from attributes script tool for large areas.

The five areas East, North, South, Tasmania and West are built from the Geofabric

AWRA Drainage Divisions which are part of the Geofabric Hydrology Reporting
Regions product:

Topology file Geofabric Drainage Division

East.top Murray—Darling, North East Coast, South East Coast

North.top Gulf of Carpentaria, Timor Sea

South.top Lake Eyre, South Australian Gulf, South Western Plateau

Tasmania.top Tasmania

West.top Pilbara—Gascoyne, North Western Plateau, South West
Coast

The map below illustrates the geographic location of the .top files in relation to the
Geofabric drainage divisions.

Table Of Contents. rx

EEEELE
5 = Layers

= B Network Topology files

e
-

= [ Geofabric Hydrology Reporting Regions - V2.1
5 B AWRADrainageDivision

North.top

North
Westemn
Plateau

West.top

Pilbara-Gascoyne

South South.top

Westemn

East.top

Murray-Darling
Basin

Tasmania Tasmania.top
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3.2 Supplied Geofabric data

12

The packaged sample toolset is distributed with a specially packaged subset of version
2.1 Geofabric data for Tasmania. This data is in ESRI File Geodatabase format and is
the sample data used in this tutorial.

To replicate the tutorial workflow steps, we recommended you first extract the
appropriate data for your area from Geofabric.

The toolset has been designed to run on subsets of the national Geofabric products. To
extract an area of interest, such as a single drainage division, follow the instructions in
the Geofabric tutorial Create subset of Geofabric data on the Geofabric website:

http://www.bom.gov.au/water/geofabric/documentation.shtml

The sample toolset should work when run on the Geofabric stream network in its
entirety but is not recommended.

3.2.1 Prepare ArcMap for the workflow

In order to prepare for the workflow in ArcMap, load the sample data and add the
toolbox.

3.2.2 Add feature classes

1. Open a new ArcMap session

2. Click on the AddData button and navigate to the extracted Geofabric Toolset
Files and add SH_Network_TAS.gdb (File Geodatabase)

3.  Select SH_Network _TAS.gdb

Select SH_Network feature dataset and add the following four feature classes
from the SH_Network Feature Dataset in
SH_Network_TAS.gdbMonitoringPoints

. AHGFNetworkNode
. AHGFNetworkStream
. AHGFCatchment

g 5
Add Data =
Lookin: (121 sH_Netwark el @ Eses®

MetModeDrainsWaterbody
MetModeDrainsCatchment

CatchmentDrainsTo%egment
El| AHGFWaterbody

= AHGFMNetworkStream

) AHGFMNetworkMode

5 AHGFCatchment

Name: MaonitoringPoints; AHGFMNetworkStream; AHGFMetworkMode

Show of type: [Damsets, Layers and Results vl [ Cancel ]

5. Select [Add].

April 2014 | Geofabric Version 2.1
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3.2.3 Import LYR symbology

Symbology used in this tutorial can be replicated by importing the supplied LYR files.
Refer to Importing symbology from another layer which provides instructions on how to
import the supplied LYR symbology files. Importing LYR files is not compulsory but will
aid in interpreting the example screen grabs present throughout the remainder of this
document.

Note: When importing the AHGFNetworkStream or AHGFNetworkNodes .lyr files the
Value Field needs AHGFFType to match with attribute field AHGFeatureType

Import Symbology Matching Dialeg @

Select field(s) from the cument layerto match to the field(s) used
in the imported symbalogy definition:

Value Field
AHGFFType

AHGFFeature Type -
Value Field
higranchy

Hierarchy -

Value Field

| QK | ’ Cancel ]

h = =

1.  After all the LYR files have been imported the ArcMap Table of Contents will look
as follows.

Table Of Contents
2G8 |2
EE
= [ MenitoringPoints
@
= O AHGFMetworkMode
AHGFFType
MetworkArtificialNode
o NetworkCliffMode
O MetworkGhosthode
® MNetworkHeadMode
MetworkdunctionMode
® NetworkTerminusMode
® MNetworkWaterAreaMode
= O AHGFMetworkStream
AHGFFeatureType, Hierarchy
— MetworkFlowSegment, Major
— MetworkFlowSegment, Minar
— MNetworkArtificialFlowSegment, Major
— MNetworkArtificialFlowSegment, Minor
== MNetwork\WaterAreaSegment, Major
- — NetworkWaterAreaSegment, Minor
= O AHGFCatchment

2.  Toview the data, turn all the layers on and click on the Full Extent button in the
Tools menu.

April 2014 | Geofabric Version 2.1 13
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14

3.  The sample data of Tasmania looks as follows.

ble Of Contents T x

098

] o
=]

MonitoringPaints

(]
= @ AHGFNetworkNode
AHGFFType
NetworkArtificialNode
NetworkCliffNods
MNetworkGhostNode
NetwarkHeadNode
MNetworldunctionMede
NetworkTerminusNode

® NetworkiaterAreaNode
5 @ AHGFNetworkStream

AHGFFeatureType, Hierarchy

— NetworkFlowSegment, Major

— NetworkFlowSegment, Minor

— NetworkArtificialFlowSegment, Major

— NetworkArtificialFlowSegment, Minor

- = NetworkWaterAreaSegment, Major

- - NetworkisterAresSegment, Minor
= @ AHGFCatchment

s 0] e

4.  Turn off AHGFNetworkNode and AHGFCatchment as they are not required for

the initial steps of the workflow.

Table Of Contents

se8g

2 x

B
ManitoringPaints
= O AHGFNetworkhode
AHGFFType
NetworkArtificialNode
NetworkCliffNode
NetworkGhostNode
NetworkHeadNede
NetworklunctionNode
MetworkTerminusNode
NetworkWaterArezNode
© B AHGFMetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— MetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— MetworkArtificialFlowSegment, Minor
- = NetworkWaterAreaSegment, Major
-~ MetworkWaterAreaSegment, Minor
[0 AHGFCatchment

s e s 8] e o
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3.2.4 Add NCBPfafstetter table
1. Click on the Add Data button.

2. Navigate to the SH_Network_TAS.gdb (File Geodatabase) and double click on it

to open it.
3. Select the NCBPfafstetter table

Note: For the purposes of this exercise, the NCBPfafstetter table has been
added to this test dataset from the Geofabric Surface Catchments product.

Select [Add]. The Table of Contents pane will automatically change to List By

4,
Source to display the NCBPfafstetter table.
Table Of Contents &
b U & | E
E = Layers

= 3 ChData\5H_Metwork_TAS.gdb
= B9 SH_Metwork

= MenitoringPeints
L]

O AHGFMetworkMode

= AHGFMetworkStreamn

AHGFFeatureType, Hierarchy

— MetworkFlowSegment, Major
— MetworkFlowSegment, Minor
— MetworkArtificialFlowSegment, Major
— MetworkArtificialFlowSegment, Minor
== Metwork\WaterAreaSegment, Major
- — Metwork\WaterAreaSegment, Minor

O AHGFCatchment

[zl NCEPfafstetter

April 2014 | Geofabric Version 2.1
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3.25 Add ArcToolbox

If ArcToolbox has not already been added to ArcMap then follow the instructions below.

1. Goto the ArcMap Geoprocessing menu.

2.  Select ArcToolbox to display the toolbox window.

3.2.6

Add Geofabric Tools V1.5.0 toolbox

In this section the Sample toolset will be added to ArcToolbox.

1. Right-click on ArcToolbox (top level of toolbox tree) and select Add Arctoolbox
2.  Select Geofabric Tools V1-5-0.tbx.

-

Add Toolbox

)

Look in:

[E C:\Data

el B E BB

' Geofabric Tools V1-5-0.thx
|3 SH_Metwork_TAS.gdb

|3 NCB_flowdirection.gdh
ESILYR files

Mame: Geofabric Tools V1-5-0.thx

Show of type: [Toolboxes

v] l Cancel ]

-

3.  Select [Open].

April 2014 | Geofabric Version 2.1
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4.  The Geofabric Toolset is displayed in ArcToolbox.

ArcToolbox

& ArcToolbox

&3 3D Analyst Tools

&3 Analysis Tools

&3 Cartography Tools

@ Conversion Tools

&3 Data Interoperability Tools
&3 Data Management Tools
&3 Editing Tools

&3 Geccoding Tools

Py Gectabric Tools\1-5.0
&3 Geostatistical Analyst Tools
&3 Linear Referencing Tools
@ Multidimension Tocls
&3 Network Analyst Tools
@ Parcel Fabric Tools

@ Schematics Tools

@ Server Tools

@ Spatial Analyst Teols
@ Spatial Statistics Toels
&3 Tracking Analyst Tools

5. Save the mxd.

April 2014 | Geofabric Version 2.1
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3.3 Ghost nodes toolset

18

The following steps will use the scripts in the ghost nodes toolset.

Ghost nodes are a set of point features created from a set of initial (monitoring) point
features that are coincidental with the features in a stream network. These features
differ from regular stream nodes in that they do not mark the beginning and/or end of
stream segment(s), but instead ‘float’ on top of a stream. All ghost nodes created with
the tools described below will carry an identifier relating them back to the original point
feature from which they were generated.

Very briefly summarising the steps that follow, the initial output created will be a set of
candidate ghost nodes from which the final ghost nodes output will be generated.

3.3.1 Step 1: Create candidate ghost nodes from monitoring points

For the purposes of this workflow, it is assumed that the user starts with a set of
monitoring point features for which they wish to create a set of upstream catchments.
For each monitoring point, the tool creates a set of candidate ghost node features with
a single node generated for each stream feature found within the chosen search
radius. Each candidate ghost node will sit on top of each stream feature in the stream
network at the point along the feature that is nearest to the monitoring point.

The supplied monitoring points feature class provides a set of 14 fictional monitoring
point features for an area in the north of Tasmania.

The resulting features are attributed with quality assurance attribution that is used by
the Create ghost node script tool (see step 2) to choose the most suitable ghost node
feature which will be the representative node of each monitoring point.

1. In ArcToolbox Geofabric Tools V1-5-0 toolbox, click on the plus button to expand
the content of the Geofabric toolbox.

2.  Click on the ghost nodes toolset plus button to expand that toolset.

3. Double-click on the Create candidate ghost nodes script tool to launch the tool.

April 2014 | Geofabric Version 2.1
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4. Populate each of the input parameters as shown below.

Note: The Monitoring point name and Stream name fields are used to match the
monitoring point’s name to a named river in the stream network. For optimal
results (when running the Create ghost nodes tool later) the chosen monitoring
point field would ideally include descriptive text that includes the name of the river
with which the monitoring points are associated.

See Tool Help to the right of the parameters for more information on each

parameter.

Z Create Candidate Ghost Nodes = ]|
Maonitoring Point layer Monitoring Point
”’\donitu:uringl:'u:uints j layer
Manitoring Point ID field

SiteID - The name of the source

layer or feature class

Manitoring Point Mame field {optional) (string) containing the

site_fame M manitaring points to be
Manitoring Point Upstream Drainage Area field (optional) processed e.g.
v "C\Data\SH_Metwork.gdb
Stream layer
BHGFMNetworkStream |
Stream ID field
HydroID -

Stream layer version (AHGF Version)
2.1 -

Stream Mame field {optional)
Mame hd

Stream Upstream Drainage Area field {optional)
Stream Alternate ID field (optional)

Output feature dass Candidate Ghost Nodes
C:\Data'\sH_Metwork_TAS.gdb\CandidateGhosthodes

Search radius

0.007072 [Decimal degrees vl
Ghost Mode offset distance (Decmal Degrees)
0.000625

Ghost Mode XY tolerance (Decimal Degrees)

0.000001 f = o

[ QK ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help

5.  Select [OK] to run the tool.

April 2014 | Geofabric Version 2.1 19
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6.  When the tool has run it will report that it has successfully created candidate
ghost nodes for all of the 14 monitoring point features.
Create Candidate Ghost Nodes @
Completed

[ close this dialog when completed successfully

RBunning script CreateCandidateGhostNodes...
Calculating nearest linear features....
Joining MP field(s)...

Joining stream FC fields...

Creating 'candidate' ghost nodes...

SUMMARY: Successfully created candidate ghost
node= for 14 of 14 monitoring points.
Completed =script CreateCandidateGhostNodes...
Succeeded at Thu Jan 16 15:53:36 2014

(Elapsed Time: 27.00 seconds)

Tabde Of Contents
aGB(E

= o
|

20

Close the tool.

The output CandidateGhostNodes will be automatically added to Arc Map’s Table
of Contents. If necessary, change the Table of Contents pane to display List by
Drawing Order. Import the LYR symbology using the same methodology as for
MonitoringPoints data.

Right-click on the CandidateGhostNodes layer and select Zoom To Layer. (The
screen grab below has labelled MonitoringPoints with their SitelD.)

Layers

B Meningeing®ints

L]
@ [ AHGFHetwoAdode
Bl AHGNetworkStresm

= HetmorkAtificialFlowSegn

— NetworkanificialF lowbegmen

== NetworkiWaterhresSegment, Magor

- = NetworkiWatentreaSegment. Minor
41 [ AHGHCatchment
a0 @en
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10. Zoom in to the western most monitoring points (SitelD = 20004 and 20003) to
examine the collection of new candidate ghost node features. Notice how two
clusters of candidate ghost node features have been created for each of the two
monitoring features.

Table Of Contents X

EEELYE
= & Layers

=l Tl CandidateGhosthodes
=]

= [ MonitoringPoints

@ O AHGFMetworkMode
= AHGFMetworkStream
AHGFFeatureType, Hierarchy

— NetwoerkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetwarkArtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
== NetworkWaterAreaSegment, Major
- — NetworkWaterAreaSegment, Minor

# [0 AHGFCatchment

= O dénl0t

20003 iy 20003
[ ]

20003

11. Examine each of the candidate ghost node features and notice that one
candidate feature has been created for each stream segment found within the
given search radius.

12. Each candidate ghost node has been created with the monitoring point ID field
(SitelD) of the monitoring point to which it relates. The placement of each
candidate feature is at the point on the line that is nearest to the monitoring point,
unless that point is coincidental with the end of the stream segment, which
results in the candidate feature being offset up/downstream by the distance
specified in the inputs.
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13. View the fields in the candidate ghost nodes attribute table by right clicking on the

CandidateGhostNodes layer and selecting Open Attribute Table.

Field name

Description

NameMatch

Default values indicate if the candidate ghost node has
been matched to the named river in the monitoring point
Name field.

3 - Stream name found and is first occurrence of any
stream type in Monitoring point name.

2 - Stream name found in Monitoring point name.

1 - Part of stream name (hame excluding stream type)
found in Monitoring point name.

0 - No name match was found.

AreaDiff

The absolute difference in area values between the two
values stored in the fields chosen for monitoring point
upstream drainage area and Stream upstream drainage
area.

MatchCount

The total number of candidate ghost nodes created for
the associated monitoring point.

ArtfclStrm

The candidate ghost node is located on an artificial
stream in the stream network, for example a stream of
type drain or canal.

NearJunc

The candidate ghost node is near to (and was offset from)
a stream node:

<Null> or 0 — default value indicating that it is not near to
a stream node.

1 — the candidate ghost node is near to a stream node.

Version

Geofabric version used as input

Override

By default this value is set to <NULL> or 0.

This field can be used to manually override the
automated selection of a single candidate ghost node
when the Create ghost nodes tool is executed. Any
integer value other than zero found in this field will lead to
the candidate ghost node to be chosen when the Create
ghost nodes tool is run.

IN_FID

The (automated) feature identifier of the monitoring point
feature from which the candidate ghost node was
created.

NEAR_DIST

The distance (in metres) between the candidate ghost
node and its associated monitoring point (calculated
using Vincenty inverse formula).

NEAR_ANGLE

The angle between the candidate ghost node and its
associated monitoring point.

SitelD

The ID of the monitoring point feature (field name
specified in the inputs).

Site_Name

The name of the monitoring point feature (if specified in
the inputs).

HydrolD

The ID of the stream feature (field name specified in the
inputs).

Name

The name of the stream feature (if specified in the inputs).
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3.3.2 Step 2: Create (select) a ghost node for each monitoring point

The Create Ghost Nodes script takes the output of CreateCandidateGhostNodes.py
script, and selects a single 'best' ghost node for each of the original monitoring points.
The output is based on a set of quality assurance attribution contained in the feature
class and business logic.

All fields from the CandidateGhostNode feature class (except for the feature’s inbuilt
feature ID) get copied over to the output feature class for each of the selected ghost
nodes. See below for details on the decision process that is used for the selection of
each ghost node.

Tool decision flow:
a) Check If the candidate ghost node is overridden
¢ Is choice of best ghost node overridden by value in the Override field
b) Check if candidate ghost node has a better name match
e 3-good match
e 2-match
e 1 - part match

c) Check if the candidate ghost node has a better (lower) upstream drainage area
difference (AreabDiff field)

d) Check if the candidate ghost node has a better (lower) distance to monitoring
point.
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Double-click on the Create ghost nodes script tool to launch the tool.
Populate each of the input parameters as shown below.

The Monitoring point site ID field is the same as the SitelD field used in the
Create candidate ghost nodes tool.

The Alternative override field need only be used if you wish to use override
values stored in an alternative field e.g. ‘OverrideNew’ (tool uses ‘Override’ field
created in the Candidate ghost node table by default).

See Tool Help to the right of the parameters for more information on each

parameter.

&' Create Ghost Nodes o s e S
Candidate Ghost Mode layer Candidate Ghost
[CandidateGhostNodes =] Node layer
Monitoring Point Site ID Field

SiteID - The name of the source

layer or feature class
(string) containing the
Candidate Ghost Modes
Output Ghost Node Feature Class to be processed. Mote:
C:\Data'\sH_Metwork_TAS.gdb\Ghosthodes This must a feature

class with the same
format as the output
produced by the
CreateCandidateGhostNoc
script e.g.
"C\Data\SH_Netwark gdb’

Alternative override field (optional)

4 i 2 L L1 |2

l 0K ] l Cancel l ’Environments... ] [ << Hide Help ] ’ Tool Help

3. Select [OK] to run the tool.

4.  When the tool has run it will report that it has successfully created ghost nodes
for all of the 14 monitoring point features.

Create Ghost Nodes @

[ close this dialeg when completed successfully

8: Determining ghost node for monitoring point with =ite ID = 20000 -
CbjectID of candidate ghost node chosen = 13

9: Determining ghost node for monitoring point with site ID = 20001
ObjectID of candidate ghost node chosen = 14

10: Determining ghost node for monitoring point with site ID = 20002
ChjectID of candidate ghost node chosen = 15

11: Determining ghost node for monitoring point with =site ID = 20003
CbjectID of candidate ghost node chosen = 18

12: Determining ghost node for monitoring point with =site ID = 20004
ObjectID of candidate ghost node chosen = 22

13: Determining ghost node for monitoring point with site ID = 20005
CbjectID of candidate ghost node chosen = 24

14: Determining ghost node for monitoring point with =site ID = 20006
CbjectID of candidate ghost node chosen = 25

SUMMARY: Successfully selected & created ghost nodes for 14 monitoring
points.

Completed script CreateGhostHodes...

Succeeded at Tue Jan 21 11:39:29 2014 (Elapsed Time: 14.00 seconds)

m

5. Close the results.
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6. The GhostNodes layer is automatically added to the ArcMap Table of Contents.
Import the supplied symbology from the supplied LYR _files folder.

7.  Turn off the CandidateGhostNodes layer to display the GhostNodes more clearly.
Right click on the new GhostNodes layer in the ArcMap Table of Contents pane
and select Zoom To Layer.

Table Of Contents rx
BEEE: 1=
o £ Layers

=) =] Ghosthlodes|

© [ CandidateGhostModes

=
= B MonitoringPoints

O AHGFNetworkhode
£ B AHGFNetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— NetworkAtificialFlowSegment, Minor
- = NetworkWaterAreaSegment, Major
- - NetworkWaterAreaSegment, Minor
[1 AHGFCatchment
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8.  Zoom in further to examine the collection of new ghost node features for
monitoring points 20003 and 20004 in the North West. Notice how two ghost
node features have been selected and created for the two clusters of candidate
ghost node features we examined before.

Table Of Contents ' x

EEELEE
5 S Layers

- o [

= [0 CandidateGhostNodes
||
= W MonitoringPaints

@ [ AHGFNetworkMode 20004

= AHGFMetworkStream
AHGFFeatureType, Hierarchy 20004

— NetwoerkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetwarkArtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
- = NetworkWaterAreaSegment, Major
-— NetworkWaterAreaSegment, Minor

# [0 AHGFCatchment

20003
@

20003

9. Examine each of the ghost node features and notice that, like before, the
monitoring point ID attribute (SitelD) has been carried over to the new features.

10. In addition to the CandidateGhostNodes fields, the GhostNodes table has an
additional field called QACode which will have the following values:

QA Code QA Code description

value

1 Decision made based on better name match.

2 Decision made based on better area.

3 Decision made based on better distance.

4 Decision made based on manual override flag.

12 Decision made based on better area after finding name match
to be equal.

13 Decision made based on better distance after finding name
match to be equal.

23 Decision made based on better distance after finding area to
be equal.

123 Decision made based on better distance after finding both
name match and area to be equal.
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3.4 Network toolset

The following steps use the scripts in the Network toolset.
Briefly summarising the steps:
1. A network topology file is created from the stream network’s connectivity

2.  The ghost nodes created in the previous step are added to the connectivity
information.

3.4.1 Step 3: Build and store a network topology

This step extracts the stream network’s topology information from the node-stream
connectivity attribution (From_Node and To_Node) of stream features. This
connectivity information allows tooling to trace the stream features upstream or
downstream in an efficient manner.

The Build network topology from attributes script tool extracts the connectivity of the
stream network into a data structure in memory called a Network topology (Netopo)
object. The content of this object is then written to a network topology file (.top) so it
can be reused by the tools (e.g. Create catchments), without the need to extract this
same information each time a tool is run.

There are the five ‘pre-built’ network topology files that have been supplied as part of
the AHGF_Sample_Toolset_v1.5.0.zip file. Refer back to 3.1.1 for details.

When loaded into memory, a Netopo object instance can be utilised to trace the
connectivity up and down the stream network. Such 'stream tracing' is often used
during the process of generating stream catchment areas as will be shown later in this
tutorial.

Note: In the example that follows, the Build network topology from attributes script tool
is used to build a network topology file from the attributes of the AHGFNetworkStream
features.

The tool can alternatively be run on one of the connectivity tables
(AHGFNetworkConnectivityUp or AHGFNetworkConnectivityDown), which are tables
included in the Geofabric Surface Network product.

1. In ArcToolbox Geofabric Tools V1-5-0 toolbox, click on the plus button to expand
the content of the Network toolset.

2. Double-click on the Build network topology from attributes script tool to launch
the tool.
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Populate each of the input parameters as shown below.

Checking the box next to Include ghost nodes from the following layer will add
ghost nodes to the new network topology file. This extra step is ignored for now
and ghost nodes will be added to the .top file using a different tool in the next

step.

See Tool Help to the right of the parameters for more information on each

parameter.

-

" Build Netwark Topology from Attributes =NAEN X
Stream layer Stream layer
”&HGFNetwnrkStream ﬂ
Stream ID field A layer name or ESRI

HydrolD - ArcCatalog path of the
4 feature class containing
Stream From Node field the stream network
From_Node h features. e.g.
Stream To Mode field "AHGFMetworkStream”.
To_MNode -
File for new Network Topalogy (. top)
C:\Data\DEMO_Tasmania. top
[7] Include Ghost Nodes from the following layer: joptional)
Ghost Node layer (optional)
Ghost Node ID field (optional)
Ghost Node XY Tolerance {optional)
le-005 Decimal degrees
Ghost Node Subtype field (optional)
Ghost Node Subtype value (optional)
[ 0K ] [ Cancel ] [Environments. .. ] [ << Hide Help ] [ Tool Help
4, Select [OK]
5. When the tool has run it will report that it has successfully built a network

topology from the stream feature’s attribution.

Build Network Topology from Attributes

e

Completed

[ Close this dialog when completed successfully

Running script BuildNetopoFromAttrs...

Building network topology...

Sueccessfully built Network topology (17506 edges,
Saving network topolody...

Completed script BuildNetopoFromAttrs...
Succeeded at Tue Jan 21 12:55:35 2014 (Elapsed Time:

18062 nodes) .

m

17.00 seconds)

6.

In Windows Explorer, go to the file location and note that the new TOP file has

been created.
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3.4.2 Step 4: Update the Network Topology file with ghost nodes

In this step the set of ghost nodes created in Step 2 is added to the Network topology
.top file created in Step 3, making the ghost nodes part of the connectivity information
of the network (see TraceStreamNetwork.py for more information). The updated result
will be written to a new network topology file in the specified location.

Note: When using this script on an existing network topology file that already includes
one or more ghost nodes, all existing ghost nodes are first removed. They are not re-
added unless they are also included in the ghost node layer used in the inputs. If ghost
nodes are to be added from a number of source layers/feature classes, they must first
be merged into a single feature class and then loaded using this tool.

All ghost nodes must have identifiers that are unique within the ghost node features
class and which are also not duplicated within the stream or node layers that were
used to build the network topology file.

1. In the ArcToolbox Geofabric Tools toolbox, double-click on the Update network
topology with ghost nodes script tool in the Network toolset to launch the tool.

2. Populate each of the input parameters as shown below.

See Tool Help to the right of the parameters for more information on each

parameter.
Z! Update Network Topology with Ghost Nodes =N X
Metwork Topology file (.top) to be updated - File for updated
C:\Data\DEMO_Tasmania. top =] Network Topology
Stream layer - I:tOFI]
| AHGFMetworkStream j B .
The directory path and file
Stream ID field name (string) for the new
HydroID v (updated) network
Ghost Node layer - topology file {.top). e.g.
GhostMNodes | @ "c:\Data\geofabricWithGhos
Ghost Node ID field
SiteID -
Ghost Node XY Tolerance
1e-005 IDecimaI degrees VI
File for updated Metwork Topology (. top)
. i b i
C:\Data\DEMO_Tasmania_GhostNodes. top |l = -
l QK I l Cancel I IEnuironments... I I << Hide Help J I Tool Help

r
u

3.  Select [OK].
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4.  When the tool has run it will report that it has successfully added 14 ghost nodes
to the network topology.

Update Netwerk Topolegy with Ghost Nodes @
o
<< Details

Close this dialog when completed successfully

Running script UpdateNetopoWithGhostNodes. ..

Loading network topology...

Successfully loaded Network topology (17506 edges, 18062 nodes).

Updating network topology with Ghost HNodes...

Successfully updated Network topology with ghost nodes (0 removed, 14 added, 0 failed).
Saving network topology...

Completed script UpdateNetopoWithGhostNodes...

Succeeded at Tue Jan 21 13:16:46 2014 (Elapsed Time: 9.00 seconds)

m

5. In Windows Explorer, go to the file location and note the new TOP file.

3.4.3 Step 5 (optional): Trace the stream network

The next step is to create catchments. However prior to building the catchments which
can take a while to process, it is advisable to run the Trace stream network script tool
to get an idea of the catchment areas that will be generated.

The Trace stream network script tool generates a selection set of traced features
resulting from tracing up/downstream of each of the specified trace features. Any
selected features found in the given stream or node layers, together with selected
features in the optional Stream trace, Node trace and Ghost node trace layers (or all
features in these layers, if none are selected), are processed as trace features.

For each of these streams and/or nodes, a trace is performed using the specified
network topology (.top file). The resulting set of stream, node, and ghost node features
in the traced results are selected in ArcMap as the output of this tool.

Advanced usage: Blocker stream, Blocker node and Blocker ghost node are blocker
layers. If any of these layers are specified then a trace will not proceed past each of the
selected blocking features (or again all features, if none are selected) contained in
these layers.
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1.

Populate each of the input parameters as shown below.

In Arctoolbox Geofabric Tools, double-click the Trace stream network script tool
in the Network toolset to launch the tool.

See Tool Help to the right of the parameters for more information on each

parameter.

Note: A series of optional parameters in the lower half of the dialog box has been
skipped. These parameters are associated with some of the more advanced
features of the Trace stream network tool and are beyond the scope of this
document. These parameters will be explained in detail in a separate tutorial at a
later date. In the meantime, consult the Tool Help documentation for more

-

-

information.
E Trace Stream Network |
Metwork Topology (. top) File [ Network TOFIO|Ogy

Stream layer

C:\Dats\DEMO_Tasmania_Ghostiodes. top|

| AHGFMetworkStream

Stream ID field
HydroID

Mode layer

| AHGFNetworkNode

Mode ID field
HydroID

[] Trace downstream

Stream Trace layer {optional)

(.top) File

The directory path and file
name (string) to a valid
network topology file
(-top) e.g.
"c:\Data\geofabric.top”.

| Ej
Mode Trace layer (optional)

| Ej
Ghost Node Trace layer (optional)
|Ghn§tNDdes ﬂ
Ghost Node ID Field (optional)

SiteID -
Blocker Stream layer {optional)
| Ej
Blocker Mode layer (optional)
| &
Blocker Ghaost Mode layer (optional)
| Ej
Blocker Ghaost Mode ID field (optional)

[ 0K ] [ Cancel l lEnvironments. i ] [ << Hide Help ] [ Tool Help
3.  Select [OK].
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4.  When the tool has run it will report that it has successfully traced the network and

selected a set of features.

Trace Stream Network

=

Completed

[ Close this dialog when completed successfilly

Running script TraceNetwork...

Loading network topology...

Successfully loaded Network topology (17506 edges,
Extracting trace node & edge ids...

n_trace lyr: RHGFNetworklMode

Extracting blocker edge & node ids...

Performing trace...

Selecting traced node & edge features...

Completed script TraceNetwork...

Succeeded at Tue Jan 21 14:21:19% 2014 (Elapsed Time:

18076 nodes) .

3.00 seconds)

Select [Close] to close the results.

Right-click on the AHGFNetworkStream layer in the Table of Contents pane and
choose Selection > Zoom To Selected Features. Examine the selected streams
which give an indication of the likely catchment areas that will be created for the

monitoring points in the next step.

Table Of Contents R x

8GE 3
= = layers
= & GhostNodes

=]
[ CandidateGhostNodes
O MoniteringPoints
O AHGFNetworkhode
s
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkAtificialFlowSegment, Major
— NetworkAtificialFlowSegment, Minor
- - NetworkWaterAreaSegment, Major
- - NetworkWaterAreaSegrment, Minor
O AHGFCatchment
O denlot

7.  Turn on the AHGFNetworkNode layer in the Table of Contents, as this layer was
also used in the Trace stream network tool. Notice that the traced nodes are also
selected as part of the results of the Trace Stream Network tool.

8.  Turn the AHGFNetworkNode layer off again in the Table of Contents.

9. Zoom and pan around the set of traced features to examine the output.

Note: Notice how many of the catchment areas of the trace in the example appear to

overlap.
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As mentioned earlier, the Trace stream network script tool also runs on selection sets
of input features.

1. Clear the above selection by clicking on the Clear Selected Features button.
2. Select an individual ghost node, for example, SitelD = 20004.

3. Re-run the tool with the same inputs to see the catchment for the selected ghost
node.

Select [Close] to close the tool.

5.  Right-click on the AHGFNetworkStream layer in the Table of Contents pane and
choose Selection > Zoom To Selected Features. Notice how the selected
upstream network for SitelD = 20004 overlaps with the upstream network for
SitelD = 20003. This means that the catchment areas for SitelD = 20004 and
20003 will overlap with one another.

Table Of Contents 7 x )
EHes8 =
5 5 Layers

© @ Ghosthodes

20004

|

[0 CandidateGhostNodes
[ MenitoringPoints
[ AHGFNetworkhlode
5
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major

20003

ificialFlowSegment, Minor
- - NetworkWaterAreaSegment, Major
- - NetworkWaterAreaSegment, Minor
[0 AHGFCatchment
[ dénlot

N

TS

RS
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3.5 Catchments toolset

34

3.5.1 Step 6a: Create catchments

When the results of the Trace stream network script tool are satisfactory, the next step
is to create a set of catchment areas for the ghost nodes that represent the initial set of
monitoring points.

The Create catchments script tool generates upstream catchment areas for a set of
ghost nodes (and/or nodes) that form part of the specified network topology (.top file).
As we saw with the Trace stream network tool, the traced results are a set of stream
features. The identifiers of these features are used by the tool to select and dissolve
the appropriate set of related catchment features. When dissolved, this set of individual
catchment features (e.g. AHGFCatchment features) form a single catchment polygon in
the output feature class for each trace ghost node (and/or node) that was specified in
the inputs.

If the trace stream network inputs included ghost nodes, the outlet catchment (e.g.
AHGFCatchment) feature within which each of the ghost node falls is either:

. included in the dissolved catchment (option 1)
. excluded in its entirety (option 3)

. or, split at the point of the ghost node (option 2 - requires D8 flow direction grid
and Spatial Analyst extension).

In addition to these three options, the resulting set of upstream catchments can also
optionally:

o include within the catchment related 'No Flow' catchments

. be attributed with a value for the total upstream drainage area for the catchment.

Notes:

. Running the tool with option Include (1) or Exclude (3) catchments can be
created without a Spatial Analyst license, ArcInfo license and a D8 flow direction
grid.

. '‘No Flow' catchments are internally or coastal draining catchments without a

direct relationship to a draining stream feature.

Sections of the stream network which drain to an internally draining sink (as
opposed to the coast), will often form holes within resulting catchments (or sub-
catchments). An example of this kind can be seen in section 4.1.1 and these can
be automatically included with the surrounding catchment via the use of the
Remove inner rings utility tool. These catchments will also optionally include any
No Flow catchments (small catchments without a direct relationship to a network
stream segment) that are related via the special segment No Flow attribution.

However, where internally draining sections of the network fall between two
neighbouring catchments the use of Remove inner rings utility tool will not be
appropriate. For such cases, a manual approach to merging the catchments after
they are produced will be required. It is recommended to first create a catchment
for the internally draining area for this purpose, which provides the option of
including No Flow catchments that are related to any of the stream segments that
drain to the internal sink.

. Where multiple ghost nodes exist on the same network stream segment (as per
some instances in the sample geodatabase), the catchments created will be
identical for each of the ghost nodes for options Include(1) and Exclude(3).
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1.  In ArcMap, select Clear Selected Features from the Selection menu to clear the
selected features from the previous step.

Important: All of the Geofabric sample tools will operate on selected features if a
selection set is present when the tool is run.

2. Click on the AddData button and add the D8 flow direction grid, (d8n10t raster),
from NCB_flowdirection.gdb (File Geodatabase). The layer covers the whole of
Australia and the default symbology, with all other layers turned off, will look
something like:

3. Note: ArcMap’s default symbology can be changed to show the flow direction
more clearly (at small scales) by importing the supplied d8n10t LYR file.

4, In ArcToolbox Geofabric Tools, click on the plus button to expand the content of
the Catchments toolset.

5. Double-click on the Create catchments script tool to launch the tool.
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3.5.1.1 Ghost node outflow catchment = split (2)

1. Populate each of the input parameters as shown below. This example will split
the most downstream AHGFCatchment using the d8n10t flow direction raster.

See Tool Help to the right of the parameters for more information on each

parameter.
" Create Catchments E@
MNetwork Topology (. top) File Ghost Node Outflow
C:\Data\DEMO_Tasmania_Ghosthiodes. top Catchment: include (1)/

Stream layer Sp“tt_ [2] fIEKC“.IdE [3]
[ AHGFNetworkstream =] (optional)
s:EZrT.IIE[)) fietd A text value that starts with a

¥ M number (1-3) specifying how cases
Stream Drain ID field (foreign key link to Catchments) where catchments that are created

DrainID for ghost nodes should be handled.

Node layer If the starting point for a traced
- il catchment is a ghost node, then
|AHGFNEtWUrkNDdE J the most tracedgoutlet catchment
Node ID field feature, related to the stream
HydroID v feature upon which the ghost node
Catchment layer sits, will need to be either: Included
| AHGFCatchment | in its entirety(1); split (2) at the

ghost node according to a

C:ti::f;t ID field - watershed derived from a related D&
v ) flow direction grid: or excluded (3) in

Ghast Nade layer (optional) its entirety from the overall

| GhostModes | catchment.

Ghost Mode ID field (optional)

SitelD -

Ghost Node Outflow Catchment: indude (1) / split (2) / exdude (3) (optional)

g

Flow Direction (D8) Raster (optional)

| dan10t |

Catchment Area field (optional)
AlbersArea -

Coordinate System for area calculations {optional)

GDA_1994_Australia_albers

Mo flow merge field (optional)

-

Segment Mo Field {optional)

Qutput feature dass for Catchments
C:\Data'SH_Metwork_TAS.gdb\Catchments

’ oK ] [ Cancel ] ’En\tironments...] ’ << Hide Help ] ’ Tool Help

2.  Select [OK]
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3. When the tool has run it will report that it has successfully created catchments for

all of the 14 ghost node features.

4, Note that no watershed needed to be subtracted for SitelD = 20004. This was
due to an artefact of the Geofabric data, whereby the downstream end of a

stream segment (which is where the ghost node in question sits) always overlaps

with the next catchment.

Create Catchments

=

Completed

|| Close this dialog when completed successfully

Bunning script CreateCatchments...
Loading network topology...

Extracting trace node ids...

Tracing upstream catchments...

Creating new feature class for catchments...
Di=z=olving upstream catchments for each trace node...
Inserting catchment for node: 20000

Inserting catchment for node: 12321

Inserting catchment for node: 20002

Inserting catchment for node: 20003

catchment for trace node: 20004
In=serting catchment for node: 20004
Inserting catchment for node: 20005
Inserting catchment for node: 20006
Inserting catchment for node: 14855
Inserting catchment for node: 13745
Inserting catchment for node: 20001
Inserting catchment for node: 12854
Inserting catchment for node: 10234
Inserting catchment for node: 18870
Inserting catchment for node: 12222
Calculating and adding area field...
Completed script CreateCatchments...
Succeeded at Tue Jan 21 15:58:08 2014 (Elapsed Time:
58 seconds)

Successfully loaded Network topology (17506 edges, 18076 nodes).

INFC: Mo watershed to be subtracted - Ghost Node falls outside

10 minutes

5.  Select [Close]
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6. The newly created Catchments layer is automatically added to ArcMap’s Table of
Contents. Import the symbology from the supplied Catchments LYR file.

7. Right-click on the new Catchments layer and choose Zoom To Layer.

Table Of Contents A FAVEE
0GB a
i Layess
B Gheshades
=]

4 [) CandidateGhosthiodes
0 [ MontormgPonts
i O AHGFNetworkNode
. B AMGFNetworkStresm
AHGFFeatureType, Hicsarchy
= NetworkFlowSegment, Major
— NetworkFlowSegment, Minor t
— NetworkAnificialFlowtegment Major | |,
NetworkAstificalFlowSegrraent, Mince ||
== NetworkiWatenAreaSegment, Magr
- - NetworkWatesArenSegment, Mine
=) 5

il 1 AHGFCatchenent
4 [ denioe

8. Right-click on the new Catchments layer again and choose Open Attribute Table
to display the attributes for the new features.

9. In the attribute table, click on the side of the row with NodelD (i.e. Monitoring
point) = 20003. The selected catchment shows that it is hidden under the
catchment for Monitoring point 20004.

Table Of Contents X 5
EEELE
= £ layers
= @ Ghosthodes Table O x \(
=] .
O CendidateGhosthodes ERdL ML L] .
O MonitoringPoints Catchments x [~
O AHGFNetworkMNode OBJECTID* | Shape* | Shape_Length | Shape_Area | HodelD AlbersArea -
= B AHGFNetworkStream 1| Polygon 1.865 0.05445 | 20000 | 505688706.77141 | | | k-
AHGFFeatureType, Hierarchy 2 Polygon 0,645 0.012283 | 12321 | 114285701.791823 | | |5
— NetworkFlowSegment, Major 3 | Polygon 1.765 0.053281 | 20002 | 494808856.683571 | |
— NetworkFlowSegment, Minar 3 %] Polygon 0.965 0.018194 | _ 20003 | 169182572535521 | | | [
— NetworkArtficialFlowSegment, Major 5 | Polygon 1.005 0.018969 | 20004 | 176400009.732568
_ Nmmmmmﬂowsjmem MWJW & | Polygen 06 0.005337 | 20005 | 49692215.793848
g 7 | Polygon 3215 0121631 | 20006 | 1127141475 56281
== NetwerkWaterAreaSegment, Majer 8 | Folygon 113 0029844 | 14855 | 275960257.585642 | =
- - NetworkWaterAreaSegment, Minor =3
. ('R 4 » M |5 1 out of 14 Selected)
5] Catchments|
Catchments

[0 AHGFCatchment
O deniot

P A IR S ) ST AN T

10. In the attribute table, right click on the arrow in the left most column and select
Zoom to Selected in order to examine the same area in the north-west that was
examined earlier in the ghost nodes toolset - step 1 and step 2. Clear the
selection by clicking on the Clear Select Features button in the ArcMap Tools
toolbar.

11. Close the Catchments attribute table.
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12. Inthe Table of Contents, click on the AHGFCatchment layer and drag it to above

the newly created Catchments layer. Turn the AHGFCatchment layer on and
note how the input AHGFCatchment boundaries align with the output
Catchments boundaries.

Table E)rq»mm it 23 20004
EEELE
5 = Layers

= GhostNodes

=]
[0 CandidateGhostNodes 4/1

O MenitoringPoints

O AHGFNetworkNode

o B AHGFNetworkStream

AHGFFestureType, Hierarchy

— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— NetworlkArtificialFlowSegment, Minor 2000
- = NetwarkWaterfreaSegment, Majar
- - NetwarkWateréreaSegment, Minor

= AHGFCatchment

= Catchments

O d8nllt

13. Examine each catchment feature and note that a single catchment has been
created for each ghost node.

14. Also note that the most downstream AHGFCatchment feature has been split at
the ghost node using the d8n10t flow direction grid raster. Select and zoom to
ghost node SitelD = 20000 and note how its catchment has been split at the
ghost node according to the flow direction grid and not according to an
AHGFCatchment boundary.

TS LS

B & layers
=] GhostMNodes

=]
O CandidateGhostNodes
O MeniteringPoints
O AHGFNetworkNode 13745
2 AHGFNetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major 0000
— NetworkArtificialFlowSegment, Minor
== NetworkWaterAreaSegment, Major
-~ NetworkWaterAreaSegment, Minor
= & AHGFCatchment

SRl Cotchiments|
810t
w0 Table = =
H- S 0 e
Catchments x
OBJECTID* | Shape® | Shape_Lengih | Shape_Area | NodelD AlbersArea ~
v T Polygon 1865 005445 | 20000 | 5056887067741 | [=
2 | Polygon 0545 0.012288 12321 114239701.791823
3 | Polygon 1765 0.0532381 20002 494308856.683571
4 | Polygon [ES 0.018154 | 20003 | 169162572538821
5 | Polygon 1.008 0.018%69 | 20004 | 176400009.732569 | ~
[T 1 v 1 [E|B outof14 Selected)
Catchments
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3.5.1.2 Ghost node outflow catchment =include (1)

1.

Re-run the tool again with the same inputs but change the following parameters:

Set the Ghost node outflow catchment option to 1 (include)

Set the Output feature class to Catchments1.

" Create Catchments

L]

MNetwork Topology (. top) File
C:\Data\DEMO_Tasmania_Ghosthodes. top

Stream layer

| AHGFMetworkStream
Stream ID field
HydroID

Stream Drain ID field (foreign key link to Catchments)
DrainID

Ghost Node Outflow
Catchment: include (1) /
split (2) / exclude (3)
(optional)

A text value that starts with a

number (1-3) specifying how cases
where catchments that are created
for ghost nodes should be handled.

-

Node layer If the starting point for a traced
[ AHGFNetworkMode | E catchment is a ghost node, then
. the most traced outlet catchment
Node ID field feature, related to the stream
HydrolD h feature upon which the ghost node
Catchment layer sits, will need to be either: Included
| AHGFCatchment | in its entirety(1); split (2) at the
ghost node according to a
Catchment ID field .
watershed derived from a related D&
HydralD - - . L .
) flow direction grid: or excluded (3) in
Ghost Node layer (optional) its entirety from the overall
| GhostModes | catchment.
Ghost Mode ID field (optional)
SitelD -
Ghost Node Qutflow Catchment: indude (1) { split {2) { exdude (3) (optional)
1 -
Flow Direction (D8) Raster {optional)
| dan10t B l=
Catchment Area field (optional)
Albersirea -
Coordinate System for area calculations (optional)
GDA_1994_Australia_albers
Mo flow merge field (optional)
Segment No Field {optional)
Qutput feature dass for Catchments
C:\Data\SH_Metwork_TAS.gdb\Catchments1
[ oK ] [ Cancel ] ’En\tironments... ] ’ << Hide Help ] ’ Tool Help
2.  Select [OK]
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3. When the tool has run it will report that it has successfully created catchments for
all of the 14 ghost node features

Create Catchments

=

Completed

[T Close this dialog when completed successfully

Inserting
Inserting
In=zerting
In=zerting
In=zerting
In=zerting
In=zerting
In=erting
In=erting
In=erting
In=erting
Inserting
Inserting
Inserting

=zeconds)

Disscolving upstream

catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment
catchment

for
for
for
for
for
for
for
for
for
for
for
for
for
for

Running script CreateCatchments...
Loading network topology...
Successfully loaded Network topology (17506 edges,
Extracting trace node ids...
Tracing upstream catchments...

Creating new feature class for catchments...
catchments for sach trace node...
node:
node:
node:
node:
node:
node:
node:
node :
node :
node :
node :
node :
node :
node :
Calculating and adding area field...
Completed =script CreateCatchments...
Succeeded at Tue Jan 21 1&:51:37 2014

20000
12321
20002
20003
20004
20005
20006
14855
13745
20001
12854
10234
18970
12222

(Elapsed Time:

18076 nodes).

31.00

m

4.  The Catchmentsl feature class is automatically added to ArcMap’s Table of
Contents. Import the symbology from the supplied Catchmentsl LYR file.
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Compare the results to the previous run and notice how this changes the results
at the outlet of each catchment (as indicated by the red arrows in the screen grab
below). Using the parameter ghost node outflow catchment = include (1) means
that the AHGFCatchment feature related to the AHGFNetworkStream segment
upon which the GhostNode resides gets included in the resulting dissolved

catchment in its entirety.

[Tabde Of Contents T

G E N

£ Layers
5 B GhentNedes

=]
3 [ CandidateGhasshides
i [ MorstosingPents
4 O AMGFNetworkhode
B AHGFNatwedStrsm
AHGFFeature Type, Hesarchy
— NetwcrklowSegment Major
— HutwedFlowSegmant, Minae
— NetweskatifialElowSegment Maor
— NetworkantificalflowSegment, Mince
== NetwekWinerhaeaSegrend, Mape
HetweekWedreieeabegeneed, Minor
< [0 AMGFCatchment

5 ®
=]
B Catchments

3 [ en1oe
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3.5.1.3 Ghost node outflow catchment = Split (2), No Flow

Optionally, re-run the tool a third time and select the additional option of specifying a
No Flow merge field. This field merges internal or coastal draining catchments that
don’t have a related stream segment, using pre-calculated attribution in the Geofabric.

Accessing this pre-calculated attribution involves temporarily joining the required
attribution from the NCBPfafstetter table to the AHGFCatchment layer. This is done
prior to running the Create Catchments tool.

1. Right-click on the AHGFCatchment layer and choose Joins and Relates > Join....

2. In the Join Data dialog box, populate each of the input parameters as shown
below.
Join Data @

Join lets vou append additional data to this layer's attribute table so vou can,
for example, symbolize the laver's features using this data,

What do you want o join ko this layer?

Join attributes from a table -

1. Choose the Field in this laver that the join will be based on:

HCE_ID -

2. Choose the table to join ko this layer, or load the table From disk:

[ NCBPfafstetter =)
| Shows the attribute tables of lavers in this lisk

3, Choose the field in the table bo base the join on:
HCE_ID -

Jain Options

&ll records in the targek table are shown in the resulting table,
Unrmatched records will contain null values For all Fields being
appended inko the karget table From the join table,

Keep only matching records

If a record in the target table dossn't have a makch in the join
table, that record is removed From the resulting target table,

| Yalidate Join |

About joining data [ fo 4 ] | Cancel |

3.  Select [OK] to create the temporary join between the AHGFCatchment layer and
the NCBPfafstetter table.

4.  Open the AHGFCatchment attribute table to view the temporary NCBPfafstetter
fields. Right click on AHGFCatchment and select Open Attribute table.

April 2014 | Geofabric Version 2.1 43



Australian Hydrological Geospatial Fabric (Geofabric) — Sample Toolset V1.5.0

44

Open the Create catchments tool and populate each of the input parameters as
shown below. Note the joined fields (field names are prefixed with table names)

. Catchment ID field
. Catchment area field
. No Flow merge field

. Segment No field.

[ Create Catchments

=N

Network Topology {.top) File
C:\Data\DEMO_Tasmania_GhostNodes. top
Stream layer
| AHGFNetworkStream |
Stream ID field
HydroID

Stream Drain ID field (foreign key link to Catchments)
DrainID

J B B

4

Mode layer

AHGFMetworkMode |
Mode ID field

HydrolD
Catchment layer

AHGFCatchment |

Catchment ID field
AHGFCatchment.HydroID

0]

4

0

4

Ghost Mode layer (optional)
GhostModes j

Ghost Node 1D field {optional)
SiteID

Ghost Node Outflow Catchment: indude (1) f split (2) / exdude (3) {optional)
2 -

Flow Direction (D8) Raster (optional)
dBnl0t |

Catchment Area field (optional)
AHGFCatchment. Albersarea

1y

4

0

4

Coordinate System for area calculations (optional)
GDA_1994_Australia_Albers

Mo flow merge field (optional)

NCBPfafstetter, SeghoLink] -
Segment Mo Field (optional)
AHGFCatchment. Segmentio -

Output feature dass for Catchments
C:\Data\sH_Metwork_TAS.gdb\Catchments2

& .

No flow merge field
(optional)

The name of a field used to store
the MoFlow” merge value for
catchment features in the chosen
catchment layer. In the case of the
Geofabric, not all catchment
features that were derived from a
hydrologically enforced digital
elevation model (DEM) have a
related stream feature to which they
drain. However, it is often desireable
to include these (mostly internally
draining) areas within the
catchments that are generated by
this tool. For Geofabric features,
this can be achieved by specifying
a MoFlow’ merge field together with
a segment D field (see below). e.g.
"SegMoLink".

Note: in version 2.1 of the
Geofabric, the "MoFlow merge
values ("SegMolLink”) for
catchments were stored in a
separate table called
"MNCBPfafstetter”. Thus, for this
version, the ‘NoFlow' merge attribute
field needs to be first temporarily or
permanently joined to the
AHGFCatchment features via the
"MCB_ID" field that is commaon to
both the AHGFCatchment and
NCBPfafstetter attribute tables.

[ QK ] I Cancel I lEnvironments... I I << Hide Help J I

Tool Help

-

6. Select [OK]

April 2014 | Geofabric Version 2.1




Australian Hydrological Geospatial Fabric (Geofabric) — Sample Toolset V1.5.0

7.  When the tool has run it will report that it has successfully created catchments for

all of the 14 ghost node feature

Create Catchments @

compiet=d

[ Close this dialog when completed successfully

Running =script CreateCatchments... o
Checking availability of necessary licenses...

Loading network topology...

Succes=sfully loaded Hetwork topology (17506 edges, 18076 nodes).
Extracting trace node ids...

Tracing upstream catchments...

Creating new feature class for catchments...

Dissolving upstream catchments for each trace node...

Inserting catchment for node: 20000

Inserting catchment for node: 12321

Inserting catchment for node: 20002

Inserting catchment for node: 20003

INFQO: No watershed to be subtracted - Ghost Hode falls outside
catchment for trace node: 20004

Inserting catchment for node: 20004

Inserting catchment for node: 20005

Inserting catchment for node: 20006

Inserting catchment for node: 14855

Inserting catchment for node: 13745

Inserting catchment for node: 20001

Inserting catchment for node: 12854

Inserting catchment for node: 10234

Inserting catchment for node: 183870

Inserting catchment for node: 12222

Calculating and adding area field...

Completed script CreateCatchments...

Succeeded at Wed Jan 22 15:14:00 2014 (Elapsed Time: 11 minutes
24 seconds)

m
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8.  The Catchments2 feature class is automatically added to ArcMap’s Table of
Contents. Import the supplied symbology from the supplied Catchments2
LYR_files folder.

Table Of Contents 1 x
= = layers
5 & GhostNodes

a
[ CandidateGhosthodes
[0 MenitoringPoints
[ AHGFNetworkNode
£ B AHGFNetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— NetworlcArtificialFlowSegment, Minar
- = NetworkiWaterAreaSegment, Major
- - NetworkWaterAreaSegment, Minor
[ AHGFCatchment
= [ Catchments

=]
= O Catchmentsl

O dénl0t

NG adcan Ui e Gl b
ﬁ\ N i b .
AT RS L RN T U § X

pa O il A T

9. Compare Catchments2 output with the Catchments output from the first time the
Create Catchments tool was executed. Zoom into the two coastal catchments
(SitelD = 20005 and 20006) and notice how the new Catchments2 output has
included some of the small catchments at the coast.

Table Of Contents ax
5 Layers
=] GhostMNodes

[ CandidateGhostNodes
O MonitoringPaints
O AHGFNetworkMode
=] AHGFNetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major

— NetworkFlowSegment, Minor =1 1 I

— NetworkArtificialFlowSegment, Major =jl I

— NetworkArtificialFlowSegment, Minor 20005 I 20006

= = NetworkWaterAreaSegment, Major u [} _Il

- - NetworkWaterAreaSegment, Minor
[=] AHGFCatchment ji
a I

=R

[0 Catchmentsl
O d8nlt

10. Remove the temporary join between the AHGFCatchment layer and the
NCBPfafstetter table. Right-click on the AHGFCatchment layer and choose Joins
and Relates > Remove Join(s) > Remove All Joins.
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3.5.2 Step 6b: Create sub-catchments

The Create sub-catchments script tool will generate upstream sub-catchment areas
(also known as reach catchments) for a set of nodes and/or ghost nodes forming part
of the specified stream network.

Unlike the Create catchments script tool which creates catchments for the entire area
that is upstream of each node (which can overlap), the Create sub-catchment script
tool will create a set of non-overlapping catchments. In the next release, the tool will
allow the user to use a 'preferred flow' attribute in order to set the preferred stream
channel when tracing catchments upstream through divergent sections of the stream
network.

Note: Where multiple ghost nodes exist on the same network stream segment (as per
some instances in the sample geodatabase), only the most upstream ghost node will
produce a valid geometry in the outputs when the include(1) and exclude(3) options are
used for Ghost node outflow and inflow catchment input. The features without a valid
geometry will still get created but with an empty <null> geometry. This will be
demonstrated in an example below.

1. Double-click on the Create sub-catchments script to launch the tool.
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3.5.2.1 Ghost node outflow and inflow catchment = split (2)

1. Run the tool with Ghost node outflow and inflow catchment set to option 2 to split
the most downstream AHGFCatchment.
2. Populate the tool as shown below:
. Ghost node outflow and inflow catchment: split (2)
. Flow direction (D8) Raster = d8n10t is used to split the sub-catchment at the
ghost node
. Output feature class for catchments — create a new output
7 Create Sub-catchments EI@
Network Topalogy (.top) File 7| GhostNode Outflow
C:\Data\DEMO_Tasmania_Ghosthodes. top = and Inflow Catchment:
Stream layer include (1) / split (2)
[AHGFNetworkStream LR exclude (3) (optional)
Stedam D A text value that starts with a
HydrolD v number {1-3) specifying how
Stream Drain ID field (foreign key link to Catchments) cases where sub-catchments
DrainID ¢ that are created for ghost
Node layer - nodes should be handled. If the
AHGFNetworkMode ~] & starting point for a traced sub-
catchment is a ghost node,
odelck] then the traced outlet
HydroID e catchment feature, related to
Catchment layer - the stream feature upon which
AHGFCatchment | @ the ghost node sits, will need
to be either: Included in its
Catchment ID field X ) .
Fp— - entirety(1): split (2}_ at the
Y ghost node according to a
Ghost Node layer (optional) I watershed derived from a
GhostModes | @ related D8 flow direction grid;

or excluded (3) in its entirety
from the overall sub-catchment.
Conversley, where ghost nodes
form barrriers to the upstream
trace (i.e. become inflows to
Flow Direction (D8) Raster (optional) the resulting sub-catchment),
| den10t | each of these inflow source
Catchment Area field (optional) catchments (With?n thiCh,eaCh
AbersArea ghust nuc_le falls}_ls either:
included in the dissolved
Coordinate System for area calculations (optional) catchment (when option 3 was

GDA_1994_pAustralia_albers

Ghost Node ID field (optional)
SitelD

Ghost Mode Outflow and Inflow Catchment: indude (1) / split (2) / exdude (3) (optional)

-

4

0

4

chosen), excluded in its
entirety (when option 1 was
chosen) or split at the point of
the ghost node again using the
watershed tool and D8 grid.

&)

Mo flow merge field {optional)

Segment Mo Field (optional)

[ Use prefemed flow attribution {optional)

Qutput feature dass for Catchments

C:\Data\SH_Metwork_TAS.gdb\Subcatchments2
I OK I I Cancel I IEnvironmems... I I << Hide Help I I Tool Help
3.  Select [OK]
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4.  When the tool has run it will report that it has successfully created sub-
catchments.

Create Sub-catchments @

omptes

[ Close this dialog when completed successfully

Running script CreateSubCatchments...

Checking availability of necessary licenses...

Loading network topology. ..

Successfully loaded Network topology (17506 edges, 18076 nodes).
Extracting trace node ids...

Tracing upstream catchments...

Creating new feature class for sub-catchments...

Dissolving upstream sub-catchments for each trace node...
Inserting catchment for node: 20000

Inserting catchment for node: 12321

Inserting catchment for node: 20002

Inserting catchment for node: 20003

INFO: No watershed to be subtracted - Ghost Node falls outside
catchment for trace node: 20004

Inserting catchment for node: 20004

Inserting catchment for node: 20005

Inserting catchment for node: 20006

Inserting catchment for node: 14855

Inserting catchment for node: 13745

Inserting catchment for node: 20001

Inserting catchment for node: 12854

Inserting catchment for node: 10234

Inserting catchment for node: 18370

Inserting catchment for node: 12222

Calculating and adding area field...

Completed script CreateSubCatchments...

Succeeded at Tue Jan 28 13:53:03 2014 (Elapsed Time: 23 minutes
45 seconds)

m

5.  Select [Close]
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6. The Subcatchments2 output is automatically added to the ArcMap Table of
Contents. Import the supplied Subcatchments2 LYR file.

7. Right click on the layer and select Zoom to Layer.

Table Of Contents ax
EEELE
5 < Layers

= GhostModes

# [0 CandidateGhostNodes

@ O MeniteringPoints

@ O AHGFNetworkhode

5 B AHGFNetworkStream

AHGFFestureType, Hierarchy

— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
- - NetworkWaterAreaSegment, Major
- — NetworkWaterAreaSegment, Minor

Y
o

# [0 AHGFCatchment
i O Subcatchmentsl
@ O d8nt0t

8.  Turn the AHGFCatchment layer on and move it above the Subcatchments2 layer.

9. Zoom in to the same AHGFCatchment which has four ghost nodes and notice
how each ghost node now has its own sub-catchment which has been split using

the d8n10t flow direction grid.

Table Of Contents

EEELE

= = Layers
= GhostModes

o

m O CandidateGhostModes

& [0 MeonitoringPoints

# [0 AHGFMetworkMode

= AHGFNetworkStream

AHGFFeatureType, Hierarchy

— NetworkFlowSegment, Majer
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
== MetworkWaterAreaSegment, Major
- — NetworkWaterAreaSegment, Minor

= AHGFCatchment
- v ST
]

@ [J Subcatchmentsl
w [ danl0t

10. Zoom in to ghost node SitelD 12222 and 12854 and notice that their sub-
catchments have also been split using the d8n10t flow direction grid.
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3.5.2.2 Ghost node outflow and inflow catchment = split (2), No Flow

Re-run the tool with Ghost node outflow and inflow catchment set to split (2) and this
time include the related No Flow catchments.

1. The NCBPfafstetter table will need to be joined to the AHGFCatchment layer
before proceeding. Follow the instructions to create this join as mentioned in the
Step 6a: Create catchments section.

2.  Asfor the Create catchment tool, populate the following parameters:
. Catchment ID field — update to show the joined field

. Catchment area field — update to show the joined field

. No Flow merge field

. Segment No field

3. After the tool has run, remove the temporary join between the AHGFCatchment
layer and the NCBPfafstetter table. Right-click on the AHGFCatchment layer and
choose Joins and Relates > Remove Join(s) > Remove All Joins.
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3.5.2.3 Ghost node outflow and inflow catchment = include (1)
Re run the tool with Ghost node outflow and inflow catchment set to include (1).

The most downstream AHGFCatchment is included in its entirety for the ghost node’s
sub-catchment upstream.

Note: As for the Create catchments tool, the catchment feature related to the stream
segment upon which the outflow ghost node sits is either split, included or excluded.
However, each catchment feature related to the stream segment upon which

an inflow ghost node sits is treated in an opposite manner. So if the split (2) option is
chosen, then the upstream half of the inflow catchments is discarded and the down
stream portion gets included in the catchment (see examples below).

1. If not already done, remove the temporary join between the AHGFCatchment
layer and the NCBPfafstetter table. Right-click on the AHGFCatchment layer and
choose Joins and Relates > Remove Join(s) > Remove All Joins.

2. Populate each of the input parameters as shown below

See the Tool Help to the right of the parameters for more information on each

parameter.
5 Create Sub-catchments EI@
Network Topology (. top) File i Ghost Node Qutflow and

Inflow Catchment:
include (1) / split (2) /

C:\Data\DEMO_Tasmania_GhostModes. top

@) @)

Stream layer \
|AHGFNetworkStream ﬂ exclude (3) (optional)
S:E:rn;ll[? ficid A text value that starts with a
v number (1-3) specifying how
Stream Drain ID field {foreign key link to Catchments) cases where sub-catchments
DrainlD - that are created for ghost nodes
Mode layer o should be handled. If the starting
AHGFNetworkMode =] & point for a traced sub-catchment
LJ is a ghost node, then the traced
=D Gekd outlet catchment feature, related
HydroID M to the stream feature upon which
Catchment layer - the ghost node sits, will need to
AHGFCatchment -] l@ be either: Included in its entirety
Catchment ID field (1) split (2) at the ghost node
HydrolD according to a watershed derived
4 from a related D8 flow direction
Ghost Node layer (optional) . grid; or excluded (3} in its
GhostNodes -] l@ entirety from the overall sub-

catchment. Conversley, where
ghost nodes form barrriers to the
upstream trace (i.e. become
inflows to the resulting sub-
catchment), each of these inflow
Flow Direction (D8) Raster (optional) source catchments (within which
=l each ghost node falls) is either:
included in the dissolved
catchment (when option 3 was
chosen), excluded in its entirety
Coordinate System for area calculations (optional) (when option 1 was chosen) or
GDA_1994_Australia_Albers split at the point of the ghost
node again using the watershed
tool and D8 grid.

Ghost Node ID field (optional)
SitelD -

Ghost Node Qutflow and Inflow Catchment: indude (1) / split (2) | exdude (3) (optional)
1

-

Catchment Area field (optional)
Albersarea v

&

Mo flow merge field {optional)

Segment No Field {optional)

[ Use prefemed flow attribution {optional)

Qutput feature dass for Catchments
C:\Data\SH_Network_TAS.gdb\Subcatchments1

l OK I l Cancel I lEn\rimnmenIs... I l << Hide Help I l Tool Help

3.  Select [OK]
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4.  When the tool has run it will report that it has successfully created sub-
catchments.

Warnings that sub-catchments with empty geometry were created for some of the
ghost nodes indicate that there is multiple ghost nodes present on the same
stream segment. In such cases, the output sub-catchment gets assigned with the
SitelD of the ghost node which is most upstream on the stream segment. All
other ghost nodes downstream and located on the same stream segment will
have their geometry set to Null.

Create Sub-catchments @

complet=d

[ Clase this dialog when completed successfully

Funning =script CreateSubCatchments... -
Loading network topology...

Successfully loaded Network topology (17506 edges, 18076 nodes).
Extracting trace node ids...

Tracing upstream catchments...

Creating new feature class for sub-catchments...

Di==olving upstream sub-catchments for each trace node...

WAERN: Sub-catchment with empty geometry created for node: 20000
Inserting catchment for node: 20000

Inserting catchment for node: 12321

Inserting catchment for node: 20002

Inserting catchment for node: 20003

WARN: Sub-catchment with empty geometry created for node: 20004
Inserting catchment for node: 20004

Inserting catchment for node: 20005

Inserting catchment for node: 20006

Inserting catchment for node: 14855

WARN: Sub-catchment with empty geometry created for node: 13745
Inserting catchment for node: 13745 =
WARN: Sub-catchment with empty geometry created for node: 20001

Inserting catchment for node: 20001

Inserting catchment for node: 12854

Inserting catchment for node: 10234

Inserting catchment for node: 18970

Inserting catchment for node: 12222

Calculating and adding area field...

Completed =script CreateSubCatchments...

Succeeded at Tue Jan 28 14:42:17 2014 (Elapsed Time: 1 minutes 9§
zeconds)
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5. The Subcatchmentsl output is automatically added to ArcMap’s Table of
Contents. Import the supplied Subcatchmentsl LYR file.

6. Right click on the SubCatchmentsl layer and select Zoom to Layer.

Table Of Contents

EEEEE

2 x

o £ Layers
£ M Ghosthodes

o
[ CandidateGhosthodes
O MonitoringPoints
[0 AHGFNetworkMNode
5 B AHGFNetworkStream

AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor

O AHGFCatchment

ERY s ubcatchments1)
o

O denlt

7.  Turn the AHGFCatchment layer on. Zoom to the most downstream
AHGFCatchment for each sub-catchment and notice how the whole
AHGFCatchment has been included in the sub-catchment feature.
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8. Right click on the SubCatchments1 layer and select Open Attribute Table.
9.  Select the sub-catchment with NodelD 20002.

Table Of Contents

EEELE

7 x

B = layers
= GhostNodes

[0 CandidateGhostNodes
O MeniteringPoints
O AHGFNetworkMode
= AHGFNetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkArtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
== NetworkWaterAreaSegment, Major
- — NetworkWaterAreaSegment, Minor
[0 AHGFCatchment

=] Subcatchments
m

O Catchments
O d8nllt

Table O x
o R R T -
Subcatchments x
ln
r OBJECTID * Shape * Shape_Length | Shape_Area | NodelD AlbersArea b
3 1 | Polygon =Null= =Null= 20000 | <MNull=
2 | Polygon 0.65 0.012344 12321 114813043.218867 | |,
3 | Polygon 1.865 0.055412 20002 514651403 049707 | —
4 | Polygon 1.005 0.012965 20003 | 176400009.732569 | |§
£ | Pohygon <Null= =Null= 20004 0 h‘
§ | Polygon 06 0.005337 20005 49692215.793848 | |-
L 7 | Polygon 3.135 0.0594544 20006 B879554723.38412
| 8 | Polygon 1.13 0.029844 14855 | 275960257.5858942 | [~
9 | Polygon <MNull> =Null= 13745 0
10 | Polygon <Mull= <Mull= 20001 o
i 11 | Polygon 1.51 0.039144 12854 | 361131973.588299 | [Y
L 12 | Polygon 1.325 0.026706 10234 | 247781523.012021 h
| 13 | Polygon 1.07 0.02445 18970 | 228030425.445482 | |
d 14 | Polygon 3.61 0.110168 12222 | 1020519384.31728 .
"o 1 om % (1 out of 14 Selected) -
H Subcatchments P
i e A B BT PRI e Gy == -~

10. Right-click on the left most column of the attribute table and select Zoom to

Selected.
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11. Zoom in to the stream segment upon which the four ghost nodes sit. Notice that
the ghost node with SitelD 20002 is the most upstream of all of the four ghost
nodes and has the same NodelD as the sub-catchment generated for it.
Catchment features for the other three ghost nodes below it (200001, 20000 and
13745) are still created but with an empty <null> geometry in the attribute table.

Table Of Contents

BEEELE

5 < Layers
= GhostModes
O
O CandidateGhostModes
O MenitoringPoints
O AHGFMetworkMode
= AHGFMetworkStream
AHGFFeatureType, Hierarchy
— MetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— MetworkArtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
== MetworkWaterAreaSegment, Major
- - NetworkWaterAreaSegment, Minor

= AHGFCatchment

= Subcatchments

[

O Catchments
O dénllt
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3.5.2.4 Ghost node outflow and inflow catchment = exclude (3)

1. Rerun the tool but with Ghost node outflow and inflow catchment set to exclude
(3) which will exclude the most downstream catchment from the output.
2. Populate the tool as shown below:
. Ghost node outflow and inflow catchment: exclude (3)
. Flow direction (D8) Raster = d8n10t is optional and not required
. Output feature class for catchments — create a new output
7 Create Sub-catchments EI@
Network Topology (.top) File - " | GhostNode Outflow and
C:\Data\DEMO _Tasmania_GhostModes, top [,‘-_'—’;- Inflow Catchment:
Stream layer include (1) / split (2) /
[ AHGFNetworkStream | @ exclude (3) (optional)
Stedam IDifickd A text value that starts with a
HydrolD v number ({1-3) specifying how
Stream Drain ID field (foreign key link to Catchments) cases where sub-catchments
DrainID ¢ that are created for ghost nodes
Node layer - should be handled. If the starting
[ AHGFNetworkNode -] u point for a traced sub-catchment

is a ghost node, then the traced
Mode ID field

=
HydroID -
=

outlet catchment feature, related
to the stream feature upon which
Catchment layer the ghost node sits, will need to

at
AHGFCatchment | B be either: Included in its entirety
at

(1) split (2) at the ghost node
C:b:::fgtm k] - according to a watershed derived
v from a related D8 flow direction
Ghost Node layer (optional) . grid; or excluded (3} in its
GhostModes | @ entirety from the overall sub-
catchment. Conversley, where
ghost nodes form barrriers to the

Ghost Node ID field (optional)

SitelD - X
upstream trace (i.e. become
Ghost Mode Outflow and Inflow Catchment: indude (1) / split (2) / exdude (3) (optional) inflows ta the resulting sub-
3 M catchment), each of these inflow
Flow Direction (D8) Raster {optional) source catchments (within which
=] : each ghost node falls) is either:

included in the dissolved

Catchment Area field (optional) catchment (when option 3 was

AlbersArea - Hi .
chosen), excluded in its entirety

Coordinate System for area calculations (optional) - {when option 1 was chosen) or

GDA_1994_Australia_Albers = split at the point of the ghost

node again using the watershed

Mo flow merge field (optional) tool and D8 grid
ool an grid.

Segment Mo Field (optional)

[ Use prefemed flow attribution {optional)

Qutput feature dass for Catchments -
C:\Data\sH_Metwork_TAS.gdb\subcatchments3 E:-

OK ] I Cancel I IEnwronmems... I I << Hide Help I I Tool Help

3.

Select [OK]
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4.

When the tool has run it will report that it has successfully created sub-
catchments with warning messages that some of the sub-catchments have empty

geometry.

Create Sub-catchments

=

Completed

[ Close this dialog when completed successfully

WARN: Sub-catchment

Running script CreateSublatchments...
Loading network topology...
Successfully loaded Network topology
Extracting trace node ids...
Tracing upstream catchments...
Creating new feature class for sub-catchments...
Dissolving upstream sub-catchments for each trace node...

(17506 edges, 18076 nodes).

Inserting catchment
Inserting catchment
Inserting catchment
Inserting catchment
WARN: Sub-catchment

Inserting catchment
Inserting catchment
In=serting catchment
In=serting catchment
WARN: Sub-catchment

In=zerting catchment
WARN: Sub-catchment

m

In=zerting catchment
In=serting catchment
In=serting catchment
In=serting catchment
In=serting catchment

12 =econds)

with empty geometry created for node: 20000
for node: 20000

for mode: 12321

for node: 20002

for node: 20003

with empty geometry created for node: 20004
for node: 20004

for node: 20005

for node: 20006

for node: 14855

with empty geometry created for node: 13745
for mode: 13745

with empty geometry created for node:

for node: 20001

for node: 12854

for node: 10234

for node: 18870

for node: 12222

Calculating and adding area field...
Completed =script CreateSublCatchments...

Succeeded at Tue Jan 28 13:59:09 2014 (Elapsed Time: 1 minutes

5.

Select [Close]
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6. The Subcatchments3 output will automatically be added to the ArcMap Table of
Contents. Import the symbology from the supplied Subcatchments3 LYR_files
folder.

7. Right click on the Subcatchments3 layer and select Zoom to Layer.

Table Of Contents rx
EEELNE

= £ Layers
© @ GhostNodes

=]

[ CandidateGhostNodes

O MonitoringPoints

[0 AHGFNetworkMode

= B AHGFNetworkStream

AHGFFeatureType, Hierarchy

— NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
— NetworkA
— MetworlArtificia
- = NetworkWaterAreaSegmen
- - NetworkWaterAreaSegment, Minor

[0 AHGFCatchment

SR subcatchments3
o

O Subcatchments2
[ Subcatchmentsl
O dénl0t

8.  Turn the AHGFCatchment layer on and move it above the Subcatchments3 layer
in the Table of Contents.

9. Zoom in to the ghost nodes and notice how the most downstream
AHGFCatchment has been excluded from the sub-catchment.
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3.6 Utilities toolset

60

The steps outlined in this section are optional.
The toolset contains the following scripts:

Script tool Function

Remove inner rings Returns a copy of the a polygonal feature class
(e.g. Catchments) feature class with any inner
rings (holes) removed.

Select disjoint multipart Selects only those multi-part features that contain
features one or more parts that are truly disjoint from all
other parts in the same feature (i.e. multiparts
that include parts that don’t share at least 1 XY
coordinate pair).

Select features by relationship | Navigates between sets of related features stored
in two different features classes without the need
for an ESRI Relationship Class

3.6.1 Step 7 (optional): Remove inner rings (holes in catchments)

One of the catchments in the generated outputs contains a hole in the middle. This is
due to a small part of the stream network that is not connected to the rest of the stream
network and which drains internally.

Catchment ‘holes’ may also be present if the No Flow merge field and Segment No
Field parameters were not used when running the Create catchments script tool. This
again is caused by internally draining areas of the landscape.

Depending on the hydrological application, it may be desirable to remove these holes
from the catchment features and treat the internally draining areas, or holes, as part of
the surrounding catchment area.

The Remove Inner Rings script tool returns a copy of a polygon feature class with any
inner rings (holes) removed.

1. Right-click on the new Catchments layer (the output in step 6) in the ArcMap
Table of Contents pane and select Zoom To Layer.
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2. Notice that the largest catchment (NodelD = 12222), just to the right of the centre
contains a hole.

Table Of Contents oo
R R ]
|5 & tayers
= B Ghesthodes

il [ CandutateGhothindes
1 O MenitermgPaints
% [ AHGFNetworkNode
< WA AHGENetworkStesm
BHGFFestureType, Hisarchy
— NetworkflowSegment, Major
— MetworkTlowSegment, Minor
— MetworkamdiculFlowSegment, Major
— NetworkfutdicilFlowSegment, Minr
== NetworkWateshresSegment, Major
HetwerkatertreaSegment, Minar
i [ AHGECatchment
B

4t [ Catchments?
i [] Catehmentsl
i O dénllt

3. In ArcToolbox Geofabric Tools, click on the plus button to expand the content of
the Ultilities toolset.

Double-click on the Remove inner rings script tool to launch the tool.
5. Populate each of the input parameters as shown below.

See Tool Help to the right of the parameters for more information on each
parameter.

' I
3 Remove Inner Rings E‘Elg

Input Feature Layer Input Feature
Itatchments ;I @] Layer
Area field to be updated (optional)

An ESRI ArcCatalog
path (string) of a

AlbersArea -

Coordinate System for area calculations (optional)

olygon layer/feature
GDA_1994 Australia_albers Ela:g [Strir?g} to be
Output Feature Class processed e.g.
C:\Data\sH_Metwork_TAS.gdb\CatchmentsMoHoles @ Catchments”.
[ OK ] [ Cancel l [Environments... ] [ <« Hide Help ] [ Tool Help

6. Select [OK]
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7.  When the tool has run it will report that it has successfully removed the inner
rings

Remove Inner Rings @

[ Close this dialog when completed successfully

Bunning script RemovelnnerRings... -
Copying polygonal features with holes (inner rings) removed....
Updating area field...

Completed script BemovelnnerRings...

Succeeded at Wed Jan 22 16:00:20 2014 (Elapsed Time: 10.00 =
seconds)

Select [Close]

The CatchmentsNoHoles is automatically added to ArcMap’s Table of Contents.
Import the Catchments symbology from the LYR_Files folder.

10. Right-click on the new CatchmentsNoHoles layer in the ArcMap Table of
Contents pane and choose Zoom To Layer.

Note that the hole has been removed form the largest catchment (NodelD =
12222) and that the AlbersArea field has been updated to reflect the new area.

Table Of Contents ax
Elecsd
= = layers

© @ GhostNodes

[ CandidateGhostNodes
O MonitoringPoints
[0 AHGFNetworkMNode
£ [ AHGFNetworkStream
AHGFFeatureType, Hierarchy
— NetworkFlowSegment, Major
— NetwarkFlowSegment, Minor
— NetworkAtificialFlowSegment, Major
— NetworkArtificialFlowSegment, Minor
- = NetworkWaterhreaSegment, Major
-~ NetworkWaterAreaSegment, Minor

=] CatchmentsNeHoles

[] AHGFCatchment
O Catchments

O Catchments2

[ Catchmentsl

O dénlot
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3.6.2 Step 8 (optional): Select disjoint multipart features

If the No Flow merge field parameter was used when creating catchments, it is
sometimes possible (though not common) for the tool to create catchments containing
totally disjoint parts.

Due to their raster origins, a number of key feature classes in the Geofabric (e.g.
AHGFCatchment) contain valid multi-part features which share only single pairs of
coordinate values between two or more of their parts. Such occurrences are classified
and stored as separate parts in ESRI's storage formats. However, when using
Geofabric data, it is often useful to be able to distinguish this type of multi-part features,
with parts that touch one another, from other mutlipart features with parts that are
totally disjoint from one other (i.e. share no common coordinates).

The screen grab below shows a valid multi-part feature in AHGFContractedCatchment.

Table Of Contents I x

Eesecsa
= £ layers

= AHGFContractedCatchment

Contracted Catchment

HydroID
12100014

HydroID
2100014

The Select Disjoint Multipart Features script tool performs an analysis of all multi-part
features in the input features class and selects only those multi-part features that
contain one or more parts that are truly disjoint from all other parts in the same feature.

Note: As a result of improvements to the process used to merge No Flow areas with
catchments, the occurrence of catchments containing disjoint parts is likely to be very
rare.

1. In ArcToolbox Geofabric Tools, double-click on the Select disjoint multipart
Features script tool to launch the tool.

2. Populate the input parameters as shown below.

See Tool Help to the right of the parameters for more information on each

parameter.
' Select Disjoint Multipart Features = | B i
Multipart Layer i Multipart Layer i
|tatchmentsNOHoles ﬂ
The name (string) of a
polygon/polyline layer to be
checked for disjoint multi-part
features e g. "Catchments”.

[ OK ] [ Cancel ] [En\tironments... ] [ << Hide Help ] [ Tool Help

I
[

3.  Select [OK].
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4.  When the tool has run it will report a disjoint feature count of zero.

Select Disjeint Multipart Features @
o
<< Details

Close this dialog when completed successfully

CatchmentsNoHoles

Start Time: Wed Jan 22 16:20:02 2014
Fumning =script SelectDisjointMultiparts...
Completed =script SelectDisjointMultiparts...
Succeeded at Wed Jan 22 16:20:03 2014
(Elapsed Time: 1.00 seconds)

m

Select [Close] to close the results.

The output from this tool is a selection set of any disjoint features found. If any
disjoint features have been found then the new CatchmentsNoHoles layer will be

automatically added to ArcMap.

7. Right-click on the new CatchmentsNoHoles layer and select Open Attribute
Table.

The attribute table should show that no catchment features have been selected
indicating that no disjoint features were found.
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3.6.3 Step 9 (optional): Select features by relationship

The Geofabric suite of products contains many feature classes containing features that
are related to other features that reside in a different feature class. For example, each
feature in the AHGFNetworkStream feature class is related to at least one feature in
the AHGFCatchment feature class.

In the File Geodatabase version of the Geofabric products, most of these relationships
are explicitly defined as Geodatabase Relationship Classes. When this is the case, the
navigation between related selection sets of features becomes a trivial task due to
ArcMap’s built in functionality. However, ESRI relationship classes are not always
available (e.g. in the ShapeFile version), although it may still be desirable to navigate
between sets of related features.

The Select Features By Relationship script tool provides a method of navigating
between sets of related features stored in two different features classes without the
need for an ESRI Relationship Class.

The tool takes the input layer or table with its selected features or records and uses the
key fields provided (Primary and Foreign) to select the corresponding related records in
the target layer or table. The related set of features is defined according to common
values stored in the given pair of Primary key-foreign key (or foreign key-Primary key)
fields.

To demonstrate the Select Features By Relationship tool, it will be used for the trivial
task of finding which monitoring point is related to one of the catchment features that
were produced earlier in the workflow.

1. In ArcMap’s Table of Contents, right-click on the new Catchments layer and
choose Open Attribute Table.

2. In the attribute table, click on the left edge of the first row (NodelD = 20000) in
order to select a catchment feature.

3. Right-click on the Catchments layer again and choose Selection > Zoom To
Selected Features.

4., In ArcToolbox Geofabric Tools, double-click on the Select Features By
Relationship script tool to launch the tool.

5. Populate each of the input parameters as shown below.

See Tool Help to the right of the parameters for more information on each

parameter.
" Select Features By Relationship EI@
Source Layer with selected features - Source Layer with
[ Catchments = &l selected features
Source Layer's foreign key field
ModelD - The name of the source
layer or table (string) with
Terget Layer with related features — thi initial sele(cted ?e}atures
|M0nit0ringPoints ﬂ |[._—_'~';|| e.g.
Target Layer's key field "AHGFMNetworkStream”.
SiteID -
[ Ok ] | Cancel | |Environments... | | << Hide Help | | Tool Help

6. Select [OK].
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7.  When the tool has run it will report that it ran successfully.

Select Features By Relationship @

competed
<< Details

[ Close this dizlog when completed successfully

Running script SelectFeaturesByRelationship... -
Compiling list of foreignm key ID= from source layer...
Selecting features in target layer...

Conmpleted script SelectFeaturesByRelationship...
Succeeded at Wed Jan 22 17:03:02 2014 (Elapsed Time:
1.00 seconds)

m

8.  Select [Close] to close the results.

9. In ArcMap’s Table of Contents, right-click on the MonitoringPoints layer and
choose Open Attribute Table.
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10. The attribute table should show that a single monitoring point feature at the
selected catchment’s outlet has been selected. If necessary, scroll down in the
attribute table, or click on the Show selected records button, to see the selected
feature.
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(To aid visualisation, the screen grab below has a Definition Query to show only the
selected monitoring point with SitelD=20000.)
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3.7 Pfafstetter toolset
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3.7.1 Step 10 (optional): Pfafstetter catchment trace

The Pfafstetter Catchment Trace script tool is the final tool in the toolset. Although it is
separate to the rest of the workflow contained in this document, it has been included
here for the sake of completion.

The Pfafstetter catchment coding system provides an alternate mechanism for tracing
a stream network via a base-10 nested catchment numbering system. A
NCBPfafstetter table is included in the Geofabric Surface Hydrology Catchments
product to provide a hook to a related raster product, the National Catchment
Boundaries developed by Australian National University and hosted by Geoscience
Australia.

The Pfafstetter Catchment Trace script tool uses (joined) Pfafstetter coding to trace
either upstream or downstream in the Geofabric AHGFCatchment feature class. The
starting point for each trace is each selected catchment feature in the catchments. The
resulting output is a selected set of catchments up/downstream from each of these
trace starting points.

Note: There are currently a number of limitations when tracing using the Pfafstetter
coding system (noticeably around divergent junctions that are not anabranches). See
the Pfafstetter Catchment Trace script tool’s help for more information on these
limitations.

1. From the ArcMap Selection menu, choose Clear Selected Features to ensure
any traced features from the previous step are cleared.

2. In the ArcMap Table of Contents pane, ensure that the AHGFCatchment and
AHGFNetworkStream layers are visible and turn off all other layers.
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3.  The NCBPfafstetter attribution must be joined to the AHGFCatchment features in
order for this tool to work. Right-click on the AHGFCatchment layer and choose
Joins and Relates > Join....

4. In the Join Data dialog box, populate each of the input parameters as shown
below.
lain Data @

Join lets wou append additional data bo this laver's attribute table so you can,
for example, symbolize the layer's features using this data,

What do wou want to join to this layer?

Join attributes fram a table A

1. choose the field in this laver that the join will be based on:

MCE_ID -

2. Choose the table ko join ko this laver, or load the table From disk:

|2 NCBPfafstetter =]
| Shioww the attribute tables of layvers in this list

3. Choose the Field in the table ko base the join on:
MCE_ID -

Join Options

All records in the target table are shown in the resulting table,
Unmatched records will contain null walues for all fields being
appended into the karget table From the join table,

¥eep only matching records

If a record in the Earget table doesn't hawve a makch in the join
table, that record is removed from the resulting target table,

| Yalidate Jain |

About joining data [ fo 4 l | Cancel |

5. Click on the OK button to create the temporary join between the
AHGFCatchment layer and the NCBPfafstetter table

6. From the ArcMap Tools tool bar click on the Select Features button.
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7.

w0 O

Click on a feature in the AHGFCatchment layer in order to select it.

Table Of Cortents B

B 3

S Layers
i O Ghosthades
% [ Candidatehosthiodes
5 [ MenitonrgPeints
1 [ AHGFNetworkhode

B AHGFNetwadStresrn
AHGFFeatureType, Hierarchy
— MetwenrkElewSegrment, Mayr
— NetworkFlowSegment, Minor
— NetworkhntificialFlowSegment, Major
HetworkrificialFlowSegment, Minor
- MrtworkiWaterireategment, Megor
-~ NetwarkWaterAreaSegrnt, Minge

# [0 Catchmentshickicles
Sl = ) AHGECatchment

i O Catchments
4 [0 Catchments2
# [ Catchments]
i [0 dmeane

10.

Right-click on the AHGFCatchm

pen Attribute Table. The

selected AHGFCatchment has a Geofabric HydrolD 6750862. Scroll to the right
in the table to see the Pfafstetter attribution that has just been joined. The
selected AHGFCatchment has a Pfafstetter NCB_ID 4822.

In ArcToolbox Geofabric Tools, click on the plus button to expand the content of

the Pfafstetter toolset.

Double-click on the Pfafstetter Catchment Trace script tool to launch the tool.
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3.7.1.1 Upstream trace direction
1. Populate each of the input parameters as below.
2.  See Tool Help to the right of the parameters for more information on each

parameter.

ZE" Pfafstetter Catchment Trace = | B i
Catchment Layer “ | catchment Layer i
HQHGFCatchment ﬂ
S — The name (string) of a polygon

1 - Unstream - layer for a set of the Catchments
P (e.g. AHGFCatchment) temporarily
joined (ArcMap join on NCB_ID)
with corresponding Pfafstetter
L attribution (e.g. NCBPfafstetter).
oK ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help ]

3.  Select [OK].

4.  When the tool has run it will report that it successfully selected a number of
catchment features.

Pfafstetter Catchment Trace @

[T Cloge this dialog when completed successfully

Fumming =script PfafstetterCatchmentIrace... -
Selected feature count: 1

Copving selected features to temporary FC...

Using pfafstetter coding to trace & select catchments...
Checking for bifurcations in resulting selection set...
Finished handling bifurcations.

Humber of features in traced selection: 344

Conpleted script PfafstetterCatchmentIrace...

Succeeded at Thu Jan 23 12:36:06 2014 (Elapsed Time:
18.00 =seconds) -

m
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21 [ MensonngPeints
§ O AHGFNetworkNode
= B AHGFMcbworkSteeam

5 [ CatchmentshioHeles

o O Catchments
#1 O Cotchments?
4 [ Catchmentsl
& O denton

Select [Close] and examine the resulting selection in the AHGFCatchment layer.

Notice that the selected set of catchments follows the stream network features

upstream of the starting trace catchment.

AHGIFestureType, Hierechy
= MrtuorkFlowSegrment, Majie
MetworkFlowSegment, Minor
— NetworkhnificialF lowSegment, Majar
Fetwork et lomsegraent, Mewos
== NetworkiWsterdseaSegment, Major
- = Metworkil e AsmaSegrment, Mincs
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3.7.1.2 Downstream trace direction

1. Re-run the tool again using the 2 — Downstream option for the Trace direction
parameter.

. In ArcMap, go to the Selection menu and select Clear Selected Features.
. Reselect the same single AHGFCatchment as before

. Run the Pfafstetter Catchment Trace tool again using the using the 2 —
Downstream option for the Trace direction parameter

| Table OF Conterts
ErE=Y T
[= & tayens
@ [J GhestModes
# [0 CandutsteGhomhodes

i [ MerstorngPoints
@ [ AHGFNetworkNode
= B AHGFNetworkStream
AHGEFrstuee Type, Hierarchy
— HetwerkflowSagmant, Mijer
— HetworkPlowSegmens, Mincr
— HetwesAmhews owSegment, Major

— Networksstificialf lowSegment, Minar
- - NetworkWaterhresSegment, Major
HetwerkWaterAreaSegment. Minor

i O CetchmentiNoHole:

e o Catchnect]

& [ Cotchments
a0

# [J Catchmentsl
# [ dsn1on

2. Remove the join from AHGFCatchment. In ArcMap’s Table of Contents, right
click on AHGFCatchment, select Joins and Relates, Remove Join(s),
NCBPfafstetter.
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4

4.1

4.2
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New tools (next version)

The current toolset contains stubs for three tools that have not yet reached maturity. It
is planned that the following tools will be included in the next release of the Geofabric
Sample Toolset

Catchments toolset

4.1.1 Create stream links

The Create stream links script tool will create links that form a node-link network
together with the given set of node and/or ghost node features from which they are
generated.

For each node in the input the stream network is traced until either another of the given
nodes is encountered, or until the end of the stream network is reached. For cases
where other nodes are encountered, a link feature (polyline) is created between the
node currently being processed and each of the upstream nodes that were found.
These link features form a straight line between each pair of nodes, thus providing a
simplified view of the section of the stream network for the reach/sub-catchment.

The tool will optionally allow the user to use a ‘preferred flow' attribute in order to set
the preferred stream channel when tracing links through divergent sections of the
stream network.

Network toolset

4.2.1 Create preferred flow nodes

The Create preferred flow nodes script tool will extract a set of divergent node features
(i.e. nodes with more than one outflow stream) from the node input features class into a
new 'Preferred flow node' feature class.

Optionally, a given set of attribution from the stream layer (stream name and hierarchy
fields), together with a set of business logic, can be used to automatically initialise each
divergent node feature with the identifier of the preferred stream outflow.

The outputs from this tool can then be used (perhaps following a series of manual
updates) to set Preferred Flow attribution for an existing network topology object (see
Update network topology with preferred flow).

4.2.2 Update network topology with preferred flow

The Update network topology with preferred flow script tool will set a 'preferred flow'
attribute for a specified set of divergent nodes in the given network topology object
(stored in .top file). Taking a set of attributed Preferred Flow Node features (see Create
preferred flow nodes) as its input, the corresponding divergent nodes in the network
topology will be assigned with the identifier of the given preferred outflow stream.

Thus, when tracing upstream in the stream network with the preferred flow set enabled,
a trace will only continue through a divergent node in the network if the path of the
trace into the node was via the node's preferred outflow stream. When tracing the
network downstream with the preferred flow option set and enabled, the trace path
through a divergent node is restricted to follow the Preferred Flow path only.
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