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1 Introduction

This tutorial replaces Accumulate attributes with ArcHydro but retains the same
content as well as steps for ArcGIS 10 (SP 3).

Geofabric Surface Network is intended to be used in stream flow tracing operations,
which utilises the product’s full topological connection. This product is also designed to
be largely compatible with ESRI's ArcHydro for Surface Water toolset.

This tutorial describes the steps required to use the ArcHydro Accumulate Attributes
tool to calculate the total upstream drainage area at each node in the stream network.
This operation provides just one example of the potential opened up by using
geometric networks together with relationship classes in an ESRI Geodatabase
environment.
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2 Tutorial

2.1 Download the Geofabric Surface Network File Geodatabase

1. From the Bureau of Meteorology Geofabric website browse to Downloads and
select Download the Geofabric data from the Geofabric FTP site. Select Geofabric
Surface Network’s SH_Network ZIP file and save this to disk.

I FTP directory fanonfhome/geofabric/ at ftp.bom.gov.au - Windows Internet Explorer provided by Bureau of Meteorology |Z||E||z|

%ﬂ v |g, ftp:fiFtp. bom. gov . aufanonfhomefgecf abric) b | [##] x| |Live Search ||“:l 7
Fle Edt Wiew Favorites Tools Help @Econvert - Plselect  Links B snagt B 1

i . 3
* ahir [gFTP directory fanonfhome/geofabric) at frp,bom, gov,.au ] ‘ @Home - Feeds (T @ Print = Q Page - @TW'S @

FTP directory /anon/home/geofabric/ at ftp.bom.gov.au

To view this FTP site in Windows Explorer, click Page, and then click Open FTP Site in Windows Explorer.

Up to higher level directory

12/22/2011 05:42RM 4,453 FTP_RELDME.TxT

12/22/2011 05:50RM 628,312,224 GW_Cartography.zip

12/22/2011 05:50RM 12,756,468 HRE Catchments.zip

12/22/2011 05:50RM 949,339 HR Regions.zip

12/22/2011 05:50RM 9,540 PRODUCT README.txt

02/14/2012 02:48RM 441,540,135 S5H Cartography.zip

12/22/2011 05:57AM 174,879,916 5H Catchments.zip =
02/14/2012 02:49BM 393,202,083 S5H Network.zip File Download |§|
12/22/2011 05:50RM 74,213 metadata.zip

Do you want to open or save this file?

@ Mame: SH_Metwork. zip
Type: WinZip File, 374ME

From: Ftp.bom.gow.au

[ Open ] [ Save ] [ Cancel

[+] &alwayz ask before opening thiz twpe of file

= ‘while fileg from the Intemet can be uzeful, some files can potentially
harm your computer. If you do not trust the source, do not open ar
save this file. What's the risk?

& Internet F A% -

2.  Unzip the downloaded file, making sure that the resulting folder ends with gdb
(e.g. the contents of the SH_Network ZIP file should be unzipped to a folder
called SH_Network_GDB).
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2.2 Install ArcHydro

2.2.1 ArcGIS9.3

The ArcHydro for Surface Water toolset needs to be installed in ArcGIS 9.3.

1.  Download the latest version of the ArcHydro Tools for surface water from the
ESRI ArcGIS ArcHydro Resource Centre website.

2.  Unzip the contents of the downloaded zip file (ArcHydro14.zip) to an appropriate

directory.

E) WinZip - ArcHydro14.zip

=)ES

File Actions Options Help
=, =2 AP ek N A 2 LT
ey Cpen Favorites Add Extract Wigw CheckOut  Wizard
Mame Modified Size  Path
t Arc Hydro Connectivity Tools - Tutarial, pdf 15/02/2011 &:02 ... 361,536  ArcHwdrol4iDoc),
Z Arc Hydro GP Tools 1.4 - Tutorial. pdf 14/05§2010 5:27 ... 4,257,343  ArcHydrol4iDoch
T Arc Hydro Tools 1.4 - Overview, pdf 23/04f2010 6:14 ... 106,405  ArcHwdrol4iDoc),
E Arc Hydro Tools 1.4 - Tutorial, pdf ZIM420103:28 ... 4,866,542 ArcHydrol4dDoch,
ﬁ!.ﬂ.rchdrnTnnlsg.msi /012011 1:59PM 24,752,... ArcHwdrol4\Setuphl.4.0,256)
E Comprehensive berrain preprocessing using Arc Hydro kools.pdf 16/01/20098:33 ... 4,039,741 ArcHydrol4)Doc),
:;QDataFu:urArchdrnGF‘TooIsTutnrial.zip Z3M4/20108:38 ... 87,523,... ArcHydrol4\Data’ Tukborialy
@DataFor.ﬂ.rchdrnTutorial.2i|:| GI01f2010 7:17 AM  112,45...  ArcHydrol 4)Data) Tukoriall
E EPA Aggregator w4.0 - User Manual,pdf Zamdfzoiodol .. 1,374,049 ArcHydrolddDoch,
T GeoDataset Exchange Tools - User Manual,pdf 311/2005 8:31 AM 578,664  ArcHwdrol4iDoc),
E Global delineation with EDMA data, pdf 150012009 7:22 .., 158,297  ArcHydrol4\Doc),
Z Local Parameters Configuration, pdf 17/11J2009 3:09 PM 1,114,446 ArcHydrol4Doch,
T2 M55 Regressions Toals - User Manual,pdf 16/01 /2009 7:09 ... 665,599 ArcHwdrol4iDoc),
BQuickStart.txt 15/02)2011 8:35 .., 2,528  ArcHydrold),
BReadmeH.txt 15/02/2011 &:55 ... 7,227 ArcHwdroldl
E SWEWMD - Green and Ampt Analyses Support,pdf 1500142009 7:02 .., 391,470 ArcHydrol4)Doc),
Z Unique ID Manager 2.0 - User Manual. pdf 2710212003 4:42 PM 346,918 ArcHwdrol4)Dac),
Ti¥ML-Based GIS Data Exchange Taols.pdf ; 16/01/2009 10:4... 179,304  ArcHwdrol4iDoc),
< | »
Selected O files, 0 bytes Total 18 files, 237,477KB a0

3.  Follow the instructions for installing the ArcHydro tools included in the download.
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2.2.2 ArcGIS 10.0 (SP3)

The ArcHydro for Surface Water toolset needs to be installed in ArcGIS 10.
1. Download the latest version of the ArcHydro Tools for surface water from the

ESRI ArcGIS Resources website.

2.  Unzip the contents of the downloaded zip file (ArcHydroTools_2_0.zip) to an

appropriate directory.

3.  Follow the instructions for installing the ArcHydro tools included in the download.

4.  Go to Customize > Toolbars > ArcHydro Tools to add the toolbar.

2.3 Set Target Locations

Start a new ArcMap session and add in the AHGFNetworkStream, AHGFNetworkNode
and AHGFCatchment feature classes from the data downloaded in step 2.1.

2.3.1 ArcGIS9.3

1.  Ensure that the ArcHydro toolbar is visible (if not, choose
View>Toolbars>ArcHydro Tools X) and choose Set Target Locations from the

ApUtilities menu:

% SH_Net_Tasmania.mxd - ArcMap - Arclnfo

File Edit Wiew Bookmarks Insert Selection Tools Window Help

=2 = ® © * [1:2634718

| & PO GE N2

Editor = - |

=l

| J ek NWIS D

Terrain Preprocessing ¥ Terrain Morphology ™ Watershed Processing ™ Attribute Tools  Metwork Tools | ApUtilities = ':ifs 2 & 3z ?E m =]

Metwork: |5H_Netw0rk_Tasmania_Net j Flow

=

= g Layers
] AHGFNetworkMode
# 2l other values:=
AHSFFType
& MetworkArtificialNode
@ MetworkCliffode
* MetworkGhostMode
# MetworkHeadMode
* [etworkJunctionMode
* MetworkTerminushode
@& MetworkiWaterfreabode
= AHGFMetwarkSEream
— =all other values>
AHGFFType
— MetwoarkartificialFlowSegrient
— MetworkFlowSegment
— MetworkivaterfreaSegment
= AHGFCatchment
O

analysis » L [*| Trace Task: |Find Cor Lisk Maps

B R R ON O

L -2

add MNew Map -

Set Target Locations. ..

HML Manager...
Load/Merge Config ¥ML
UniguelID Tables Manager. ..

Enable/Disable Uniquell Manager

Azsign Uniguell

Additional Likilities »
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2.  Set the default target workspace in HydroConfig to configure the ArcHydro
project (this list may depend upon the version of ArcHydro tools installed).

Note: this step isn't strictly necessary for the purposes of this tutorial; however, it
is good practice to perform this step each time a new ArcHydro project is created.

' Set target locations for DefaultConfig

v Application ¢ Map Level Map Name: |

Raster Data: |D:'~.G eafabnc'2 08DemonstrationySH_Metwork. gdb

Yector Data: |D:\G eafabrict'2 05 DemanstrationsSH_Metwork.gdb

Time Series: |D:'\G ecfabrich'2 0DemonstrationySH_MNetwork. gdb

1].4 | Help | Cancel |

3.  Save the ArcHydro project by naming and saving the MXD file:

4, Select Save from the File menu.

5.  Enter an appropriate nhame for the MXD file (e.g. SH_Net_Tasmania.mxd) and
click [OK].
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2.3.2 ArcGIS 10 (SP3)
1.  From the ArcHydro Toolbar, select ApUtilities > Set Target Locations

% Geofabric Tutorial_Accumulate_attributes_with_ArcHydro.mxd - ArcMap - Arclnfo

File Edit Wiew Bookmarks Insert Selection Geoprocessing Customize  Windows —Help

Ot L H5@ x| o o b -|[1236029 v| EGE B P r? o Edtor| P
Q@ 2l e -0 K @ 7 E M3 T E L Network: [ petwor et vl
Terrain Preprocessing = Terrain Morphology * wWatershed Processing = Attribute Tools = NetwnrkTooIs'm':i 2 o =l 3z QE ILH-
Table Of Contents 7% | Set Target Locations B
@ é:::‘; ‘Eﬂ = =ML Manager...
EE= m Load{Merge Config XML

AHGFMetworkMode

AHEFMebwarkStream
AHEFCakchmenk Enable/Disable UniquelD Manager

UniqueIl Tables Manager. ..

Additional Utilities 3

2.  Select the HydroConfig Node as this corresponds to ArcHydro tools.

Note: this step isn't strictly necessary for the purposes of this tutorial; however, it
is good practice to perform this step each time a new ArcHydro project is created.

Il Select a Node to set target location.

I DefauItD:unfii I

0K Cahicel
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3.  Set the default target locations for HydroConfig
. Select MapLevel to modify the target locations of the current dataframe
. The Map Name will default to the name of the Data Frame, eg Layers

. Select Show of Type: Shapefile/Raster Workspaces. Select a directory for the
Target Location of Raster Data, the default will be the directory in which the MXD
is stored.

. Select Show of Type: Personal/File Geodatabases. Select the GDB where the
Vector Data is to be saved.

. Click [OK] to save the locations

£ Set target locations for HydroConfig

() Application (%) MapLevel Map Name:

Raster Data | WGeofabrichT utonalz'\accoumulate_atts_arcHpdrob,

|
|

Vector Data | coumulate_atts_ArcHpdrobTutoral_sccumulate_Stts_arcHudro.gdb

[ 1] 4 l [ Help l [ Cancel

4.  Two new tables will be created in the GDB which are used by the ArcHydro tools
to populate the HydrolD field:

. APUNIQUEID
. LAYERKEYTABLE
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2.4 Calculate the total upstream drainage area for each node

This section will configure the parameters for the Accumulate Attributes tool to
calculate the total upstream drainage area for each node in the stream network and
assign this value to a new attribute field in AHGFNetworkNode:

1.  Close ArcCatalog to avoid potential locking problems.

2. Inthe ArcMap Utility Network Analyst toolbar, set the Network Layer to
SH_Network_Net

3. From the ArcHydro Attribute Tools menu. choose the Accumulate Attributes tool.

% |SH_Met_Tasmania.mxd - ArcMap - Anclnfo

File Edit Wiew Bookmarks Insert Selection Tools ‘Window Help

OD=EE S B ) & [1:2534118 AR N 8 GE )
Editor M | =] | =]
Terrain Preprocessing = Terrain Morphalogy = ‘Watershed Processing | Attribute Taols * Metwork Tools = ApUtilities » 7
Network: |SH_Netwark_Tasmania_Net j Flows = Analys Data Management Attribuke Tools
= @ Assign HydrolD
- & .
Generate FromTo Mode For Lines
- AHGFMebworkMode @ !
¢ zall ather waluess : : Find Mext Downstream Line
AHGFFType wn Populate DrainArea for Drainage Line
& Networkartificialode =
& MebworkcliFFode {""51 Calculate Length Downstream For Edges
¢ NebworkGhosthode O Calculate Length Downstream For Junctions
& NebworkHeadhode
& Mebworklunctionhode Find Mext Downstreamn Junction
& NebworkTerminushiode Store Area Qutlets, .,
& MetworkwaterAreahode i )
- AHEFMebworkSkream [;P Consolidate Attributes
— <all ather values= Accumulate Attributes
AHGFFType k . . i
— MebwarkartificialFlowSegment Time: Series Processing 4
— MetworkFlows k
FRHArETIOSRgMmEn 0 Compute Local Parameters
— NetworkiW aterAreaSegment M
= AHGFCatchment o Compute Global Parameters
O =Y Corpute Paink Parameters
Genetate Report
Export Daka
I

For Trace Type, select Network Layer: AHGFNetworkNode.

5. For Source for Accumulation, set the Source Feature Layer to AHGFCatchment
and Source Field to AlbersArea.
Note: Any feature classes that are related (via a relationship class) to the feature
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class selected under Network Layer will automatically be available in the drop-
down list under Source Feature Layer.

Choose the Sum option for Accumulation Type.

Select AHGFNetworkNode for Target Features Layer and type the name of a new
field to be added (e.g. TotDArea) in the Target Field box (i.e. the target field can
be created dynamically in ArcGIS 9.3).

8.  Click [OK] to execute the Accumulate Attributes tool.
Note: This operation may take a while to run to completion, especially if the
dataset chosen for Network Layer contains many features. Alternatively, the tool
can also be configured to run on selected features only.

Accumulate Attributes

Trace Type

& Network Layer | AHGFNetworkNode

[
(" Feature Layer with NextDiownlD: | J
[-]

Mext Down [D Field: |
r

Source for Accurnulation

Source Feature Layer: |.-’-'n.HGFCatl:hment ﬂ

Source Field: |,.t'._|t.ers.é-,rea ﬂ

Accumulation Type

f* Sum (™ Awerage i~ Min ™ Max
& Cal & [lzelem "~ Mode " Standard Deviation
" WWeighted Average by Field: ||:|BJE|:T|D ﬂ

Target for Accumulation

Target Feature Layer: |-""‘-HGFNEEWDIKNDE|B ﬂ
Taraget Field: ﬂ
0K ‘ Help ‘ Cancel |
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2.4.1 ArcGIS 10 (SP 3)

If an error message appears that ArcHydro can't find the new Target Field:

1.  Select all the nodes which require the total upstream drainage value using either
the Select Features tool on the Tools toolbar or the Select by attributes function
within the AHGFNetworkNode’s attribute table.

2.  Complete the above steps again.

If an error persists, make sure that the feature classes aren't in a group layer in
the Table of Contents as this can also prevent the AHGFNetworkNode from being
correctly populated.
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2.5 Check the total drainage upstream area

1.
2.
3.

When the tool has finished running:
Zoom in to locate an area of interest.

Right-click on the AHGFCatchment layer, choose Open Attribute Table and scroll
to the end to display the content of the AlbersArea field.

Choose a node at some point on the stream network.

Note: the chosen node in the figure below is marked with a Junction Flag (green
box). This has been done for visualisation purposes only (see the accompanying
Tutorial - Create a subset of Geofabric data or ESRI documentation for more
information on Utility Network Analyst tools).

Whilst holding down the [Shift] key, use the Select Features tool ( o ) to in turn
select each of the AHGFCatchment features which drain to the chosen node.
Alternatively, use the CatchmentDrainsToSegment relationship class between the
features of AHGFNetworkStream and AHGFCatchment in order to automatically
select the related records: Click on the [Options] button and select
CatchmentDrainsToSegment: drains from the Related Tables menu option.

Click on the [Selected] button at the bottom of the AHGFCatchment attribute
table to switch the display to the currently selected features.

Click on the chosen node with the Identify tool ( o ) active to display the node’s
attributes.

By manual or other means, sum the values of the AlbersArea column of the
AHGFCatchment attribute table and compare the value stored in the new field
added by the Accumulate Attributes tool in step 2.4 e.g. TotDArea. The two
values should be approximately equal.
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16

pad - ArcMap - Arcinfo

J Filz Edit Yiew Bookmarks Insert Selection Tools Window Help ‘

|DE@& " m@r | o $|fw 2| & @ 0kl a|x2 [B T 14 3 EF DO
Editar v‘ S ‘ # v Tak [reate New Feature | ‘ Target: | | |X (=) ‘ ‘ Gek NWIS Data I Laver: [ AHGFHetworkHods =] B = ﬂ:| | o = |
Terrain Praprocessing ¥ Terrain Morphology ¥ Watershed Processing  Attribubs Toclks v Network Tools v Aplkities » 75, 2 & 5z QR @ B« Hep J Spatial Analyst v| Layer ™ |
Metwork: [SH_Metwork_Tasmania_Met v] Flow = “o o ‘ Analysis ~ Trace Task: [Trace Upstream -] £ ] Topology: -] % ‘ﬂ &+ B HEI ‘@ = ‘ L& ‘
— ~
= &) 54763 6440 E2, TR 284427 563418 £302 1
-1 £F Layers 4472510 20564 CEEER 517136 92 W7
AHGENstmorkiiods (5] 2929359 52258 172073 78
o <l other val . a73ee B2ree 172073 053751~ 026
<all other values > e o 78 12001211 432015
AHGFFType =2 3 736416736005
 MetworkirtficialNode 4191132500703 62999 085741
© NetworkClfftiode & 1952665103575
+ NetworkGhosthiode @ 17eh633 165927 008E233552
* NetworkHeadhode . o
i 76
* Networklunctiontiode - i
: 3413708.75585
de
529210 732316
Identity from: <Top-most layer> =l 1 079515517
., e e 15207741 S5VEI8
B AHGFNatworkNode Location: [ 147.096181 42213550 Decimal Gegress = . a0g67 963325
Field [ value: | [ — 05305999837 -
CBIJECTID o304 1 e
Shape Paint e 477
HydroID 1091242 4132 17
AHGFFeatureType MetworkJunctionhode
NextDownID 1091233 WP 2376p2 51
Enabled True S
ContractedhodelD <null= TETEN
ContractLevel <null = \
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Symbol
TZXtNUtE \/_‘ 438 507555/
. s52eE AT4045
Tdertfisd 1 Fasture [ A HERII0563
d A b of A a L
SourcelD il Attril iabilif i ce imetri acy | Symbol | Textlote | Shape_Length | Shape_area Albersirea
<l 170712005 GECSCENCE AUSTRALL | 170172003 GEOSCIENCE AUSTRALIA 125 <ls <l 0.14502 0000763 7057254516911
<Hull- 110712005 GECSCENCE AUSTRALLL | 1/0172003 GEOSCIENCE ALUSTRALIA 125 <huls|<Hul 0133374 0001025 5409711 036767
<Hll> 10712005 GECSCENCE AUSTRALIL | 1/0172003 GEOSCIENCE AUSTRALIA 125 =tl= |<hul 0.225008 0001656 15207741 551638
e /0772005 GEQSCIENCE AUSTRALIS |1/01/2003 GEOSCIENCE AUSTRALIA 125 |<null> <hLE 0.039986 0.000069 629917 443635
<Hull- 110712005 GECSCENCE AUSTRALLL | 1/0172003 GEOSCIENCE ALUSTRALIA 125 <l <l 0.165001 0000362 BG30T44.724765 -
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|
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Water Information

DATA > INFORMATION > INSIGHT

Through the Water Act 2007, the Australian Government has given the Bureau of
Meteorology responsibility for compiling and delivering comprehensive water
information across Australia.

For more information
Visit our website at www.bom.gov.au/water
Send an email request to waterinfo@bom.gov.au
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