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1 Introduction

External data can be incorporated with Geofabric data for hydrological analysis.

This tutorial steps through the process of creating a derived catchment using Geofabric
Surface Network and adding rainfall data from the Bureau’s website.

This tutorial was part of the Geofabric webinar “Making the most of the Geofabric” and
is available at:

http://www.bom.gov.au/water/newEvents/presentations/index.shtml

1.1 ArcGIS version
The steps outlined in this tutorial use ArcGIS 10 (SP 3).

1.2 Symbology
The symbology used in this tutorial is based on the Surface Network LYR file.
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2 Tutorial

2.1 Download the 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 Surface
Network’s SH_Network.zip file and save this to disk

" FTP directory fanonfhome/geofabric/ at ftp.bom.gov.au - Windows Internet Explorer provided by Bureau of Meteorology |:||i||z|

%r - |g| fp: fiftp. bom. gov. aufanonthome fgeof abric) v||§| |E| ||-iVE Search ||E|
File Edit View Favoribes  Tools  Help %;Convert - Select Links > (22 snagit i =]

— - 3
e b [@FTP directary fanon/home/gecfabric/ at ftp.bom. gov.au ] l @‘HDITIB - Fesds (1) @ Print  ~ |:2k Page ~ {0 Todls ~

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 05:42EM 4,453 FTE_README.tx=G

12/22/2011 05:50RM 628,319,224 GW Cartography.zip

12/22/2011 05:50EM 12,756,468 HR Catchments.zip

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

12/22/2011 05:50EM 9,540 PRODUCT RELDME.CXT

02/14/2012 02:48EM 441,540,135 S5Z Cartography.zip

12/22/2011 05:57EM 174,879,916 55 Catchments.zip =
02/14/2012 02:49AM 393,202,083 SH Network.zip File Download |§|
12/22/2011 05:50EM 74,213 metadata.zip

Do you want to open or save this file?

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

From: Ftp.bom.gowv.au

[ Open ] [ Save ] [ Cancel

[¥] Always ask before opening this type of file

harm your cornputer. If you do nat trust the source, do not open ar

@ ‘while files from the Intemet can be useful, some files can potentially
save this file. What's the rigk?

€ Internet FA00% v

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

2.3

2.1.1 Create a subset of the Geofabric data

This tutorial will be using the same subset of Geofabric data as shown in the Geofabric
Webinar. This subset has been created from the upstream trace from the terminus
node for the Snowy River.

For instructions on how to create a subset of the national Geofabric dataset, refer to
the Geofabric Tutorial “Creating a subset of Geofabric data” which is available from
the:

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

Create a geometric network

To create a derived catchment, a geometric network needs to be created for
AHGFNetworkStream and the relevant node feature class.

If using the nation-wide Geofabric data, a geometric network will already exist in the
SH Network feature dataset.

For instructions on how to create a geometric network, refer to the Geofabric Tutorial
“Creating a subset of Geofabric data” which is available from:

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

Set the flow direction of the network

To create a derived catchment upstream of a node, the geometric network needs to
have the flow direction set according to the digitised direction.

If using the nation-wide Geofabric data, the flow direction according to digitised
direction will already exist in the SH NetworkSurface Network feature dataset’s
geometric network.

For instructions on how to set this flow direction, refer to the Geofabric Tutorial
“Creating a subset of Geofabric data” which is available from:

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

November 2012 | Version 2.1


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

2.4 Create a derived catchment

This section demonstrates the creation of a catchment from the subset of Geofabric
data created in Step 2.1.1.

2.4.1 Select upstream AHGFNetworkStream segments

1. Zoom in to the area where the derived catchment will be created.

2.  Add a flag to the AHGFNetworkStream from which an upstream trace will be
performed.

. If the flag is along a AHGFNetworkStream segment, choose the Add Edge Flag
Tool from the Utility Network Analyst toolbar and click on the node to add a flag
for network tracing (green box in figure below).

® Geofabric_Tutorial_Calculating_Rainfall_Statistics.mxd - ArcMap - Arclnfo

File Edit View Bookmarks Insert Seleckion Geoprocessing  Customize  ‘Windows  Help

ORES L @R x| D o[22 V|m%fﬂ§mn?= QM@ 1 -
Mebwork: |SH_Netw0rk_Net v| Flow » == ‘"‘"—__L ‘"x—__L Analysis « M |Trace Upstream B £ |_,< - - Terrain Preproces:
Table Of Contents a x I.H = \
B & Layers

= Snowy River catchment
=] AHEFMetworkMode
AHGFFType ™, .
MetworkartificialMods /
= MebworkChiffNode
O MNetwarkGhostMode
= MetworkHeadMode i
NetwaorkJunctionMode
®  NebworkTerminushode /_\_q_\

= Metworkwatersrealode
= BHEFMetworksStrean
AHGFFeatureType, Hisrarchy
— NetworkFlowSegment, Major W ="
— NetwarkFlowsegment, Minor by

NetwaorkartificialFlowSegment, Major Sn owy Rlver 5 NOQQ
NetworkartificialFlowSegment, Minar
- = NetworkiyaterfreaSeqment, Major Burnt H“t Crossing
- = Networkw aterareaSegment, Minor
O AHGFCatchment
O aHGFWaterbody /'4—/
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. If the flag is to be placed on a node at the end of an AHGFNetworkStream
segment, choose the Add Junction Flag Tool from the Utility Network Analyst
toolbar and click on the node to add a flag for network tracing (green box in
figure below).

% Geofabric_Tutorial_Calculating Rainfall_Statistics.mxd - ArcMap - Arcinfo

Flle Edit View Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help

NBSE& DB x| 00 b 62 ] EEEEO L AQ
Metwork: | SH_Mebwork_Net | Flow ~ = "'1—__L '9—__L analysis = |-l ~| Trace Task: |Find Common Ancestors w =
Table OF Contents 1 x \£|.f' Pl \

BEEREY:NE

= = Layers
= Snowy River catchment

= AHGFNetwarkMode
AHGFFType
MetworkartificialMode —
» MetworkCliffNode ‘ /
O MetworkGhostMode
» MetworkHeadMode {
MetworkJunctionkods
B PMetworkTerminushiode .
= Metwork\aterdreahlode /_

= AHGFMetwarkStrearn
AHGFFeatureType, Hierarchy
— MetworkFlowSegment, Major
i WED
— MebworkFlowSegment, Minor -\Q‘
MetworkArtificialFlowSegment, Major M
MetworkartificialFlowsegment, Minor \\ s
/ -

add Junction Flag Tool

== MetwarkiWaterfireaSegment, Majar
- — MetworkiW' aterAreaSegrment, Minor
O AHGFCatchment
O aHGRWaterbody

3. By default, the result of the trace operation in the next step will be displayed as
red coloured drawing objects. The result of the trace operation needs to be a
“Selection” and changed in Analysis > Options > Results tab to “Selection”.

4.  Choose Trace Upstream from the Trace Task: menu on the Utility Network
Analyst toolbar.

5.  Click on the Solve button ( A ) on the Utility Network Analyst toolbar in order to
perform the network trace
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6.  All the upstream AHGFNetworkStream segments from the selected node will be
selected and display on screen. Zoom out to the selected AHGFNetworkStream

features to see the full catchment area.

% Geofabric_Tutorial_Calculating_Rainfall_Statistics.mxd - ArcMap - Arclnfo

File Edit View Bookmarks Insert  Selection  Geoprocessing  Customize  Windows  Help

O E S L {E x| 9 o b - |[1:2000000 v|m|§]r:|§m.?; aa
Network: |SH_Network_Net A4 | Flow > %o 22 2o | analysis = o+ Trace Task: |Trace Upstream v|_,< =
Table OF Contents 1 x
S8
B = Layers

= Snowey River catchment
O aHGFMetworkbode
= AHGFNebworkStream
AHGFFeatureType, Hierarchy
= MetwarkFlowSegment, Major
— MetworkFlowSegment, Minar
MekworkartificialFlowSegment, Major
— MebwarkArtificialFlowSegrnent, Minar
== Metworkiwater AreaSegment, Major
- = MetworkM ater Areasegment, Minor
O AHGFCatchment
[0 aHGPwaterbody

"
3 mnt

7.  Open the AHGFNetworkStream table to see the selected records.
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2.4.2 Select upstream AHGFCatchments polygons

Every AHGFNetworkStream segment has its own AHGFCatchment feature. The
AHGFNetworkStream Drain_Id attribute relates to the AHGFCatchments Hydro_ID
attribute

The selected records in the AHGFNetworkStream table can be related to the
AHGFCatchments table using the supplied CatchmentDrainstoSegment relationship.

1.  In the AHGFNetworkStream table, click on the CatchmentDrainstoSegment :
drains relationship.

- [ N e xR x

P.HGFNE| CatchmentDrainsToSegment @ drains X
Hiera

OF MetwarkStrean and ConnectivityUp @ HydraID ko SegmentID @ AHGFMetwaorkConnectivitylUp
» AT ETTFOTITE T (=]l Fi= o) T T R IO S E L ITE T inor L3
>

< |
P 1 > v E[E] 2167 out of 4584 Selected)

AHGFMetworkstream
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2.  The AHGFCatchments table will automatically open and display its related
selected records. Dissolve these selected features in to one catchment feature by
using the ArcToolbox > Data Management > Generalization > Dissolve tool.
Enter the AHGFCatchments layer as the Input Features, name the Output
features and select the Dissolve field as AHGFFtype. The Create multipart
features box is to be unchecked. Click [OK].

“\ Dissolve |Z| |E| E|
~

Input Features

|5nowy River catchmentlAHGFCatchment ﬂ E—";

Qutput Feature Class

|II_Statistics'l,Ge0Fabric_TutoriaI_CaIcuIating_RainFaII_Statistics.gdb'l,SH_Network'l,.ﬂ.HGFCatchment_SnowyRiver_dissoIve | E—";

Dissolve_Field(s) (optional)

] oBIECTID »~
[ HydralD

AHGFFType
] MethodeID

[ McE_ID

|:| Segmentho

[] streamMame
[ Hassegment

[ ExtrrlBasn b
< |

%

l Select all ] l Unselect Al
Statistics Field(s) {optional)

Field Statistic Type

L | [x |+ [l

< | ¥

[] Create multipart features [optional]

[] Unszplit lines [optional]

||

Ok l [ Zancel ] [Environments... ] [ Show Help =
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3.  The dissolved catchments layer will automatically be added to the Table of
Contents and displayed on screen. This catchment will now be used for
calculating the rainfall summary statistics in that area.

% Geofabric_Tutorial_Calculating_Rainfall_Statistics.mxd - ArcMap - Arclnfo

File Edit Wew Bookmarks Insert Selection  Geoprocessing  Customize  windows  Help

D E&S 5B x| 0o b [3mm V) EEE SO P & Q8
Metwork: |5H_Netw0rk_Net v | Flow » = Q“—_l. 'Q—_l. analysis = [+ Trace Task; |Find Common Ancestors v |_ "=
Table Of Contents ox
88
= = Layers

= Snowy River catchment
= AHGFCatchment_Si
(|
[0 aHGFMebwarkMode
=] AHGFMebworkStream
AHGFFeatureType, Higrarchy
= NetworkFlowSegment, Major
— NetworkFlowSegment, Minor
MNetworkartificialFlowSegment, Major
MetworkartificialFlowsegment, Minor
== NetwaorkWaterfreaSegment, Major
- = MNetworliaterAreaSegment, Minor
[0 AHGFCakchment
[ aHGFwWaterbody
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2.5 Calculate rainfall summary statistics
Rainfall data is available from the Bureau’s website in GRID format. This data format is
currently only available for the Rainfall Totals time period of one day, one week and
one month.
2.5.1 Add Bureau rainfall data

1. Go to the Bureau’s website http://www.bom.gov.au/index.shtml?ref=Ilogo

2.  Go to the rainfall data using the left hand navigation’s Climate & Past Weather >
Maps recent conditions > Rainfall

3.  Select Map to show Rainfall Totals, Period to be one month.

4.  Click on the Data GRID format, which will download the rainfall data as ASCII
GRID format. Save the ZIP file and extract the file. Rename the extension of the
latest.grid file to latest.asc so that it can be added to ArcMap.

Search

tralian Government

Burean of Meteorology H LOBAL  ANTARCTICA

Bureau Home = Climate = Climate hiaps = Rainfall Latest
Monthly rainfall totals for Australia

(1) About the map
i Data  Dystation | By distr @
Print  GIF | FDE

SHORTER

Loneer e Archive Culuurmggs&gnds )
RMSE Map | Station map | Grid | Archive

EARLIER

Australia v

P Climate
Seasonal Cutlooks
Reports & summaries

[+ Weather & climate data Falntall {mm)
= nt conditions
Rainfall 800 mm
erature 500 mm
Wapour pressure
Solar exposure 400 mm
“iegetation index (MDY 300 mm
Atmaspheric circulation 200 mm
Maps - average conditions
100 mm

Climate change

Extremes of Climate 50 mm

10 mm
| 1 5mm
|

— 1mm
—. 0 mm

Australian Rainfall Analysis (mm)

May 2012
Product of the National Climate Centre
hitpliomm bom.gov.au
Auslralian Buroau of 10 coxdo: ANAP Issuod: O30H01Z

Product Code: IDCRARTAT

Metadata
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5.  Archived GRID data can be accessed by clicking on Colour maps & grids. Select
the Year and Month to display the data. Download the GRID data by clicking on
Download the monthly grid link underneath the map.

6. To symbolise, and later calculate, the actual values in the GRID file, go to
ArcCatalog, right click on the latest.asc file and select Calculate Statistics. Accept
the default input and click [OK].

'\ Calculate Statistics =13

Inpuk Raster Dataset
| \@eofabrich Tutarials\Rainfall_Statistics)latest, asc | g
Mumber of Columns ko Skip {optional)

1
Murmber of Rows ko Skip {optional)
1
Ignore values {optional)

le > bl | LT L

[al'd l l Cancel l lEnvirnnments... l l Show Help ==
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7. Add the renamed file to the MXD and symbolise:

. Select a Color Ramp

. Click on Invert if colours in the Color Ramp need to inverted

. Select Stretch Type to Standard Deviations

Layer Properties

| General | Source | Extent | Display | Symbology

show: stretch values along a color ramp
Inique Walues
Zlassified
Stretched e
Discrete Color
Color Walue  Label Labeling
1717.8 |
o | Low : 0 |
cor e | D —
[ pisplay Background Walue: I:I asE L3
[ use hillshade effect 1] Display NoData as[_— |
Stretch
Type: |Standard Deviations hd | [ Histagrams ]
n: ] trvert
[]apply Gamma Stratch: I:I 2
[ QK. l [ Cancel Apply
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8. The latest.asc file will display as follows, where the derived catchment has 50%
transparency:

% Geofabric_Tutorial_Calculating_Rainfall_Statistics.mxd - ArcMap, - Arcinfo

File Edit Y“iew Bookmarks Insert  Selection  Geoprocessing  Customize  Windows — Help

1851636 ~
n o

B = Layers
=] Snowsy River catchment

# [0 AHGFNetworkMode
# [0 AHGFMetworkStream
# [0 aHGFCatchment

® [0 aHGFwaterbody

= latest, asc

Yalue
. High : 1717.8

Low : 0
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2.5.2 Output Zonal Statistics as a Table

1.  Turn the Spatial Analyst extension on in ArcMap.

2.  To calculate and output the rainfall summary statistics for the catchment area in
table format, go to ArcToolbox > Spatial Analyst > Zonal > Zonal Statistics as
Table.

3.  Complete the parameters as follows:

. Input raster or feature zone data — dissolved AHGFCatchment layer
. Zone field — AHGFFtype

. Input value raster — latest.asc

. Output table — save the table to the FGDB

. Check the box for Ignore NoData in calculations

. Select Statistics Type to be ALL to output all the rainfall summary statistical
values

4. Click [OK]

s, Zonal Statistics as Table

Input raster or Feature zone data
|iver catchment AHGFCatchment_SnowyRiver_dissolve ﬂ B

Fone figld

| AHGFFType v |
Input value rasker

| latest, asc j @

Qukpuk kable
| Rainfal_statistics, gdb! SnowyRiverCatchment_Zonalskats | B

Igrore MoD ata in calculations [optional)

Stakistics bvpe (optional)
AL v|

[ Ok ] [ Cancel ] [Envirunments... ] [ Show Help = l

5. The table will be automatically added to ArcMap. Open the table to view the
rainfall summary statistics.

SniowyRiverCatchmnet_Fonalstats

| OBJECTID* | AHGFFTYPE | COUNT | AREA| MIH | MAX |RANGE| MEAN | sTD | sum |

||>| 1 | 292 0.73| 154.39993 | 497.59999 34345 23992877 71.844337 | 70039.203
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2.4.2 Select upstream AHGFCatchments polygons

Every AHGFNetworkStream segment has its own AHGFCatchment feature. The
AHGFNetworkStream Drain_Id attribute relates to the AHGFCatchments Hydro_ID
attribute

The selected records in the AHGFNetworkStream table can be related to the
AHGFCatchments table using the supplied CatchmentDrainstoSegment relationship.

1.  In the AHGFNetworkStream table, click on the CatchmentDrainstoSegment :
drains relationship.

- [ N e xR x

P.HGFNE| CatchmentDrainsToSegment @ drains X
Hiera

OF MetwarkStrean and ConnectivityUp @ HydraID ko SegmentID @ AHGFMetwaorkConnectivitylUp
» AT ETTFOTITE T (=]l Fi= o) T T R IO S E L ITE T inor L3
>

< |
P 1 > v E[E] 2167 out of 4584 Selected)

AHGFMetworkstream
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