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Introduction

This tutorial shows how to generate aquifer thickness from Geofabric Groundwater
Cartography’s AHGFAquiferContour feature class.

Three aquifers in South Australia will be used:
. Murray Limestone Group (Tml);
. Lower Renmark Group Aquifer, Tertiary Eocene Renmark (Terl); and

. Basement, Pre-Cainozoic (pcz).

Murray Limestone Group

Lower Renmark Group Aguifer

Basement, Pre-Cainozoic

Aquifer thickness

In this tutorial, the thickness of two aquifers will be calculated, using the top surfaces of
the Murray Limestone Group (MLG), Lower Renmark Group (LRG) and Basement
aquifers.

. Thickness of MLG = Top of MLG surface — Top of LRG surface.

o Thickness of LRG = Top of LRG surface — Top of Basement surface.

AHGFAquiferContour

This tutorial uses two fields in this feature class:
. NameSynonm; and
. IAF_ID.

1.2.1 NameSynonm

This field stores the names used for the aquifer unit.

July 2014 | Geofabric Version 2.1 1
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1.3

1.4

1.5

1.6

1.7

1.2.2 IAF_ID

This field is the Interim Aquifer ID field. It is the aquifer classification based on the

Interim Aquifer Framework.

More information is available in the Geofabric Product Guide:

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

The three classifications, in order of depth sequence, used in this tutorial are:

IAF_ID value IAF_ID description

6 Upper Mid-Tertiary Aquifer (porous media - unconsolidated)

10 Lower Tertiary Aquifer (porous media - unconsolidated)

19 Palaeozoic and Pre-Cambrian Fractured Rock Aquifers (low permeability)

Aquifer contour values

The contour values for the aquifers used in this tutorial are:

NameSynonm (Aquifer)

Contour Value:
From

Contour value:
To

Murray Limestone Group (Tml) 100 -75
Lower Renmark Group Aquifer, Tertiary Eocene | 75 -200
Renmark (Terl)

Basement, Pre-Cainozoic (pcz) 100 -500

Note contour values of 9999 indicate either fault lines or the formation is absent.

Aquifer boundaries

Geofabric Groundwater Cartography's AHGFAquiferBoundary feature class will be
used in this tutorial to clip the aquifer output to the AHGFAquiferBoundary data.

Contextual information

Australia’s outline, the sea and State and Territory boundaries have been added to the

following screen grabs to aid the interpretation of the aquifer contour data.

ArcGIS

1.6.1 Version

The steps outlined in this tutorial use ArcGIS 10.1 (SP 1).

1.6.2 Spatial Analyst extension

The Spatial Analyst extension is required for this tutorial.

Symbology

The symbology used in this tutorial is based on the Geofabric Groundwater

Cartography LYR file.

July 2014 | Geofabric Version 2.1
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1.8 Disclaimer

This document is a guide only and is not to be used as a substitute for expert
knowledge.

July 2014 | Geofabric Version 2.1 3
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2 Tutorial

2.1 Summary of steps

These are the steps involved in calculating aquifer thickness.

1. Download Geofabric Groundwater Cartography.

a > W DN

Define the area of interest.

Calculate the thickness of the aquifer surfaces.

Clip AHGFAquiferContour data to the area of interest.

Convert AHGFAquiferContour to aquifer surfaces.

2.2 Download Geofabric Groundwater Cartography

1. From the Bureau of Meteorology website (www.bom.gov.au) navigate to the
Australian Hydrological Geospatial Fabric (Geofabric) page. Select the Geofabric

FTP site link.

2.  Select the GW_Cartography_GDB zip file and save this to disk.

(& FTP directory /anon/home/gecfabric/ at ftp.bom.gov.au - Windows Internet Explorer

=B R

=N &)
@'\_j A |g ftp://ftp.bom.gov.au/anon/home/geofabric/ = ‘ ‘f| A | ‘;/ bom geofabric

o~

x (B snagit B &

{3 Favorites

(& FTP directory fanon/home/geofabric/ at ftp.bom...

{.:3 & Customize Links | Web Slice Gallery v 5 Windows Marketplace & | Windows Media & | Windows

- B ~-= m ~ Page~v Safety~ Took~ '@" >

12/13/2012
11/18/2012
0z/18/2013
0z/18/2013
0z/18/2013
1z/13/2012
12/13/2012
12/13/2012
12/14/2012

Up to higher level directory

2:00BM
:00BM
1 00RM
1 00AM
1 00AM
1 00AM
1 00AM
1 00AM
2 00AM

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

625,196,428 GW_Cartography GDB V2 _1.zip

76,842 Geofabric Metadata GDB V2 1.zip

-

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

Dene

il

0% of GW_Cartography_GDB_V2_1zip from ftp.bom.gov.. | = | = =

File Download [

Do you want to open or save this file?

E Name: GW_Cartography GDB_V2_1.zip
Type: zip Archive, 596MB
From: ftp.bom.gov.au

Open ] [ Save ] [ Cancel

#100%

Aways ask before opening this type of file

harm your computer. If you do not trust the source, do not open or

‘al While files from the Intemet can be useful, some files can potentially
e save this file. What's the risk?

3. Unzip the downloaded file.

4, In ArcCatalog, open the GW_Cartography_GDB folder.

2.3 Add Groundwater Cartography data to ArcMap

In this section, Groundwater Cartography feature classes will be added to ArcMap.

July 2014 | Geofabric Version 2.1



http://www.bom.gov.au/
http://www.bom.gov.au/water/geofabric/index.shtml
ftp://ftp.bom.gov.au/anon/home/geofabric/
ftp://ftp.bom.gov.au/anon/home/geofabric/

Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
Calculate aquifer thickness

Geofabric Groundwater Cartography data can be added to ArcMap using two different
methods.

1. Add the LYR file from the downloaded file. This will load the symbology for the
whole Groundwater Cartography product.

2. Add the Geofabric Groundwater Cartography’s feature classes individually from
the downloaded file.

This tutorial will add two feature classes:
. AHGFAquiferContour; and
o AHGFAquiferBoundary (added later in the tutorial).

2.3.1 AHGFAquiferContour

1. Open a new ArcMAP document.

2. In ArcCatalog,go to the unzipped GW_Cartography_GDB folder which was
downloaded in step 2.2.

Expand the GW_Cartography_GDB folder.

3.

4, Expand GW_Cartography.gdb

5. Expand the GW_Cartography feature dataset.
6.

Select the AHGFAquiferContour featureclass.

- £ GW_Cartography_GDB
= | GW_Cartography.gdb
= [0 GW_Cartography
= AHGFAquiferBoundary
3] AHGFAquiferContour
= AHGFAquiferOutcrop
[E) AHGFSurficialHydrogeclogicUnit
[E) AHGFWaterTableAquifer
% AquiferHasContour
% AquiferHasCutcrop
% AquiferHas5alinity
B AquiferHasYield
[E) 16WAquiferSalinity
[E] 156WAquiferYield
= IGWWaterTableHydraulicConductivity
[E] 16WWaterTableSalinity
[ED) 16WWaterTableYield
% Geofabric Groundwater Cartography - V2.1.Iyr
|=] Geofabric_V2_1_PRODUCT_README.td

GW_Cartography_GDB_V2_1xml
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7. Drag it in to the new, empty ArcMap document’s Table of Contents window. The
feature class default symbology category is AHGFFType (AHGF Feature Type).

Table Of Contents 7%
D 3SE
B & Layers

GA_FrameworkBoundaries

[ER=] AHGFAquiferContour]
all other values>

— BedrockContourTop
5 B GAMainlands

2.4 Symbolise IAF_ID

The GW_Cartography_GDB folder contains a LYR file which symbolises all the feature
classes in Groundwater Cartography based on national and international standards.

In the LYR file, AHGFAquiferContour is symbolised according to depth sequence. This
symbology will be used in the remainder of the tutorial.

Follow the steps below to create your own AHGFAquiferContour LYR file, which will
assist you in interpreting the position in geological time scale and relevant stratigraphy
of the aquifers.

2.4.1 Create AHGFAquiferContour LYR file

1. In ArcCatalog, go to the unzipped GW_Cartography folder which was
downloaded in step 2.2.

2.  Select the Geofabric Groundwater Cartography LYR — V2.1 LYR file and drag it
in to the new, empty ArcMap document’s Table of Contents window.

3. Turn on the Geofabric Groundwater Cartography — V2.1 LYR file and expand the
group layer.

4. Expand the Aquifer group layer.

5. Expand the Aquifer Contour group layer.

July 2014 | Geofabric Version 2.1 6
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6. Expand the AHGFAquiferContour Top layer. The symbology uses the IAF_ID
field to reflect the depth sequence. All AHGFAquiferContour layers use IAF_ID
and the same symbology.

= Geofabric Groundwater Cartography - V2.1
O AHGFSurficialHydrogeologicUnit
[0 WaterTable Aquifer
= O Aguifer
O AHGFAquiferBoundary
= O Aquifer Contour
50
IAF_ID
Surficial Sediment Aquifer (porous media - unconsolidated)
Upper Tertiary/Quaternary Aquifer (porous media - uncensolidated)
Upper Tertiary/Quaternary Aquitard (porous media - unconsclidated)
Upper Tertiary Aquifer (porous media - unconsolidated)
Upper Tertiary Aquitard (porous media - unconsolidated)
— Upper Mid-Tertiary Aquifer (porous media - unconsolidated)
— Upper Mid-Tertiary Aquitard (porous media - unconselidated)
— Lower Mid-Tertiary Aquifer (porous media - unconsolidated)
— Lower Mid-Tertiary Aquitard (porous media - unconsolidated)
— Lower Tertiary Aquifer (porous media - unconsolidated)
— Tertiary Basalt Aquifer (fractured rock)
Tertiary Sediments (fractured rock)
Cainozoic Aquifer (porous media - consolidated)
— Jurassic (GAB intake beds) (porous media - consclidated)
— Mesozoic (GAB) (porous media - consolidated)
Mesozoic Sediment Aquifer (porous media - consolidated)
Mesozoic Fractured Rock Aquifer
— Late Permian/Triassic sediments (porous media - consclidated)
Late Permian,/Triassic intrusives and volcanics fractured rock aguifers
— Palacozoic and Pre-Cambrian Fractured Rock Aquifers (consolidated and partly porous)
Palaeozoic and Pre-Cambrian Fractured Rock Aquifers (low permeability)
Palaeozoic and Pre-Cambrian Fractured Rock Aquifers (low fracture density and very low permeability)
— Undifferentiated non-outcropping sediments including palaeo-channels, glacial sediments and coal measures (porous media - unconsolidated)
Fractured and Karstic Rocks, Regional Scale Aquifers
Fractured and Karstic Rocks, Local Aquifers
— Unknown
Unassigned due to lack of codes
— Water Body
O AHGFAquiferContour Bottom
[0 AHGFAquiferContour Bedrock
[0 AHGFAquiferQutcrop
O I6WAgquiferSalinity - Salinity Class
O IGWAgquiferYield - Yield Class

July 2014 | Geofabric Version 2.1 7



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
Calculate aquifer thickness

7.  Save the symbology as a LYR file.

o Right-click on AHGFAquiferContour Top and select Save as Layer File.

[=REE AHGFAquifert o

BrD | B Copy
Surficial 55 % Remove
Upper Ter E Open Attribute Table pted)
Upper Ted o A dated)
Upper Terl oins and Relates ]
Upper Terd 7 Zoom To Layer
— Upper Mi
— Upper M! Visible Scale Range »
— Lower Mi
— Lower Mi Use Symbol Levels
— Lower Ter Selection 3
— Tertiary B
Tertiary 5 Label Features
Cainozoic Edit Features »
— Jurassic (3
— Mesozoic
Mesozoic
Mesozoic Convert Symbology to Representation...
— Late Perm Data »
Late P:|||\|§-) Save AL Fil uifers
— Palzeozaigl . 2VE S CAETTIE Hated and madh porous)
— Palaeozoid W’ Create Layer Package... | Save As Layer File
Palaeozoid i Properties... Save this layer as a file (saves the i very low permeability)
— Undifferentrareanon=ourcroppmgseanm  layer definition not the data) | sediments and coal measures (porous media - unconsclidated)
Fractured and Karstic Rocks, Regional Scarewwy

Fractured and Karstic Rocks, Local Aquifers
— Unknown

Unassigned due to lack of codes
— Water Body

o Navigate to the relevant directory and:

o name the LYR file;

o accept the default Save as type: Layer files (*.lyr); and
. select Save.

( Save Layer ﬁﬁ

Look in: IE C:\Geofabric '] & '-i}| i E| Bl @

MName: AHGFAquiferCortour. lyr

Save as type: [Layer files (=.lyr) v] [ Cancel ]

- — 4

8. Remove the Geofabric Groundwater Cartography — V2.1 LYR file from the
ArcMAP’s Table of Contents.

July 2014 | Geofabric Version 2.1
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2.4.2 Symbolise AHGFAquiferContour

This section will symbolise the AHGFAquiferContour using the newly created LYR file.

1. In ArcMAP’s Table of Contents, right-click on the AHGFAquiferContour layer and
select Properties.

2. In the Layer Properties window :Select the Symbology tab. The symbology will
default to Categories > Unique values and display AHGFFeatureType as the
Value Field.

o For Value Field select IAF_ID.
o Select Add All Values. All the IAF_ID values will be added with default

symbology.
' ™y
Layer Properties ﬁ
| General | Source | Selection I Display| Symbology | Fields | Definition Query | Labels | Joins & F{elatesl Time | HTML F'opup|
Show:
Feat Draw categories using unique values of one field.
Categories Walue Field Caolor Ramp
Unigue values IAF_ID - -
Unique values, marry
i Match to symbols in a "
Quantities Symbol  Value Label Count *
Charts <all other values= <all other values= | '
Multiple Attributes <Heading> IAF_ID 3
25 Cainozoic Aquifer (porous me 7 | &
17 Fractured and Karstic Rocks 7
18 Fractured and Karstic Rocks 7
N 1 | 3 15 Jurassic {GAB intake beds) (7
21 Late Permian,/Triassic intrusi ?
22 Late Permian,/Triassic sedim 7
B Lower Mid-Tertiany Aquifer g 7
9 Lower Mid-Tertiary Aquitard 1 7 -
i Y
Add All Values }Add Walues. .. Remove [ Remove Al ] [ Advanced -
0K | [ Canced || Mok |

July 2014 | Geofabric Version 2.1 9



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
Calculate aquifer thickness

3. Select Import.
o Choose Import symbology definition from another layer in the map or from
a layer file.
o Choose Complete Symbology Definition in What do you want to import?
o Navigate to the newly created AHGFAquiferContour LYR file. Select the
LYR file and select Add.
| Layer Properties
| General I Source ISeIection | Display| Symbology | Figlds I Definition Querny | Labels | Joing & F{elatesl Time | HTML Popup|
S::;m Draw categories using unique values of one field.
Categories Walue Field Color Ramp
Unigue values IAF_ID -
Unigue values, mamy
Mmﬂci:: symbols in a _S Import Symbology - 52
Charts E _ " )
Multiple Attributes (@) Import symbology definttion from anather layer in the map or from a layer file:
() Import symbology definition from an ArcView 3 legend file (" avl):
Layer: [}\HG FAguiferContour Top v] @
] 1 | +
What do you wart to import?
@ Complete symbology definition
Just the symbols
E Just the classification [ — ] [ — ]
o Select OK to close the Import Symbology window.
4, In the Import Symbology Matching Dialog window, change the Value Field to

IAF_ID so that the AHGFAquiferContour feature class data uses the same field

that has been defined in the LYR file.

-
Import Symbology Matching Dialog

===

Select field(s) from the cument layer to match to the field{s) used
in the imported symbology definition:

Walue Field
iaf_id

AHGFFeaturs Type

! Mame Synoryms
AquiferBoundary!D
ContourValue
ReliabilityCode
GroundwaterNote
Scale

' Source Description

SourceFeatureClassName

SourceFeature Type
Source Type
SouncelD

Feature Reliability

m

-

[ ok

l [ Cancel

]

5.

July 2014 | Geofabric Version 2.1
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-
Layer Properties

=X

| General | Source | Selection | Display | Symbology | Fields | Defintion Query | Labels | Joins & Relates | Time | HTML Popup |

Sl:;:m |Drc|'l|r categories using unique values of one field. Import....
Categories Value Field Color Ramp
' IAF_ID - v
Unigue values, many
i Match to symbols in a
Quantities Symbol  Value Label Count *
Charts O <all other values> <all other values> L
Multiple Attributes <Heading> IAF_ID 3
1 Surficial Sediment Agquifer (o 7 | &
2 Upper Tertiary/Quatemary A ? 4+
3 Upper Tertiary/Quatemary A7
] m | » 4 Upper Tertiary Aguifer (poroL 7 +
5 Upper Tertiary Aguitard (porc 7
& Upper Mid-Tertiary Aquifer g 7
7 Upper Mid-Teriary Aquitard 1 7
8 Lower Mid-Tertiary Aguifer [z 7 -

Add All Values | [ Add Values...

Remove [ Remaove Al ][ Advanced -

[ ok

J [ cancel | [ Aoy

]

6.  Select OK to close the Layer Properties window.

7.  AHGFAquiferContour will display with the IAF_ID symbology. ArcMAP does not
display the IAF_ID symbology in the correct depth sequence by default. For
example, the Mesozoic data displays on top of the Jurassic data. This will be

corrected in the next step.

Table Of Contents 7 x
EEELE
© & layers
@ M GA_FrameworkBoundaries
s
1AFID
Surficial Sediment Aquifer (pore|
Upper Tertiary/Quaternary Aqui
Upper Tertiary/Quatemary Aqui
Upper Tertiary Aquifer (porous r
Upper Tertiary Aquitard (porous|
— Upper Mid-Tertiary Aquifer (por|
— Upper Mid-Tertiary Aquitard (p
— Lower Mid-Tertiary Aquifer (por|
— Lower Mid-Tertiary Aquitard (pd
— Lower Tertiary Aquifer (porous
— Tertiary Basalt Aquifer (fractured
Tertiary Sediments (fractured ro

Cainozoic Aquifer (porous medi

— Jurassic (GAB intake beds) (pore
— Mesozoic (GAB) (porous media

Mesozoic Sediment Aquifer (pol

Mesozoic Fractured Rock Aquife

— Late Permien/Triassic sediments
Late Permian/Triassic intrusives

— Palacozoic and Pre-Cambrian Fr

— Palacozoic and Pre-Cambrian

Placozoic and Pre-Cambrian Fi

— Undifferentiated non-outeroppi
Fractured and Karstic Rocks, Reg

Fractured and Karstic Rocks, Lo

— Unknown

Unassigned due to lack of codes

— Water Body

© B GA Mainlands
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8.  Todisplay the correct depth sequence, follow these steps.
. Right-click on AHGFAquiferContour and select Properties.
o Select the Symbology tab and select Advanced > Symbol Levels.
[ Layer Properties ﬁ-‘
| General | Source | Selection | Display | Symbology | Fields | Defintion Query | Labels | Joins & Relates | Time | HTML Popup |
Show:
F:';m Draw categories using unique values of one field.
Categories Walue Field Color Ramp
Unigue values IAF_ID - -
Unigue values, many
. Match to symbols in a
Quartities Symbol  Value Label Count  *
Charts [] <all other values: <all other values> |
Muitiple Attributes <Heading> IAF_ID 3
1 Surficial Sediment Aguifer {p 7 | &
2 Upper Terdiary/Quatemary A 7
3 Upper Tertiary/Quatemarny A7
I Tl | 3 4 Upper Teriary Aquifer {poroL 7
a Upper Tertiary Aquitard {porc 7
[ Upper Mid-Tertiary Agquifer @£ 7
7 Upper Mid-Tertiary Agquitard 7
8 Lower Mid-Tertiary Aquifer (o7 -
Add All Values ] [ Add Values... Remove Remove Al Advanced -
I Symbol Levels...
[ ok [ Canesl || oply

=

o Check the box for Draw this layer using the symbol levels specified below.

o Select OK to close the Symbol Levels window.

J Select OK to close the Layer Properties window.

July 2014 | Geofabric Version 2.1
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The depth sequence now displays correctly; for example the Jurassic data is

drawn on top of Mesozoic data.

E = Layers
GA_FrameworkBoundaries

[ERN HGFAquiferContour]

= B GA_Mainlands

10.

1AFID
Surficial Sediment Aquifer (poro
Upper Tertiary/ Quaternary Aqut
Upper Tertiary/Quaterary Aquf
Upper Tertiary Aquifer (porous 1
Upper Tertiary Aquitard (porous|
— Upper Mid-Tertiary Aquifer (por
— Upper Mid-Tertiary Aquitard (p¢
— Lower Mid-Tertiary Aquifer (por
— Lower Mid-Tertiary Aquitard (pc
— Lower Tertiary Aquifer (poraus 1
— Tertiary Basalt Aquifer (fracturec
Tertiary Sediments (fractured ro
Cainozoic Aquier (porous medi
— Jurassic (GAB intake beds) (poro
— Mesozoic (GAB) (porous media
Mesozoic Sediment Aquier (po|
Mesozoic Fractured Rock Aquifs
— Late Permian/Triassic sediments
Late Permian/Triassic intrusives
— Palaeozoic and Pre-Cambrian Fi|
— Palaeozoic and Pre-Cambrian Fi
Palaeozoic and Pre-Cambrian Fi
— Undifferentiated non-outeroppi
Fractured and Karstic Rocks, Reg
Fractured and Karstic Rocks, Lo
— Unknown
Unassigned due te lack of codes
— Water Body

Alternatively, Symbol Levels can also be turned on by right-clicking

AHGFAquiferContour and selecting Symbol Levels.

Copy

Remove

Qpen Attribute Table

Joins and Relates 2

Zoom To Layer

Visible Scale Range 2

Use Symbol Levels

Selection
Use Symbaol Levels
Label Feature
Draw selected layer in symbol

Edit Features | level drawing mode.

& Press F1 for more help.

Convert Featuresrooraprmesw

Convert Symbology te Representation...
Data 3
Save As Layer File...

Create Layer Package...

Properties...
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2.5 Extract aquifers in South Australia

The aquifer area of interest in this tutorial is in South Australia, but the chosen aquifiers
also extend into Victoria and New South Wales.

NORTHERN
TERRITORY

WESTERN

QUEENSLAND

AUSTRALIA

SOUTH
AUSTRALIA

I el

NEW
SOUTH
WALES

AUSTRALIAN
_CAPITAL
TERRITORY

\VICTORIA

TASMANIA

For the purposes of this tutorial, Definition queries will be created to clip the aquifers to
the South Australia boundary and export them from the aquifer contour feature class to
shapefiles. The following three aquifers will be used:

o Murray Limestone Group (Tml);

o Lower Renmark Group Aquifer, Tertiary Eocene Renmark (Terl); and

o Basement, Pre-Cainozoic (pcz).
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2.5.1 Murray Limestone Group (Tml)

2.5.1.1 Create a Definition query
1. Right-click on AHGFAquiferContour and select Properties.

2. In the Layer Properties window:

. select the Definition Query tab; and

o select Query Builder.

Layer Properties

| General ISource | Selection | Display | Symbology I Fields | Definition Queny E

Definition Query:

[ Query Builder... ]

3. In the Query Builder window carry out these steps.

o Double-click "NameSynonm".
o Select Get Unique Values.
. For Go To, type Murray.

o For SELECT * FROM AHGFAquiferContour WHERE enter the query,
“‘NameSynonm” = ‘Murray Limestone Group (Tml)'.

( Query Builder [ﬁ“
"OBJECTID" N
"Hydrol D" 3
"AHGFFType"

"IAF_ID"
-
| E "Lower Renmark Group Aquifer, Tertiary Eo »
“Lower Tertiary Aquifer’
"Mereenie Sandstone’ 3
_ "Moolayember Formation®
"Murray Limestone Group (Tml)' =
0= e :
Get Unique Values | Go To:  Mumay
SELECT * FROM AHGFAguiferContour WHERE:
"MameSynonm” = "Mumray Limestone Group (Tml) -
Clear ] [ Werify ] [ Help ] [ Load... ] [ Save... ]
[ ok ][ cancel |

4.  Select OK to close the Query Builder window.
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5.  Select OK to close the Layer Properties window.

NORTHERN
TERRITORY

QUEENSLAND

WESTERN
AUSTRALIA

———

SOUTH
AUSTRALIA
NEW
SOUTH
WALES

AUSTRALIAN
CAPITAL

VICTORIA

TASMANIA
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2.5.1.2 Export to shapefile
1. Right-click on AGHFAquiferContour and select Data > Export Data.
The Export Data window requires these selections.
. For Export, select All features.
o For Use the same coordinate system as, select this layer’s source data.
o For Output feature class, navigate to the relevant folder.

2. In the Saving Data window carry out these steps.

o Enter a name for the Murray Limestone Group aquifer output.
o Select the file type in Save as type.

o Select Save to return to the Export Data window.

( Export Data &ﬁ

Expaort: IJ!\JI features v]

Use the same coordinate system as:
@) this layer's source data
_ the data frame

the feature dataset you export the data into
{only applies if you export to a feature dataset in a geodatabase)

COutput feature dass:
CMGeofabric'AHGFAgquiferContour_MurrayLimestoneGroup shp

[ OK ] [ Cancel

o Select OK to export the data.

o When asked Do you want to add the exported data to the map as a layer?,
select Yes.
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2.5.2 Lower Renmark Group Aquifer, Tertiary Eocene Renmark (Terl)

2.5.2.1 Create a Definition Query
Follow the steps for Murray Limestone Group.
1. In the Layer Properties window’s Definition Query tab carry out these steps.

o Delete the query for 'Murray Limestone Group (Tml)".
o Select Apply to delete the query.
o Select Query Builder.

2. In the Query Builder window enter the Definition Query as "NameSynonm" =
'‘Lower Renmark Group Aquifer, Tertiary Eocene Renmark (Terl)'.

NORTHERN
TERRITORY

QUEENSLAND

WESTERN
AUSTRALIA

I WY

SOUTH
AUSTRALIA

NEW
SOUTH
WALES

AUSTRALIAN

TASMANIA

2.5.2.2 Export to shapefile

Follow the steps for Murray Limestone Group.

July 2014 | Geofabric Version 2.1

18



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial

2.5.3 Basement, Pre-Cainozoic (pcz)

2.5.3.1 Create a Definition Query

Follow the steps for Murray Limestone Group.

1. In the Layer Properties window’s Definition Query tab follow these steps.

o Delete the existing query.

o Select Apply to delete the query.

o Select Query Builder.

2. In the Query Builder window, enter the Definition Query as: "NameSynonm" =
'‘Basement, Pre-Cainozoic (pcz)'.

NORTHERN
TERRITORY

WESTERN
AUSTRALIA

QUEENSLAND

SOUTH
AUSTRALIA

2.5.3.2 Export to shapefile

e

NEW
SOUTH
WALES

‘AUSTRALIAN
CAPTTAL

TERRITORY.

VICTORIA

TASMANIA

Follow the steps for Murray Limestone Group.
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2.6 Clip aquifer contours to area of interest

Only the aquifer contours in South Australia will be used in this tutorial, as defined by
the red rectangle in the screen grab below,. These will be clipped and exported to new
shapefiles.

AR

SRR

SOUTH /AUSTRALIA

.,;1“: ! u
;_:f_;g-\!ﬁt;l\, W =
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2.6.1 Create clip mask

Use the Draw toolbar to create a rectangular clipping mask to clip all three aquifers.
The rectangle graphic will be converted to a shapefile for clipping the aquifer contours.

1. Go to Customize > Toolbars to turn the Draw toolbar on.

2. From the Draw toolbar, select the Rectangle shape.

Drawing~ K O-lA - @] Adal - 10
||:| Rectangle |
[ Polygon
) 73 Rectangle
() Circle
. Draw a graphic rectangle. Hold
<  Ellipse down SHIFT as you drag to make
Af Line a square.
Sr Curve
bi_Q FreeHand
e  Marker

3.  Draw the clipping mask so that it covers the aquifer contours in South Australia.

4.  Change the properties of the rectangle by right-clicking on the rectangle and
selecting Properties.

5.  Inthe Properties window, change the Fill Color, Outline Color and Outline Width
to make the graphic visible against the aquifer contours.

6.  Select OK to close the Properties window.

7. If necessary, edit the graphic so that its extent is correct.

8. From the Draw toolbar, go to Drawing and select Convert Graphics to Features.

Drawing 'l S |@ E O~

A" i<

Owerflow Annotation...

Graphic Operations
Order

Mudge

Align

Distribute

Retate or Flip

MNew Annectation Group...

Active Annotation Target

- v w v

= Convert Graphics To Features...

Default Symbol Properties...,
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9. Inthe Convert Graphics to Features window follow these steps.

o For Convert choose Polygon graphics.

o Tick the box Selected graphics only.

o For Use the same coordinate system as, choose the data frame.

o Navigate to a directory to save the Output shapefile or feature class.
o Select the file type in Save as type.

o Select Save to close the Saving Data window.

o Tick the box Automatically delete graphics after conversion.

Convert Graphics To Features &J

Convert:

[Polygon graphics -
Selected graphics only (1 selected)

Use the same coordinate system as:

@) the data frame

" this layer's source data:

|“"“ AHGFAquiferContour_MurrayLimestoneGroup ﬂ

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

~) the annotation aroups in this data frame

QOutput shapefile or feature dass:
C:\Geofabric'\Clip_mask shp

Automatically delete graphics after conversion

About converting graphics [ QK ] l Cancel l

. A

o Select OK to close the Convert Graphics to Features window.

10. Select Yes when asked Do you want to add the exported data to the map as a
layer?

July 2014 | Geofabric Version 2.1
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2.6.2 Clip aquifer contours

1. In ArcMAP, open ArcToolbox from the Standard toolbar.

NEES B o | b o | 14062725 =1 Ba

2.  Goto Analysis Tools > Extract > Clip tool.

ArcToolbox O x

ArcToolbox
B3 3D Analyst Tools
= B3 Analysis Tools

= &g Extract
N Clip

3. Double-click on the Clip tool and populate the parameters as follows.

. For Input Features select
(AHGFAquifierContour_MurrayLimestoneGroup_SA) from the drop-down
box.

o For Clip Features select Clip_mask.
o Navigate to a folder to save the Output Feature Class.

. Leave the XY Tolerance blank.

i )

#, Clip = | E |
~

Input Features

|AHGFAquiferContour_MurrayLimestoneGroup_SA j
Clip Features

| Clip_mask j
QOutput Feature Class

C:\Geofabric\AHGF AgquiferContour_MurrayLimestoneGroup_SA.shp
XY Tolerance (optional)

’Decimal degrees - l

. Select OK to run the tool.

4.  The clipped feature class is automatically added to ArcMAP.

5. Repeat the above process for the other two aquifer contour shapefiles.
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6.  The clipped aquifer contours will be confined to the South Australian border, as
shown (symbolised using the AHGFAquiferContour LYR file).
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2.7 Convert aquifer contours to aquifer surfaces

ArcToolbox’s Spatial Analyst Tools is used to convert the clipped, aquifer contour
shapefiles to aquifer surfaces.

The top surfaces of the aquifers will be used to calculate the thickness of the aquifers.
For the calcuations to be accurate it is important that all the input features classes use
the same projection and the same cell size.

2.7.1 Spatial Analyst extension

In ArcMAP, turn on the Spatial Analyst extension, then:
o go to the Customize menu;

. select Extensions;

o select Spatial Analyst; and

. select Close.

2.7.2 ArcToolbox - Topo to Raster tool

This tool converts the AHGFAquiferContour data to an aquifer surface.
1. In ArcToolbox, go to Spatial Analyst Tools > Interpolation > Topo to Raster tool.

2. Double-click on the tool to open it.

3. Populate for the three aquifers according to the instructions below.

2.7.3 Murray Limestone Group

2.7.3.1 Topo to Raster tool

1. For Input feature data select the Murray Limestone Group data for South
Australia. The data will be automatically added to Feature layer list.

2. In the Feature layer list, select the Field drop-down list to change the default field
OBJECTID to ContValue. Check that Type is Contour.

3. Navigate to your directory to save the Output surface raster as a GRID file (note
this is restricted to a thirteen-character filename).

4, For Output cell size enter 0.0045 decimal degrees, which is approximately 500
metres.

5.  Select Drainage enforcement from the drop-down list to be NO_ENFORCE (as
sinks are not related to hydrogreology).

6.  Accept the Primary type of input data as CONTOUR.

7. Accept all other parameters’ default values.
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-
'Q% Topo te Raster

Input feature data

Feature layer Field Type
‘\A/I'\"Iurrag-I Limestone \AHGFAquiferContour_MurrayLimestoneGroup_SA BI85 Contour
OBJECTID
HydralD 1
AHGFFType
IAF_ID
ifrBnd|D 3
SrcDesc
SrcType E—
| = SourcelD :
Output surface raster Planfcc L
. 3 ) Symbol T
C:\Geofabric\murraylimesin Shape_Leng @
Cutput cell size (optional) @

: [0.0045 j ] @

Top
-33.348683
Left Right
138745642 140.908729
Bottom
-36.999987

Margin in cells {optional)
Smallest z value to be used in interpolation {optional)

Largest z value to be used in interpolation (optional)

Drainage enforcement (optional)
MO _EMFORCE

Primary type of input data (optional)
CONTOLR.

8. Select OK to create the raster surface.
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2.7.3.2 Default output raster surface

The raster surface will be automatically added to ArcMap with the default symbology
shown in the screen grab below.

AHGFAquiferContours for the Murray Limestone group have been added and labelled.

The raster surface’s default symbology has nine classes of values.

] oy imestn

[ 7693955994 - -53.75638938
[1-53.75638937 - -30.57321882
[1-30.57321881 - -7.390048258
[1-7.390048257 - 15.7931223
[11579312231 - 38.97629286
[]38.97629287 - 6215946342
6215946343 - 85.34263398
[]85.34263390 - 108.5258045
[1108.5258045 - 131.7089751
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2.7.3.3 Edit classes and classification values

Change the classes and their values to reflect the contour values.

1. Right-click on the murraylimestn layer and select Properties.

2.  Change the Classes from nine to eight.

3.  Select Classify to reclassify the data.

-
Layer Properties

==

| General | Source | Key Metadata | Extent | Display | Symbology |

Show:

Unigue Values

Stretched
Discrete Color

‘Draw raster grouping values into classes

=Nl

Fields
Value SVALUE Normalization <None =
Classification

Equal Interval ‘Classeslg v] [ Classify... ] ’
Color Ramp - - -
Symbol  Range Label il

- 7593955994 - -53.75638938

-53.75638938 - -30.57321882

-30.57321882 - -7.350043258

-7.390048258 - 15.7931223

15.7931223 - 38.97629286

38,97629286 - 62, 10946342

-76.93955994 - -53,75638938
-53.75638937 - -30.57321882
-30.57321881 - -7.390048258
-7.350048257 - 15.7931223
15.79312231 - 38.97529286
38,97629287 - 62,10940342

m

-

e .
[T Show class breaks using cell values Display NoData as
[use hilshade effect 7|1
About symbology
[ ok || Caneel Apply
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In the Classification window edit the Break values to the contour values.

-

Classification

E5E)

Snap breaks to data values

Classification Classification Statistics
Method:  |Equal Interval - Count: 391384
Classes: g - Minirmurm: -76.93955994
= Madrnurm: 131.7089751
EamERET Sum: 6,273,187, 182
Standard Deviation: 43, 10095492
Columns: 100 |5 [] show 5td. Dev. [|show Mean
T [i=] ol [1x] [x] —
% @ ﬁ ﬁ 2 b= @ b=t o Break Values
20000 @A = = = a2 g b = 2
i el =] o i & & & =1 -53.75638938
£ B g = & 8 § & &
@ S = 3 - o e P = -30.57321882
0 L) L - ] [i:] @ — -
! ! ' -7.3900453253
15000+ 15.7931223
38.97629286
52.15945342
10000+ 85,34263398
103,5258045
131,7089751
5000+
kﬁ
-76.939550994 -24 77742618 27.38470758 7954684134  131.70897%

Cancel

o The contour values for this aquifer are shown in the edited Break Values in
the screen grab below.

-

Classification

==

Classification

Method: [Manual

Classes: 8

Data Exclusion

Columns: 100 [

[] show Std. Dev.

] show Mean

Classification Statistics

Count:

Minimum:

Maximum:

Sum:

Mean:

Standard Deviation:

117480
-94.83321411
133.5202487
1,815,302.777
15.45201546
51.11333924

5000+

[=] [Te]
o o

-75

4000

3000+

2000

1000+

0

100

-94.88821411
[~ Snap breaks to data values

|
-37.78609841

|
19.3160173

|
76.41813301

1
133.520248

Break Values

Ok

Cancel

° Select OK to close the Classification window.

July 2014 | Geofabric Version 2.1

29



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
Calculate aquifer thickness

5. In the Layer Properties window:

o change the Color Ramp to display the colours more clearly;

o format the labels to show no decimal places;
o edit the labels to show the ranges clearly by substituting
o select OK to close the Layer Properties window.

6. The edited classes will be updated in the Table of Contents.
7. Edit <VALUE> to " Top of Aquifer Elevation (mAHD)".

= murraylimestn
Top of Aquifer Elevation (mAHD)
-5 to -75
B -74 to -50
[ -49to -25
[1-24tol
[]1-25
126 - 50
51 -75
76 - 100
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8.  Examine the raster surface classes against the AHGFAquifercontour data.

July 2014 | Geofabric Version 2.1 31



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
Calculate aquifer thickness

2.7.4 Lower Renmark Group

2.7.4.1 Topo to Raster tool

Follow the same steps as Murray Limestone Group, substituting Lower Renmark Group

where applicable.

2.7.4.2 Default output raster surface

The default raster surface output will display as per the screen grab below.

The default classes will display in the Table of Contents as per the screen grab below.

SR iowerrenmark

[ -213.3844147 - -176.8400701
[]-176.84007 - -140.2957255
[1-140.2957254 - -103.7513809
[1-103.7513808 - -67.20703634
[]-67.20703633 - -30.66269175
[ -30.,66269174 - 5881652832
[0 5.881652833 - 42.42599742
[142.42599743 - 78.970342
[178.97034201 - 115.5146866
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2.7.4.3 Edit classes and classification values

1. Edit the number of classes from nine to 12 and edit the Break values to reflect
the contour values.

= lowerrenmark

Top of Aquifer Elevation (mAHD)
B -215 to -200
[ -199 to -175
[ -174 to -150
[1-149 to -125
[1-124 to -100
[1-99tc-75
[]-74to -50
[]-43to-25
[1-24to 0
1 -25
B 26 - 50
M- 75

2.  The raster surface will display as per the screen grab below.
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2.7.5 Basement Pre—Cainozoic

Creating this aquifer surface requires a preliminary step.The AHGFAquiferContour data
contains contour values of 9999. These indicate either fault lines or the formation is
absent. They will skew the output raster surface, so need to be removed before
conversion.

The screen grab below shows the 9999 contour values.
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2.7.5.1 Remove contour values 9999
1. Right-click on the AHGFAquiferContour layer in the Table of Contents and select

Calculate aquifer thickness

Properties.

2. Inthe Layer Properties window select the Definition Query tab and select Query
Builder.

3. In the Query Builder window:

o scroll down to “ContValue” and double-click on it so that it appears in the
bottom window;

. select <>;

o select Get Unique Values;

. scroll to the bottom and double-click on 9999; and

Get Unigue Values | Go To:

SELECT ~ FROM AHGFAquiferContour_Basement PreCainozoic_SA

"CortValue" <3| 9995

Clear ][ Werify

| [ Help || Load.

][ Save... ]

[ oK

H Cancel ]

( Query Builder @1
"FID" ~|
"OBJECTID" i
"HydrolD"

"AHGFFType"
“|AF_ID" i
08 [0 (m)

A

o select OK to close the Query Builder.
4.  Select OK to close the Layer Properties window.
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2.7.5.2 Export to a new shapefile
Export the data (now without 9999 values) to a new shapefile.
1. Right-click on the AHGFAquiferContour layer and select Data > Export Data.

2. In the Export Data window select the following options.

o For Export choose All features.
o For Use the same coordinate system as, choose this layer’s source data.

o For Output feature class, select the output directory and name the output
file.

Navigate to a directory.

For Name choose a hame for the output file.
For Save as type, choose Shapefile.

Select Save to close the Saving Data window.

-

Export Data

===

Export: [AII features VI

Use the same coordinate system as:
@) this layer's source data
_ the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Qutput feature dass:
sofabric’ AHGFAquiferContour_BasementPreCainozoic_SA_x9%95.shn

[ OK ] [ Cancel ]

-

A

a &> w

Select OK to close the Export Data window.
Select [Yes] to Do you want to add the exported data to the map as a layer?

This layer will be used to create a raster surface.
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2.7.5.3 Topo to Raster tool

Follow the same steps as Murray Limestone Group, substituting Basement Pre—
Cainozoic where applicable.

2.7.5.4 Default output raster surface

The default raster surface output will display as per the screen grab below.

The default classes will display in the Table of Contents as per the screen grab below.

= v

[ -533.0647583 - -450.3678521
[]-450.367852 - -367.6709459
[]-367.6709458 - -284.9740397
[]-284.9740396 - -202.2771335
[]-202.2771334 - -119.5802273
[ -119.5802272 - -36.88332113
[ -36.88332112 - 45.81358507
[]45.81358508 - 128.5104913
[1128.5104914 - 211.2073975
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2.7.5.5 Edit classes and classification values

1. Edit the number of classes from nine to 18 and edit the Break values to reflect

the contour values. Note that the contour interval varies between 25 metres and

50 metres.

X occroprecn:

Top of Aquifer Elevation (mAHD)

B -533 to -500
B -499 to -450
I -449 to -400
I -399 to -350
[ -249 to -300
[ -299 to -250
[]-249 to -200
[]-199 to -150
[]-149 to -125
[]-124 to -100
[]-99to -75
[]-74 to -50
I -49 to -25
24100
m1-25

26 - 50
m5l-75
76 - 100
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. The raster surface will display as per the screen grab below.
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2.8 Clip Raster Surfaces to Aquifer Boundary extents

The raster surfaces for Murray Limestone and Lower Renmark extend beyond their
aquifer extents and need to be clipped to their respective aquifer boundaries.

Geofabric Groundwater Cartography includes Aquifer Boundary data which will be
used in the following steps to clip these raster surfaces.

2.8.1 AHGFAquiferBoundary

1. In ArcCatalog, navigate to the unzipped GW_Cartography folder which was
downloaded in step 2.1.

2.  Select the AHGFAquiferBoundary featureclass.

3. Drag it in to the ArcMap document’s Table of Contents window.
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The boundaries for Murray Limestone and Lower Renmark are stored in the Name
Synonms field and will be extracted individually from the AHGFAquiferBoundary data in
the following steps.

1. Right-click on AHGFAquiferBoundary and select Open Attribute Table.

2. In Table Options, go to Select by Attributes.

3. In the Select by Attributes window, compose the following SQL query to select
the AHGFAquiferBoundary.
o "NameSynonm" = 'Murray Limestone Group (Tml)'".
o "NameSynonm" = 'Lower Renmark Group Aquifer, Tertiary Eocene
Renmark (Terl)'.
4.  Inthe screen grab below, Murray Limestone has been selected.
Select by Attributes (=23
Erter a WHERE clause to select records in the table window.
Method : [Create a new selection vI
"OBJECTID” N
"HydralD"
"AHGFF Type"
"IAF_ID"
"NameSynonm™ -
= <> Like "Murray Limestone Group (Tml)' -~
— "Murray Trench’
h u} = uﬁ"d "Namabri’®
= "Morth - Central Highlands'
= o]
l_;_J lq_] l_r] "Morth - East Highlands' e
L Lo [Met] [« r
Is (Get Unigue Values | Go To:  mur
SELECT * FROM AHGFAguiferBoundary WHERE:
"NameSynonm" = "Murray Limestone Group (Tml)| r
Clear J [ Werify J [ Help J [ Load... J [ Save... I
ooty ][ Cose |

5.  Select Apply.
6.  One record will be selected in the AHGFAquiferBoundary table.

7. In ArcMap Table Of Contents, right-click on the AHGFAquiferBoundary layer and
select Data > Export Data.

July 2014 | Geofabric Version 2.1 41



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial

Calculate aquifer thickness

8.  Inthe Export Data window, choose the following parameters.

. For Export choose Selected features.

. For Use the same coordinate system as, choose this layer’s source data.

. For Output feature class, navigate to a directory, save the output and select

Save.
. Select OK.

[egotData ==

Export: [Selected features

|Use the same coordinate system as:
(@ this layer's source data
() the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

QOutput feature dass:

CMGeofabric'AHGFAquiferBoundary_MurmayLimestone shp

9.  When asked Do you want to add the exported data to the map as a layer, select

Yes.

10. Inthe Table of Contents, right-click and select Zoom to Layer to see the extent of

the aquifer boundary in relation to the AHGFAquiferContour data and the newly
generated raster surface. Note how the AHGFAquiferContour data and
AHGFAquiferBoundary data have similar extents.

Murray Limestone
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2.8.2 Clip raster surface to aquifer boundary extent

The raster surfaces will be clipped to the perimeter of the respective aquifer
boundaries.

1. In ArcToolbox, go to Data Management > Raster > Raster Processing > Clip.
2.  Right-click on Clip and select Open.
3. In the Clip window, populate the parameters as follows:

o For Input Raster select Murray Limestone raster surface or Lower Renmark
raster surface.

o For Output Extent select AHGFAquiferBoundary_MurrayLimestone or
AHGFAquiferBoundary_LowerRenmark.

o For Use Input Features for Clipping Geometry, tick the box. This will clip the
input raster to the perimeter of the output extent.

o For Output raster dataset, select a location and filename, remembering that
the GRID's file name is restricted to 13 characters.

. For NoData value, accept the default.

To check the NoData value in the Input Raster, right-click on the raster layer in the
Table of Contents > Layer Properties and select the Source tab. Scroll down in the
Raster Information and note the NoData Value.

&= .
", Clip (=[O =)
-
Input Raster -
- . -
| Murray Limestone\murraylimestn ﬂ =
Qutput Extent (optional) -
| Murray Limestone\AHGFAquiferBoundary_MurrayLimestone ﬂ E;-
Rectangle
¥ Maximum
-33.198000
X Minimum % Maximum
138.735455 142.717819
¥ Minimum

-37.324860 Clear

Use Input Features for Clipping Geometry (optional)

Output Raster Dataset

C:\Geofabricimurray_dip
NoData Value {optional)
-3.402323e+033
[ 0K J [ Cancel J [Environments... I I Show Help ==

4. Select OK to run the tool.
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5. The output is automatically added to ArcMAP.

Murray Limestone Lower Renmark
= murray_clip =
Value Value
High : 106.045 High : 76.4418
Low: -76.93%6 Low : -213.384
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6. If required, symbolise the No Data values.
. Right-click on the clipped raster surface and select Properties >
Symbology.
o In the Layer Properties window the Display NoData as will have no colour.
Select a colour and select OK.
Layer Properties =]
| General | Source | Key Metadata | Extent | Display| Symbology |
Show:
Urique Values IStretch values along a color ramp @
Classified
e
Discrete Color [l
Color Value Label
108.045
I -75.9396  Low:-75.939 S
R -
[ Display Background Value: E as L
[] Use hilshade effect z Display NoData as| ]| I
Stretch
Type: [Siar'ldard Deviations Vl Histograms
no 23 [ tnvert
About symbology [T apply Gamma Stretch: \:I -
[ ok J[ Camcel || sopy

The data will display as per the screen shots below.

Murray Limestone Lower Renmark
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2.9 Visualise aquifer surfaces

The aquifer surfaces that have been created using the Topo to Raster tool can be
visualised using ArcScene.

Please refer to the Geofabric tutorial Visualise Aquifer Surfaces, which is available from
http://www.bom.gov.au/water/geofabric/documentation.shtml.

This provides instructions on how to display the three surfaces in relation to each other,
as shown in the screen grab below.
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2.10 Calculate aquifer thickness

Two aquifer thicknesses will be calculated from the three aquifer surfaces by a process
of subtraction, using the raster surfaces created in the previous steps: Murray
Limestone Group and Lower Renmark Group.

Note that this requires the Spatial Analyst extention, which was installed in step 2.7.1.

2.10.1 ArcToolbox — Raster Calculator

Open the Raster Calculator to calculate aquifer thicknesses.

1. In ArcToolbox, go to Spatial Analyst Tools > Map Algebra > Raster Calculator.

2. Double-click on Raster Calculator to open the tool.
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2.10.2 Murray Limestone Group

In this step the thickness of the Murray Limestone Group aquifer is calculated using the
Raster Calculator. The output is automatically added to ArcMap and is then classified
in consistent depth intervals and symbolised accordingly.

2.10.2.1 Raster Calculator

1. From the raster layers, subtract the Lower Renmark aquifer raster from the
Murray Limestone raster.
o Compose an expression which will look something like the following
“Murray Limestone” and “Lower Renmark” are the names of the Grou
y
Layers in the ArcMap Table of Contents.)
2.  Select a location and name for the Output Raster. (Note the file name is limited to
13 characters.)
3.  Select OK to calculate the thickness.
‘K\ Raster Calculator EI@
Map Algebra expression 1
Layers and variables Conditicnal
OMurra\,r Limestonemurray_dip Con |E|
<>Murra\,r Limestone\murraylimestn E] E]E] Pick
<>Lower Renmark'yrenmark_clip 4 | Setiull
<>Lower Renmarkowerrenmark BE [jm Math
OLower Renmark'renmarkthick E] b
OBasement PreCainozoic\basemntpreonz [—]
| 0 [ -
"Murray Limestoneymurray _dip” - "Lower Renmarkrenmark_dip®
Output raster
C:\Geofabric\murraythick
0K l l Cancel ] [Environments... l l Show Help == ]
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2.10.2.2 Classify and symbolise aquifer thickness

The output will be automatically added to ArcMap’s Table of Contents with the default
symbology and values shown in this sreen grab:

o] i

Value

High :193.179

Low:-121974
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Classify the output into 25 metre thickness intervals.

1. Right-click on the Murray Limestone thickness layer and select Properties.
2. In the Layer Properties window go to the Symbology tab.

. For Show select Classified. In the next window when asked, The Classified
renderer requires the data to have a histogram; Do you want to compute
the histogram?, select Yes. The symbology will change to five classes.

o In Classes change the number from five to eight.

[ Layer Properties ﬂj

| General | Source | Key Metadata | Exent | Display | Symbology |

Show: Draw raster grouping values into classes

Classified
L

3. 50992785 - 34.45025287
[ 54, 45025287 - 106.195575

[ |i0e.195975 - 1295524914
| —

4 Fields
Discrete Color Value <VALUE> MNormalization <None >
Classification i
Matural Breaks (Jenks) @asses[s ,]x Classify... ] ’
o N
Cobe Ronp E— -
Symbol  Range Label ol
12 15740105 - 22.43967494  -12.19740105 - 22.43467494
I 2. 43467494 - 41.76420572 2243467435 - 4176420572 =
41.76420572 -53.50992785  41.76420573 - 63.50992785

63.50992736 - 84.45025287
84,45025238 - 106,195975
106,1959751 - 129,5524914

|| show dass breaks using cell values

] Use hillshade effect 1

About symbalogy

Display NoData as :]

oK

J [ Cancel | [ Aepy |

o Select Classify.

. In the Classification window,
metres, starting at O.

edit the Break Values to increments of 25

-

-
Classification ﬁ
Classification Classification Statistics
Method:  [Manual - Count: 371896
Classes: 3 Minimum: -12,19740105
= Maximum: 193,1788635
FAE SR = Sum: 29,107,865.45
[ Excusion ... ] [ Sampling ... ] Mean: 78.26833174
Standard Deviation: 44.43037329
Columns: 100 = [ Show Std. Dev. [ show Mean
Break Values
10000 q =3 o = & 2 S 0
25
8000 50
75
100
6000+ 175
150
0004 175
2000+
\;
0 T T T ] oK
-12.19740105  39.1466651 90.49073124  141.8347974 193178863 _
[ snap breaks to data values

. Select OK to close the Classification window.
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o Select a Color Ramp, if the default colours are not suitable.

o Negative thickness values need to be changed to a colour to indicate
incorrect or missing data. In this example the colour is black.

o Labels can also be formatted to set the number of decimal places to 0 and
improve the legibility of the negative values by editing -12 -0’ to -12to 0'.

Layer Properties @
| General | Saurce | Key Metadata I Exdent | Display | Symbology |
Show: . =
Draw raster grouping values into classes =
Unigue Values grouping @
Stretched Fields
Discrete Color Value <VALUE> Normalization <None>
Classification
Manual Classes[s v] ’ Classify... ]
o Rare . -
Symbaol Range Label Il
-12,19740105 -0 -12to0
0-25 1-25 =
25-50 26-50
50-75 51-75 | &
75 - 100 75 - 100
100 - 125 101 - 125 il
[ P ime aen
[T] show dass breaks using cell values Display MoData as :]
[Tuse hillshade effect 1
About symbalogy
o) [ ) [0

o Select OK to close the Layer Properties window.

3.
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4. Edit <VALUE> to Isopachs (metres).

= murraythick
Isopachs (retres)
H-12tc0
1-25
126 -50
[51-75
[ 76 - 100
101 -125
126 - 150
151 -175
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2.10.3 Lower Renmark

In this step, calculate the thickness of the Lower Renmark aquifer by subtracting the
Basement raster from it. Repeat the steps as for Murray Limestone Group in step
2.10.2, substituting the Lower Renmark and Basement rasters as applicable. The
screen grabs illustrate the outputs.

‘K\ Raster Calculator EI@
).
Map Algebra expression
Layers and variables Cenditional T
<>rv‘|urray Limestone'murraythick E B B Con |E|
<> Murray Limestone'murray_dip Prick
<>Murray Limestone'murraylimestn B B B E] Sethull
<> Lower Renmarkrenmark_clip Math
<>L0wer RenmarkYowerrenmark Abs
<> Basement PreCainozoicbasemntprecnz E
Xp
o Ji] (=] -
Cumin
“Lower Renmark\renmark_dip™ - "Basement PreCainozoic\basemntpreanz”™
Output raster
Ci\Geofabricirenmarkthick
Ok ] ’ Cancel ] [Enuironments. " ] [ Show Help == ]
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= renmarkthick

Yalue
High : 357.985

Low : -70.9428
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Note you will use 16 classes to classify the thickness in increments of 25 metres.

> v

Isopachs (rmetres)

W -126t00
[11-25

[126-50

[151-75

176 -100
1101 -125
126 - 150
151 -175
176 - 200
201 - 225
226 - 250
251 - 275
B 276 - 300
201 - 325
226 - 350
351 - 375
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