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1

1.1

1.2

1.3

Introduction

Background

The National Environmental Stream Attributes dataset was developed by the Australian
National University (ANU) in 2011. It is a set of lookup tables (LUT) that supply
attributes which describe the natural and anthropogenic characteristics of the stream
and catchment environment at three spatial scales:

1.  the stream and its valley
2. the sub-catchment
3. catchment.

The spatial units at these scales are delineated by, respectively, the 9 second grid cells
comprising:

1.  the stream segment (the links in the Geofabric Surface Network’s
AHGFNetworkStream layer) including where indicated, the adjacent valley bottom

flats

2.  the stream segment sub-catchment (Geofabric Surface Catchments
AHGFCatchment)

3.  either the catchment area upstream or the flow path downstream of the stream
segment.

This tutorial provides examples of Environmental Stream Attribute lookup tables and
demonstrates how they can be joined to the Geofabric product enabling further
analysis of the products.

Detailed analyses may require the input of additional data.

Extend Geofabric attribution

The data is supplied as a supplementary Geofabric product. Geofabric Surface
Network’s AHGFNetworkStream and Geofabric Surface Catchments AHGFCatchment
can be joined to any national environmental stream attribute table using the
SEGMENTNO field.

Delivery format

The LUTs are available as an ESRI ArcGIS File Geodatabase v9.3 and supplied as a
packaged ZIP file

A Microsoft Excel file describing the attributes and their values is available as a
separate file and as part of the ZIP.

They can be downloaded from Geoscience Australia:
http://ga.gov.au/topographic-mapping/national-surface-water-information.html
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1.3.1 EnvironmentalStreamAttributes ZIP file

This ZIP file contains:
e stream_attributes GDB
e ANU_ReleaseNotes_NationalCatchmentDatabasen PDF

o NVIS_major_vegetation_Sub-groups PDF
e ReadMe TXT
e segment-envatts XLS

1.3.2

stream_attributes GDB

This is an ArcGIS 9.3 geodatabase of lookup tables (LUT). See Table 1 for a list of the
LUTs and a brief description of their content.

Table 1 Stream attributes

LUT name Description of data

climate Parameters describing annual, seasonal and extreme climate and
rainfall intensity

connectivity Presence of major in-stream barriers including dams and waterfalls

identifiers Stream segment, basin and pour-point identifiers

Landuse Land-use and population density

network Stream network parameters / habitat availability

npp Mean net primary productivity

Rdi_geodata2

River Disturbance Indices indicators of pressure on stream
ecosystems due to human activities

run70_08 Summary statistics derived from the accumulated monthly runoff
for the period 1970-2008

run71_00 Summary statistics derived from the accumulated monthly runoff
for the period 1971-2000

substrate Soil hydrologic properties, surface geology

terrain Elevation, slope, Strahler stream order, catchment area and shape,
distance from source / outlet

veg Aggregated vegetation classes cover

Veg_mvsg Major vegetation sub-groups

1.3.3 ANU_ReleaseNotes NationalCatchmentDatabase PDF

This PDF contains a brief introduction to the National Catchment and Stream
Environment Database and revision history.

The database includes the stream environmental attribute lookup tables together with
the DEM derived streams and National Catchment Boundaries that form the foundation
layers for the Geofabric Surface Network’s AHGFNetworkStream and Geofabric Surface
Catchments AHGFCatchment products respectively.

May 2013 | Geofabric Version 2.1
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1.4

1.5

May 2013 | Geofabric Version 2.1

1.3.4 NVIS _major_vegetation_Sub-groups PDF

A table listing the Major Vegetation Subgroups (MVS) and their respective MVS number
which is used in the veg_msg LUT.

Major Vegetation Subgroups data and the associated description were sourced from
the National Vegetation Information System (NVIS) compiled by the Environmental
Resources Information Network unit within the Department of Sustainability,
Environment, Water, Population and Communities. It is based on NVIS data provided
by State, Territory and Commonwealth organisations.

See details at
http://www.environment.gov.au/erin/nvis/index.html

1.3.5 ReadMe TXT

A text file which describes and lists the content of the ZIP file.

1.3.6 segment-envatts XLS

This spreadsheet can be downloaded as part of the ZIP file as well as a standalone file
from the Geoscience Australia website mentioned in Section 1.4.3.

This spreadsheet describes the contents of each LUT in stream_attributes GDB and the
source of the data used to calculate the LUT attributes.

Additional sources of environmental attributes

Environmental attributes not included in the National Environmental Stream Attributes
dataset can be calculated using existing Geofabric attributes or Bureau of Meteorology
data.

Please refer to the following tutorials on the Geofabric website for some examples:
http://www.bom.gov.au/water/geofabric/documentation.shtml

. Calculate upstream drainage area with ArcHydro — uses Geofabric Surface
Network data

. Calculate rainfall summary statistics for a derived catchment — uses Geofabric
Surface Network data and publicly available Bureau of Meteorology rainfall data

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


http://www.environment.gov.au/erin/nvis/index.html
http://www.bom.gov.au/water/geofabric/documentation.shtml
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2

2.1

2.2

Tutorial

Create a subset of the Geofabric data

This tutorial illustrates the environmental stream attributes using a subset of Geofabric
data Geofabric Hydrology Reporting Regions’ Tuross River RiverRegion.

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

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

Join lookup table (LUT) to AHGFNetworkStream, AHGFCatchment

Every LUT has a SEGMENTNO field which is used to join the LUT to
AHGFNetworkStream or AHGFCatchment.

The join process is identical for all LUTs and for both AHGFNetworkStream and
AHGFCatchment and is described below.

1. In ArcMap, add:

. AHGFCatchment

. AHGFNetworkStream

. a LUT (in this example run70_08_lut.)
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2. Right click on AHGFNetworkStreamor AHGFCatchment, and select Layer
Properties

3. Click on the Joins & Relates tab. In Joins click on Add...

Layer Properties

| General | Source | Selection || Display | Symbalogy || Fields || Definition Query | Labels| Joing & Relates | Time | HTML Popup|

Juins Relates
Lists the data that has been appended ko this Lists the data that has been associated with this
table's/laver's atbribute kable, tableflayer,
k Add... Add...
Remoyve Remove
Remave Al Remove Al
Properties: Properties:

[ QK ] l Cancel Apply

May 2013 | Geofabric Version 2.1
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4, In the Join Data table:

. In 1. Choose the field in this layer that the join will be based on: select

SegmentNo

. In 2. Choose the table to join to this layer or load the table from disk:, select the
LUT. The example below is joining AHGFNetworkStream to run70_08_|ut.

. In 3. Choose the field in the table to base

the join on:, select SEGMENTNO

. In Join Options, select Keep only matching records

. Click OK.

Join Data

Join lets yvou append additional data to this laver's atbribuke table so wou can,
fFor example, symbolize the layer's Features using this data,

What do yaou want ko join ko this layer?

|Jl:|in attributes from a table

1. Choose the field in this layver that the join will be based on:

| Seqgrnentho w |

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

Rl

& run7o_oa_lut
Showw the attribube tables of lavers in this lisk

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

| SEGMENTNO v|

Join Options

() Keep all recards

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

(*) Keep only matching records

If a record in the target table doesn't hawve a match in the join
table, that record is remowed From the resulking target table,

l validate Join ]

[ Zancel

About Toining Data [ o |

)

May 2013 | Geofabric Version 2.1
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5.  The joined table will appear in the Joins & Relates tab.

Layer Properties

| General || Source || Selection || Drizplay || Symbology || Fieldz || Definition Query || Labels | Joing & Relates | Time || HTHL F'Dpup|

Jains Relates

Lisks the data that has been appended ko this Lists the data that has been associated with this
table's/laver's attribute table, table/laver,

run7io 08 lut add. .. Add...

Remowe Al Remave All

Properties: Properties:

Target Table: AHGFCatchment

Target Field: Segmentho

Join Table: run70_08_|ut

Join Field: SEGMENTMO

Join Tvpe: Keep only matching recards

Daka Type: Standalone Table

Location: D4 Geof abrich TukorialiDownloade:

< >

0K ] [ Cancel Apply

May 2013 | Geofabric Version 2.1
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2.3 Symbolise LUT attributes

1. Whilst still in the Layer Properties window, select the Symbology tab.
2.  In Show: select Quantities > Graduated colors

3. In Fields > Value: select the attribute you want to symbolise in the example
below it is RUNANNMEAN (Annual mean accumulated soil water surplus)

Layer Properties

General | Source | Selection | Display | Smbology | Fields | Defirition Query | Labels | Joins % Relates | Time | HTML Popup

Show:
Features Draw quantities using color to show values.

Cateqgories Fields Clazsification

Quantities W alue: none v Manual
Graduated colors . [DBRJECTID P
Graduated symbuols Normalizatior: SEGMEMTHO B
Fropartional symbaols 'E"‘ T

[Zhal_ls ] Color Ramp: AUNPCTLE

Multiple Attributes Sombal R RUMPCTLIO

RUMPCTLZ0

RUMPCTL30

RUMPCTLA40

RUMPLCTLS0

RUMPCTLED

RUMPLCTL?O —

RUMPCTLSE0

RUMPCTLA0

RUMPLCTLYS

RUNMAANNTOT

RUMMTHCOR

[ Show class 4 £ MMERMEAN e

RUMAUTUMMNMEAN
RUMWINTERMEAN b

Clazzes: Claszify...

Label

I QK. ][ Cancel ][ Apply ]

4.  If the following warning appears, the maximum sample size needs to increase to
include all records. Click OK.

' 'j Maxirum sample size reached. Mot all records are being used. Use this sample or change maximum sample size,
L

12 May 2013 | Geofabric Version 2.1
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. In the Symbology tab, go to Classification and click Classify...

Clagsification
Matural Breaks [leg

Classzes:

. In the Classification window, go to Data Exclusion and the Sampling... button.

Classification
Classification Classification Skatistics
Methad: l'-J-atur‘-aI Breaks | Count: 10000
i Minirmurm: 1.483451
Classes: Maimum: 187562, 343750
Data Exclusion Surn: 40067333, 657207
Mean: 4006, 793366
Sampling ... Median: 179.622849
Standard Deviation: 14011 446213
Columns: o0 5 [15haw 5td. Dev, [15how Mean
E ﬁ ﬁ g g Break Values Y
8000 = = 2 & S182,370117
el o ] & 18805,115234
= s} [ia} o~ P
o @ 2 e 5 30892, 406250
- BAZ63. A95435
6000+ 167562343, .
4000+
2000+
1.483481 46891 GER548  H3781.913614 140672128683 187562.3437!
Snap breaks ko data values

May 2013 | Geofabric Version 2.1
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. The Data Sampling window opens with the Maximum Sample Size: set to the

ArcGIS default value of 10,000 records which is the number of records used to
classify the data. The warning indicates that your feature class has more than
10,000 records to classify. Edit the maximum sample size to a value will include
and classify all your records. Click OK.

Data Sampling

[rata Sampling |

b aimum S ample Size:

The recards from record one until the
maximurn sample size get considered for
clagzifying data,

[ [1]8 ]’ Cancel l

The Classification window histogram will update to reflect the new Maximum
Sample Size. To modify ArcMap’s default number of classes and/or Break edit
them here otherwise OK.

5.  In the Layer Properties, Symbology tab, select a Color Ramp or edit the colours

for each class individually and click OK.

May 2013 | Geofabric Version 2.1
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3 Examples of symbolised LUTs and their attributes

Illustrated here, using both AHGFNetworkStream and AHGFCatchment and ArcMap’s
default number of classes and break values, are the environmental stream attributes:

run70_08 — annual mean runoff
Landuse — forestry

Landuse — modified land

Veg — forestry

Terrain — mean elevation

The symbology has been modified to illustrate the attributes.

Major AHGFNetworkStream features are included in some of the following
AHGFCatchment maps for locational reference and indicate the major stream outlet.

3.1 run70_08 — annual mean runoff

This table has summary statistics derived from the accumulated monthly runoff for the
period 1970-2008.

The data source for this LUT is a modelled runoff time series computed with the water
balance module of the Growest program by The Fenner School of Environment and
Society, Australian National University.

May 2013 | Geofabric Version 2.1
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3.1.1 RUNANNMEAN

This attribute is the Annual mean accumulated soil water surplus.
AHGFNetworkStream

Table OF Contents 1 x

EEEeE

= = Layers
= SH Metwork - RiverRegion - Tuross River \
# [ AHGFMetworkStrean =
# [ AHGFCatchment
= AHGFNetworkStream

RUNAMMMEAN
§.324014 - 7O55,802539
= THEE.652540 - 25204, 310547
20204, 310543 - 48583, 140625 ?Q‘PGSS
== 48553, 140626 - 120791.640625

-] 20791640626 - 270754.531250 \
=] AHGFMetworkStraam _’MI
Hierarchy
Major

AHGFCatchment

Table OF Contents 1 x

EEEeE)

= = Layers
= SH Metwork - RiverRegion - Tuross River
=] AHGFMetworkStream
Hierarchry
= Major
SN £ HeF Catchment
RUMAMNMMEAM
[ ]5.324614 - 7555.852539
[ 7855.652540 - 25204,310547
[125204,310548 - 48553, 140625
[ 148583.140626 - 120791 640625
W 120791640626 - 270754531250
# [ AHGFMetworkStream
# [ AHGFMetworkStream
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3.2 Landuse — forestry

The data source for the forestry attributes in Section 3.2.1 is Catchment Scale Land
Use Mapping for Australia Update April 2009 (CLUM Update 04/09).

(Department of Agriculture, Fisheries and Forestry (DAFF) Australian Bureau of
Agricultural and Resource Economics and Sciences (ABARES) 2009, Catchment scale
land use mapping for Australia Update April 2009, ABARES).

http://adl.brs.gov.au/landuse/index.cfm?fa=main.downloadData

3.2.1 STR_FORSTRY

This attribute is the proportion of the stream and its associated valley bottom that is
used for forestry.

AHGFNetworkStream

Table Of Conkents 1 x
Bg8 [E

B = Layers \'-
= SH Metwork, - RiverRegion - Tuross River ke ™

O AHGFMetworkStream
O aHEFCatchment

-
F
= AHGFNetwarkStream
STR, FORSTR\" o
0 ” s ASEE K
0.000000 - 11,805555
#*Q\[}/jp"— r/-'

= 11,805556 - 36,605553 ¢
= 36,805554 - 61,605557 7 —Ni /w

= 1,805555 - 86.718750
= 56,718751 - 100.000000
=] AHGFMetworkStream é

Hierarchy
Major ‘

2
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3.2.2 SUB_FORSTRY

This attribute is the proportion of the sub-catchment that is used for forestry.
AHGFCatchment

Table OF Contents

[E]8 S8 i

= = Layers

= SH Metwork - RiverRegion - Tuross River

= AHGFMetworkStream

Hierarchy
— Major

=] AHGFCatchment

SUE_FORSTRY
[10.000000 - 10.714286

[ 10714287 -
[33.035714 -
W 55.177575 -
[ 53.750001 -

33035713
55.177574
53.750000
100.000000

# [ AHGFMetworkstream
# [ AHGFMetworkstream

3.2.3 CAT_FORSTRY

This attribute is the proportion of catchment used for forestry.

AHGFCatchme

nt

Table Of Contents

[&]8 G 8| &

=l = Layers

= SH Metwork - RiverRegion - Tuross River

= AHGFMetworkStream

Hierarchy
— Majar
= AHEFCatchment

CAT_FORSTRY
[10.000000 - 10,714286
I 10.714287 - 33.035713
[133.035714 - 58.177574
[ 55, 177575 - 83, 750000
I &3, 750001 - 100000000
# [ AHGEFMetworkstrearn
# [0 AHGEFMetworkstrearn

18
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3.3 Landuse — modified land

The data source for the modified land attributes shown below is Catchment Scale Land
Use Mapping for Australia Update April 2009 (CLUM Update 04/09).

(Department of Agriculture, Fisheries and Forestry (DAFF) Australian Bureau of
Agricultural and Resource Economics and Sciences (ABARES)2009, Catchment scale
land use mapping for Australia Update April 2009, ABARES.

http://adl.brs.gov.au/landuse/index.cfm?fa=main.downloadData

3.3.1 STR_MOD

This attribute is the proportion of the stream and its associated valley bottom that is
modified land (i.e. not conservation).

AHGFNetworkStream

Table OF Contents rx

&

= = Layers o
= SH Metwork - RiverRegion - Tuross River

O aHGFMetworkStream

SN
O AHGFCatchment ~ J_ —L'\;\f
<Skream k‘ *
£,000000 - 15,625000 ) -
£
15,625001 - 43,750000 ) W -
43,750001 - 68750000 S ' e

7u,
£8.750001 - 89.583328 ) #0ss R Il { I.} w7
= 30,583329 - 100,000000 r" =
=] AHEFMetworkStream /f '\%A- -'N'
Hierarchy ('A &f ? et
Major _/-J\ = t\. Y T
X

=
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3.3.2 SUB_MOD

This attribute is the proportion of the sub-catchment that is modified land (i.e. not
conservation).

AHGFCatchment

Table OF Contents 1 x
3 GBI
=l = Layers
= SH Metwork - RiverRegion - Tuross River
= AHGFMebworkStrean
Hierarchy
— Major
= AHEFCatchment:
SUB_MOD
[10.000000 - 15,625000
[115.625001 - 44,270836
[]44.270837 - 70.833328
[ 70,833329 - 90.296051
M 50, 295052 - 100.000000
# [0 AHGEFMetworkStream
# [0 AHGEFMetworkStream

3.3.3 CAT_MOD

This attribute is the proportion of catchment that is modified land (i.e. not
conservation).

AHGFCatchment

Table OF Contents B x
308 =
= = Layers
= SH Metwork - RiverRegion - Tuross River
=] AHGFMetwarkStream
Hierarchy
= Major
[EWTN AHGFCatehment
CAT_MOD
1 0.000000 - 15.625000
[]15.625001 - 44,270835
[ 44, 270837 - 70.833325
[ 70.533329 - 90.296051
[ 50, 295052 - 100.000000
# [ AHGEFMetworksStream
# [ AHGEFMetworkstream
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3.4 Veg forestry

This table records the stream and valley as well as catchment percentage of natural
and extant vegetation cover.

The data source for this LUT is the NVIS Major Vegetation Subgroups Version 3.1.

(Department of Sustainability, Environment, Water, Population and Communities,
National Vegetation Information System NVIS Major Vegetation Subgroups (Version 3.1

http://www.environment.gov.au/erin/nvis/mvg/)

3.4.1 STRFORESTS_NAT

This attribute is the stream and valley natural forests cover.
AHGFNetworkStream

Table Of Contents nox
308 =
= = Layers

= SH Metwork - RiverRegion - Tuross River
[0 AHGFMetworkStream
O aHaEFC

0,000000 - 21,575000

21.5873001 - 52777779

52777780 - 76,250000
===T76,250001 - 92,500000
=02,500001 - 100,000000

=] AHGFMetworkStream
Hierarchy
Major
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3.4.2 CATFORESTS_NAT

This attribute is the catchment natural forests cover.
AHGFCatchment

Table Of Contents B x

BEERELNE

= = Layers
= SH Metwork - RiverRegion - Tuross River
=] AHGFMetworkstream
Hierarchy
— Major
= AHGFCatchment
CATFORESTS_MAT
[11.376244 - 32,393707
[ 132,393705 - 61.198128
[161.195129 - 8058158214
[ 80,618215 - 93333275
I 93,333276 - 100,000000
# [ AHGFMetworkStream
# [ AHGFMetworkStream
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3.5 Terrain — mean elevation

The data source for the elevation attributes in this LUT is the 9" DEM of Australia
version 3 (2008).

Geoscience Australia (GA), 2008, GEODATA 9 second DEM and D8.: Digital Elevation
Model Version 3 and Flow Direction Grid 2008

https://www.ga.gov.au/products/serviet/controller?event=GEOCAT DETAILS&catno=6
6006

3.5.1 STRELEMEAN

This attribute is the mean stream segment elevation.
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3.5.2 SUBELEMEAN

This attribute is the mean sub-catchment elevation.
AHGFCatchment
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3.5.3 CATELEMEAN

This attribute is the mean upstream elevation.
AHGFCatchment
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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

Australian Government

Bureau of Meteorology


http://www.bom.gov.au/water
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