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Table 2-1Land Use Classes

Class Name Percent | Area (ha)
Non-private Residential 0.3% 79
\Vacant Land 3.2% 848
Livestock 12.2% 3276
Rural Residential 16.4% 4392
Horticulture 13.2% 3524
Forestry 0.7% 187
Residential 11.3% 3036
Vacant Residential 1.8% 474
Utility Industry 2.8% 752
Recreation 5.6% 1508
Agriculture 13.5% 3627
Commercial 0.8% 221
Food Industry 0.4% 116
Public Institution 1.2% 316
IMine/Quarry 2.4% 656
Unspecified 0.0% 0
Education 0.9% 234
Golf 0.4% 112
Retail/Commercial 0.5% 136
Roads or not specified 11.6% 3097
\Waterbodies 0.6% 155
Wetlands 0.2% 46
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Major Land Uses - ACWS E2 Catchment
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Figure 2-4 ACWS Catchments Land Use Breakdown
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3

3.1

3.2

METHODOLOGY

Data Collection

Spatial information was collated from several sources and provided to BMT WBM by the SA EPA.
The majority of this data was extracted from layers used by DLWBC and SA EPA. Climatic
information for the catchment was obtained from the SILO national database and the PET Atlas of
Australia and further information on the layers used is provided below.

Catchment Model Background

The use of catchment decision support tools has been facilitated greatly through the availability of
modelling tools provided by the former CRC for Catchment Hydrology and the current eWater CRC
through the Catchment Modelling Toolkit (see www.toolkit.net.au). The tools available on the toolkit
website allow a catchment modeller to define catchments, calibrate hydrology and develop
simulations of catchment responses. .

In order to provide the ability to simulate current catchment characteristics and responses, in addition
to evaluating impacts of land use change and the implementation of best management practices, the
E2 modelling framework was chosen as the most appropriate tool for application within the Adelaide
Coastal Waters catchments given previous successful applications of the framework in the region.
The E2 framework is not one model, but a framework in which groups of different models can be
selected and linked such that the most suitable model to describe a particular aspect of the
catchment can be used.

To construct a catchment model within E2 therefore requires the user to define which model
components are required and how they should be linked together. The underlying data within the
model is some spatial description of the catchment, whether simply a subcatchment map, or a digital
elevation model. These are then joined together via a node-link network, which is then
parameterised and calibrated to complete the catchment model. These steps are described below:

C:\TRW\B16450 ADELAIDE COASTAL WATERS MODELLING\ACWS E2 MODEL DEVELOPMENT REPORT.DOC

fBMT WBM


http://www.toolkit.net.au/

METHODOLOGY 10

Step 1 — The catchment and streams are described spatially using either a digital elevation model or
from topographical data.

3

Figure 3-1 Step 1 A Spatial Description of the catchment is developed

Step 2 — A node-link network is built either automatically from the digital elevation model, or manually
from the data obtained in Step 1.

Figure 3-2 Step 2 — A node-link network is constructed
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METHODOLOGY 11

Step 3 — Information about each subcatchment is described and within this step, land use data is
used to describe the “Functional Units” within each subcatchment which are considered to have
comparable runoff and constituent generation characteristics. These are typically a common set for
the entire catchment, though the extent differs within each subcatchment. When the functional units
are defined, constituents are then selected that will be common across all subcatchments and
functional units.

Figure 3-3  Step 3 Functional Units (land uses) are defined for each subcatchment/node

Step 4 — Particular models are selected which are best suited to the subcatchment/node and these
then describe (through different parameters) how each functional unit responds to climatic inputs.

RunoffiGeneration Models

Constituent
Geperation Models

Filtering Options

Figure 3-4 Step 4 Node models are selected
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Step 5 — Each link in the stream network is defined using an appropriate model in a similar way to the
subcatchments in Step 4.

Figure 3-6  Step 5 — Selection of link models

These link models, combine with the models describing the subcatchments/nodes, so that groups of
models are linked together to describe the catchment as shown below.

Figure 3-5 Combined node and link models describing the catchment
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METHODOLOGY 13

Step 6 — Climatic Data is selected. This can be either from individual stations, or interpolated gridded
data (e.g. SILO, PET Atlas). The E2 framework then interrogates this data for each model run
performed.

|

/ UﬁL ) JJM

Figure 3-7 Step 6 Climatic data inputs

Step 7 — All models are parameterised and calibrated. This is usually accomplished through
comparison with some observed data, such as flow gauging stations and storm event water quality
data.

Figure 3-8 Step 7 Parameterisation and calibration
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Once the model has been appropriately parameterised, and this has been checked through
calibration, it is ready for use. In most cases, the model is set up to represent the existing case. An
example of the final model is shown in Figure 3-9.
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Figure 3-9 Final Model

Results of various scenarios can then be extracted for constituents used in the model and displayed
on screen, or exported to other programs such as Excel for compilation or reprocessing.
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4

4.1

4.2

DEVELOPMENT OF THE ACWS E2 MODEL

Overview

The ACWS E2 model was developed according to the steps set out in the previous section; however
several iterations in each step were required in order to develop the final model. This is typical of
most catchment model developments in that the optimal model is developed through several
iterations where the most appropriate combinations of node and link models are selected which best
describe the catchment processes and responses. The development of the model was accomplished
through several versions, each one representing changes in hydrological or constituent generation
models or parameters to achieve better calibration results or to improve the representation of the
catchment response.

Step 1 - Spatial Representation of the Catchment

In building an E2 model, the user has the option of manually drawing a node-link network based on
an existing subcatchments layer, or selecting to use a digital elevation model (DEM), where this GIS
layer is used to derive subcatchments at a particular level of stream defining threshold. In the
numerous applications of E2 completed by BMT-WBM, we have found that the DEM method tends to
generate “artefacts” flatter areas of catchments which do not adequately represent the subcatchment
boundaries and defined flow paths. As such, given the extensive areas of flat terrain in the
catchment, the manual drawing method was used to draw the node-link network. The
subcatchments layer was derived from several predefined subcatchment boundary layers for all
major catchments in the region which were combined and converted to an ascii raster for use within
E2. The final adopted subcatchments are shown for the whole region, plus in greater detail around
the central part of the catchment.
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See below
for further
detail of this
area

Figure 4-1 ACWS E2 Model Final Subcatchment Layout (Version 3.1)
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