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Abstract

Wetlands within the Upper South East of South Australia provide both private and social values.  The
nature and extent of these values is dependent on the biophysical status of wetlands.  Changes in land
management can alter the biophysical status of wetlands and hence the values generated by wetlands.
In this research report, some potential future biophysical outcomes of alternative wetland management
strategies are defined.  These biophysical strategies are compared against each other and against the
alternative of no change to wetland management.  The alternative strategies provide a biophysical basis
for the estimation of values held by private wetland owners and the wider community.
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1 Introduction

A major component of the Private and Social Values of Wetlands Project is a biophysical analysis of
potential management strategies for case study wetland sites.   Potential management strategies change
the biophysical status of wetlands.  Changes in the physical status of wetlands lead to changes in the
values generated by wetlands.  Hence, information about changes in the biophysical status of wetlands
is required before changes in the values associated with wetlands can be estimated.  In this research
report, several potential biophysical outcomes of alternative management strategies are developed and
reported for wetlands in the Upper South East (USE) of South Australia.  These strategies are
developed from previous analysis of biophysical relationships in the USE region together with a
number of assumptions regarding both management strategies and the outcomes of these strategies.

The biophysical strategies are conceived independently of incentive mechanisms, and to some extent,
independently of altered management strategies.  That is, a particular incentive mechanism is not tied
in when discussing potential strategies (although practical management strategies and potential
incentives may be obvious).  Once the value of alternative strategies is estimated, analysis will focus on
the most effective ways to achieve these strategies.  That is, analysis will focus on developing
appropriate management actions and incentive mechanisms.

In this research report, changes in biophysical conditions (strategies) are represented by changes in key
attributes:

• Wetland area and status (quality);

• Remnant vegetation area and status;

• Area of farm forestry in targeted sites;

• Area and productivity of agricultural pasture;1

• Area available for hunting; and,

• Area fenced to remove grazing.
Together the key attributes determine the likely ecological impacts of the biophysical strategies.  These
changes are also described in this research report.

In the next section, the structure of the biophysical strategies and their relationship to decision making
is discussed.  In Section 3, the assumptions underlying the biophysical strategies are detailed and each
potential biophysical strategy is described.  The strategies are all derived from a common starting point
and are described in terms of the key attributes.  The section concludes with a comparison of the
potential biophysical strategies.  The paper concludes with a brief discussion integrating the results of
this research report within the research project.  Two appendices provide additional information
relating to the biophysical strategies and the comparison of the strategies.2

The potential biophysical strategies reported in this paper are an extension of modelling carried out for
the Upper South East Dryland Salinity and Flood Management Plan Environmental Impact Statement
(USEDSFMPEIS) (Upper South East Dryland Salinity and Flood Management Plan Steering
Committee (USEDSFMPSC 1993)).  The basic information relating to dryland salinity, area and
productivity of pasture are drawn from the USEDSFMPEIS and background reports.  Other major
source documents are:

• Upper South East Regional Revegetation Strategy (USERRS) (Upper South East Regional
Revegetation Committee (USERRC) 1998);

• Biological Resources of the South East of South Australia (Croft and Carpenter 1996);

                                                
1 Agricultural pasture is divided into annual pasture, perennial pasture and mixed pastures.  These are
defined within Section 3.1 relating to assumptions.
2 A brief outline of the potential implications of each strategy for eco-tourism is also included in
Section three and the appendices.  Eco-tourism implications are a function of the physical factors above
but are included to provide preliminary comment on the next phase (valuation) of the project.
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• Regional Biodiversity Plan for the South East of South Australia (RBPSESA) (Croft, Carruthers,
Possingham and Inns forthcoming); and,

• Wetland ecosystems and landuse in the Upper South East of South Australia (Whitten and Bennett
1998).

2. Biophysical and economic modelling

The aim of developing alternative potential biophysical strategies is to provide information that can be
used in the estimation of the relative values of those strategies.  In this section, a framework for the
analysis of alternative strategies is developed using the concepts of analysis at the margin and analysis
at future points in time given a specific set of assumptions.

2.1 Structured information for decision makers

At the margin

In this research report a number of potential biophysical outcomes of alternative management strategies
are developed and reported.  Each biophysical strategy involves an alteration of landuse for a relatively
small proportion of total land in the USE.  Figure 1 shows the current biophysical status of that
proportion of USE land area for which biophysical outcomes are altered by the strategies considered in
this report.

FIGURE 1: BIOPHYSICAL STATUS OF LANDUSE AT THE MARGIN IN THE
USE REGION

34,183 ha

571,502 ha

18,950 ha

44,725 ha

112,858 ha

15,000 ha

Mixed pasture

Degraded wetlands

Degraded remnants

Annual pasture

Total land

Landuse that 
changes

Landuse that 
does not change

Land where changes occur

 From Figure 1 it can be seen that the biophysical status of a maximum of 16.5 percent of land in the
USE changes under the biophysical strategies developed.  Landuse on the remaining 83.5 percent is not
altered by the strategies developed.  Land that changes use is initially comprised of agricultural
pastures (44,725 ha), degraded wetlands (18,950 ha), degraded remnant vegetation (34,185 ha) and
annual pastures (15,000 ha).  Hence the analysis in this paper focuses on the 112,860 ha of the USE for
which biophysical strategies change.  It is this relatively small proportion of total land that is referred to
as the margin (or ‘marginal land areas’).  The potential biophysical strategies discussed do not extend
to the non-marginal land areas.  Likewise, changes to management in non-marginal land areas are not
expected to affect strategies in the marginal land areas.
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Analysis at future points in time

Each of the potential biophysical strategies discussed in this research report is
developed from a common starting point.  This point is the current biophysical state
of the USE.  That is, the potential biophysical strategies describe future changes to the
current biophysical conditions in the USE.  In Figure 2 the current condition of one
attribute of the marginal land areas – area of healthy wetlands -is indicated by point
‘P’.

FIGURE 2: BIOPHYSICAL STRATEGIES AT FUTURE POINTS IN TIME

Area of
healthy
wetlands

Depending on the management strategy employed in the future, the area of healthy wetlands may
increase a lot (line A), increase somewhat (line B) or increase relatively little (line C).  If management
is left unchanged the future area of healthy wetlands could be represented by ‘No change’.3

In assessing potential alternative strategies, comparison should only be made against the ‘no change’
alternative at concurrent points in time.  To compare the potential strategy ‘A’, at time ‘t’, against the
current conditions ‘P’ is not appropriate.  ‘A’ must instead be compared against what would happen if
no change to wetland management occurred and against alternative strategies.  That is, ‘A’ should be
compared against the ‘No change’ strategy at point ‘t’ and against other strategies at point ‘t’.  Hence a
‘no change in wetland management’ strategy is explicitly developed below in addition to potential
outcomes arising from alternative management strategies.  The comparison point in time ‘t’ is defined
as 2029 for the purposes of this research report.

Once the potential alternative biophysical strategies at future points in time are defined an assessment
of the costs and benefits of moving to these potential strategies can be estimated.  Comparing the costs
and benefits of alternative strategies provides a potential structure for decision making.  The costs and
benefits of moving to alternative strategies such as ‘A’, ‘B’, ‘C’ from the ‘no change to wetland
management’ will be estimated in the next phase of the study.

                                                
3 Note that ‘no change’ refers to the management strategy employed and not the impact of that strategy.
In Figure 1, ‘no change’ in the management strategy would result in an increase in the area of healthy
wetlands.

No change

Time

B

A

P

t

C
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2.2 The structure of the alternative biophysical strategies

The structure of the biophysical strategies

The biophysical strategies are the result of changes to the management of wetlands, remnant vegetation
and groundwater balances.  The ‘Private and Social Values of Wetlands’ research project is focused on
assessing values associated with wetlands.  Hence management changes that do not lead to changes in
wetland values are not defined as separate strategies.  For example, the biophysical strategy of changes
to the management of non-wetland remnant vegetation is not considered except in conjunction with its
impact on wetlands.

Ignoring changes that do not alter the biophysical status of wetlands enables most potential strategies to
be defined in a cumulative fashion.  That is, subsequent strategies add an additional element, or
elements to previous strategy.  The cumulative approach is illustrated in Figure 3 by reference to the
alternative biophysical strategies defined in this paper.

The base, or comparative, biophysical strategy is defined as the ‘no change to wetland management’
strategy.  This is because the ‘no change in wetland management’ strategy includes management
changes to non-wetland areas at the margin made possible by completion of the drainage component of
the USEDSFMP and continued degradation wetlands and remnants without changes in management.
Each additional biophysical strategy scenario is derived from one or more groups of management
changes that affect wetlands.  For example the ‘wetland retention’ strategy relates to changes to
management of existing wetland areas in addition to management actions under the ‘no change to
wetland management’ strategy.

FIGURE 3: CUMULATIVE STRUCTURE OF MODELLING PROCESS
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Use of assumptions

Assumptions are used to simplify the development and limit the boundaries of alternative biophysical
strategies.  In both cases, the validity of the assumptions used requires careful assessment.  For
example, determining the extent of the margin requires an assessment of whether the impacts of
management change outside the margin are significant.  Assuming incorrect marginal boundaries can
lead to an incorrectly defined biophysical strategy and hence an under or over statement of net costs or
benefits.  All assumptions used to develop the biophysical strategies are detailed in Section 3.1.
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3. Biophysical strategies

3.1 Assumptions and data sources

The assumptions and data sources used in this research report are detailed in this section.  The
assumptions are loosely divided into three groups:
i) Assumptions used to define the common starting point for developing all biophysical strategies;
ii) Assumptions used to define the ‘no change in wetland management’ strategy; and,
iii) Assumptions used to define alternative biophysical strategies.4

Common starting point assumptions

The common starting point assumptions largely arise from the USEDSFMPEIS (USEDSFMPSC
1993).  In Figure 2 the common starting point is referred to as ‘P’.  Assumptions used to define the
common starting point underlie the potential future biophysical strategies that are developed later in
this paper.  The assumptions and data sources are described below as they relate to the key descriptive
attributes.

Attribute Assumptions / data sources
Wetland area and status (quality) Wetlands are defined as wetland type vegetation (including

riparian vegetation).  Area from Planning SA unchanged.5

The area is consistent with inundation based definitions
used in Whitten and Bennett (1998b).
40% (25,267 ha) of current area ‘degraded’.
70% (44,217 ha) of current wetland area managed for
conservation (40% formally and 30% informally).6

Remnant vegetation area and status Remnant vegetation is non-wetland or riparian vegetation.
Area from Planning SA unchanged.5

40% (34,183 ha) of current area ‘degraded’.
60% (51,275 ha) of current remnant area is managed for
conservation (46% formally and 14% informally).6

Area of farm forestry in targeted sites Farm forestry estimated from USERRS (1998).
Only targeted farm forestry outside of the USEDSFMP
catchments has impact on wetlands.
Current area of farm forestry in target areas outside the
USEDSFMP catchments is insignificant.

Productivity of agricultural pasture Continued salinity degradation from 1993 to 1998 as per
USEDSFMPEIS (1993) and Barber (1993).
No additional adoption of improved pasture between 1993
and 1998.
Pasture divided between:

• Mixed pasture comprised of portions of improved and
unimproved pasture as per adoption of improved
pasture;

• Annual pasture comprised of mixed pasture that

                                                
4 Assumptions used to facilitate development of the biophysical strategies mainly arise from modelling
undertaken for the USEDSFMPEIS (USEDSFMPSC 1993).

5 Source: South East Floristic Vegetation Mapping (GIS) Environmental Database of SA.  Data is from
1987 aerial photography supplemented by 1992 and 1997 for Tilley’s Swamp, Stoneleigh Park
Heritage Agreement and Bunbury Conservation Reserve and 1997 Deep Swamp bio-survey.  Planning
SA did not include approximately 8000 ha of open shallow water wetlands (as no native vegetation was
present when surveyed) (B. Grear Personal communication).  This area of open shallow water wetlands
has been included in the analysis.
6 Planning SA includes NPWS reserves, conservation reserves and heritage agreements in formal
reserves.
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remains unimproved and is located in recharge zones
outside the USEDSFMP catchments; and,

• Perennial pasture replaces annual pasture when deep-
rooted perennial pasture species are planted.

Total potential productivity includes grazing of available
wetland areas and remnants.  Available remnants and
wetlands are those not managed for conservation (see
wetlands and remnants).

Area available for hunting Total area available for hunting estimated from total
wetlands less that area where hunting is prohibited (formal
reserves except game reserves for waterbirds).
Area actually hunted estimated from Whitten and Bennett
(1998b).

Area fenced to remove grazing All areas managed for conservation are fenced (inc.
heritage agreement and informal areas).

Assumptions for ‘no change to wetland management’ strategy

The ‘no change to wetland management’ strategy is defined as no change to management of wetlands
following completion of the drainage portion of the USEDSFMP.  In Figure 2 the ‘no change to
wetland management strategy’ is referred to as ‘no change’.  The additional assumptions and
information used to define this strategy are defined below for each attribute.

Attribute Assumptions / data sources
Wetland area and status (quality) Wetland management is unchanged from 1998.

Completion of the drainage component of the USEDSFMP
allows 10 percent of wetlands (part of the 70% (44,217 ha)
managed for conservation) to return to a healthy ecosystem.
Completion of the drainage component includes wetlands
works to maintain wetlands managed for conservation.

Remnant vegetation area and status Remnant management is unchanged from 1998.
Area of farm forestry in targeted sites No significant farm forestry is undertaken in targeted areas.
Productivity of agricultural pasture Completion of the dryland salinity and flood management

scheme halts salinity degradation in the USEDSFMP
southern catchment in 2000, central catchment in 2001 and
northern catchment in 2002.
Adoption of improved pasture following completion of the
USEDSFMP drainage component follows Barber (1993) (ie
80% (408,850 ha) adoption on existing pastures over 10
years including currently highly salinised land).
No change to wetland and remnant grazing.

Area available for hunting ‘Degraded’ wetlands and remnants (30% (18,950 ha) and
40% (34,183 ha) respectively of total area) become too
degraded to supply hunting amenity by 2029.

Area fenced to remove grazing No additional area fenced.

Assumptions for cumulative biophysical strategies

Each of the remaining biophysical strategies involves altered wetland management strategies and may
also involve impacts on the biophysical conditions of wetland areas.  The additional assumptions or
data sources are recorded below for each attribute by strategy.  Only additional or altered assumptions
are reported.  All other assumptions remain as per the common starting point and ‘no change’
assumptions.  For the cumulative biophysical strategies described below, all assumptions for previous
strategies apply.  For example, for the ‘wetlands and remnants’ strategy restoration of wetlands and
revegetation of other areas reduce agricultural land.
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Attribute / Strategy Assumptions / data sources
Wetland retention
Wetland area and status (quality) All degraded wetlands are returned to a healthy ecosystem

except:

• 5% (3160 ha) of wetlands remain degraded due to a
lack of fringe vegetation; and,

• 5% (3160 ha) of total wetland areas remain degraded
that are located in areas outside the dryland salinity and
flood management scheme.

No agricultural land is converted to wetlands.
Remnant vegetation area and status Remnant area and management is unchanged from 1998.
Area of farm forestry in targeted sites No significant farm forestry is undertaken in key areas.
Productivity of agricultural pasture Rehabilitated wetland areas are not available for grazing.

Healthy wetland productivity impacts (eg pest control by
waterbirds) are not included – see A1.3 for additional
discussion.

Area available for hunting All healthy wetlands are available for hunting except where
hunting is prohibited.

Area fenced to remove grazing 70% of rehabilitated wetland areas require fencing.
Fencing is estimated from applications for Wetlands
Waterlink funding as 2 km per
40 ha of wetland.

Pro-wetlands
Wetland area and status (quality) Total wetland area increased by 20% (12,633 ha).  The

additional area is re-converted (restored) from agricultural
land to wetland over a 10 year period.
Areas linking existing wetlands are targeted for restoration.

Remnant vegetation area and status Remnant area and management is unchanged from 1998.
Area of farm forestry in targeted sites No significant farm forestry is undertaken in key areas.
Productivity of agricultural pasture Assumed mainly low productivity, currently salinised flats

are re-converted to wetlands.
Restored wetlands are not available for grazing.

Area available for hunting All restored wetlands available.
Area fenced to remove grazing 80% of restored wetlands are assumed to require fencing

using estimates above (2km of fencing per 40 ha wetlands).

Wetlands and remnants
Wetland area and status (quality) There is no change in the total area of wetlands.

5% (3160 ha) of the initial wetland area (fringe vegetation)
that was degraded is restored to a healthy condition by
additional revegetation.

Remnant vegetation area and status All remnant vegetation is returned to healthy ecosystems.
The total area of non-wetland indigenous vegetation is
increased by 20% (17090 ha) over a 10 year period.
Areas linking existing native vegetation are targeted for
rehabilitation.

Area of farm forestry in targeted sites No significant farm forestry is undertaken in key areas.
Productivity of agricultural pasture Assumed mainly lower productivity dunes and salinised,

non-wetland, flats revegetated.
No grazing is conducted in remnant and revegetated areas
and rehabilitated wetlands.

Area available for hunting All revegetated and rehabilitated remnant areas are
available for low intensity hunting of exotic species.
Additional restored wetland area is available for hunting.

Area fenced to remove grazing 60% of restored and revegetated areas are assumed to
require fencing at a rate of 2 km per 50 ha.
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Cumulative targeted farm forestry
Wetland area and status (quality) 5% (3160 ha) of wetlands outside of the USEDSFMP

catchments that are degraded by salinity are rehabilitated to
healthy ecosystems.

Remnant vegetation area and status There is no change in remnant vegetation area or
management.

Area of farm forestry in targeted sites Farm forestry is defined as farm tree planting specifically to
yield timber for income generation.
Half of the area outside the USEDSFMP catchments is
either not subject to dryland salinity or is influenced by an
existing drainage scheme.  Hence, an additional 30,000
hectares of deep-rooted perennial species are required to
meet the 55% target in the USEDSFMPEIS (1993).
Of the increase 15,000 ha is farm forestry.

Productivity of agricultural pasture Pasture productivity is increased by increased deep-rooted
pasture species.
Degradation to reach equilibrium three years earlier outside
the USEDSFMP catchments.
The area converted to farm forestry is no longer available
for grazing.
Rehabilitated wetlands are not available for grazing.

Area available for hunting Rehabilitated wetland areas are available for hunting.
Area fenced to remove grazing Farm forestry must be fenced however fencing distance is

not included in fencing for conservation purposes (but will
be included in farm forestry costing).
Rehabilitated wetland areas require fencing at the above
rates.

Non-cumulative strategy - ‘targeted farm forestry alone’

The ‘targeted farm forestry alone’ strategy comprises the assumptions detailed above for the ‘common
starting point’ and the additional assumptions for the ‘no change in wetland management’ strategy
except where they are superseded.  The ‘targeted farm forestry alone’ strategy is also equivalent to ‘B’
or ‘C’ in Figure 2.  However, the ‘targeted farm forestry alone’ strategy does not include assumptions
for previous strategies (as the cumulative strategies above do).

Targeted farm forestry alone Assumptions / data sources
Wetland area and status (quality) 5% (3160 ha) of wetlands degraded by salinity outside of

the USEDSFMP catchments are restored to healthy
ecosystems.
Wetland management within the USEDSFMP catchments is
unchanged.

Remnant vegetation area and status There is no change in remnant vegetation area or
management.

Key area of farm forestry Half of the area outside the USEDSFMP catchments is
either not subject to dryland salinity or is influenced by an
existing drainage scheme.  Hence, an additional 30,000
hectares of deep-rooted perennial species are required to
meet the 55% target in the USEDSFMPEIS (1993).
Of the increase 15,000 ha is farm forestry.

Productivity of agricultural pasture Productivity is increased by increased deep-rooted pasture
species.
Degradation to reach equilibrium three years earlier outside
the USEDSFMP catchments.
The area converted to farm forestry that is no longer
available for grazing reduces productivity.
Rehabilitated wetlands are not available for grazing.

Area available for hunting Rehabilitated wetland areas are available for hunting.
Area fenced to remove grazing Farm forestry must be fenced however fencing distance is

not included in fencing for conservation purposes (but will
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be included in farm forestry costing).
Restored wetland areas require fencing at the rates specified
for the ‘wetlands retention’ strategy.

3.2 Summary of biophysical strategies

The biophysical attributes of each of the potential strategies are detailed in this section.  The potential
strategies are graphically compared against the ‘no change in wetland management’ strategy.  The
graphical depictions indicate the change in landuse at the margin as discussed in Section 2.1.  The
impacts of the changes in landuse are presented in terms of impact on production, land available for
hunting, fencing requirements and eco-tourism numbers.  The impacts of changes are also compared
against the ‘no change in wetland management’ strategy.  Greater detail regarding the biophysical
strategies is presented in Appendices 1 and 2.

No change in wetland management

The ‘no change in wetland management’ strategy involves completion of the drainage component of
the USEDSFMP (including components relating to wetland areas currently managed for conservation)
but no change to current wetland management. Landuse at the margin in the USE under the ‘no change
in wetland management strategy’ is shown in Figure 4.  Figure 4 indicates that landuse is unchanged
from the common starting point which is illustrated in Figure 1.

FIGURE 4: LANDUSE AT THE MARGIN UNDER THE ‘NO CHANGE IN
WETLAND MANAGEMENT’ STRATEGY7

No change in wetland management

34,183 ha

43,125 ha
15,000 ha

18,950 ha

Mixed pasture

Degraded wetlands

Degraded remnants

Annual pasture

Wetland retention

The ‘wetlands retention’ strategy is equivalent to implementing the USEDSFMP inclusive of the
Wetland Waterlink component.  Under this strategy all but five percent of the existing wetland area is
managed as healthy ecosystems.  For five percent of the wetland area there are insufficient buffer strips
to achieve this goal.

The comparison between landuse under the ‘no change in wetland management’ strategy and the
‘wetland retention’ strategy is shown in Figure 5.  It indicates the landuse of 12,633 ha has changed
from degraded to healthy wetlands under this strategy.

                                                
7 Healthy wetland and remnant vegetation areas are in non-marginal areas where management is
unchanged.
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FIGURE 5: COMPARISON OF LANDUSE UNDER ‘NO CHANGE IN WETLAND
MANAGEMENT’ AND ‘WETLAND RETENTION’
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Degraded wetlands Degraded remnants
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Table 1 shows the difference between the ‘wetland retention’ strategy and the ‘no change in wetland
management’ strategy for several descriptive attributes.  In summary, total productivity is reduced, the
area available for waterbird hunting is increased but does not change for other hunting, approximately
440 km of fencing is required and tourist numbers increase.  Ten flora species of conservation
significance benefit and the conservation status of eight fauna species improve.8

TABLE 1: DIFFERENCE BETWEEN ‘WETLAND RETENTION’ AND ‘NO
CHANGE IN WETLAND MANAGEMENT’

Descriptive attribute Unit Difference Percentage
difference

Agricultural productivity dse -16,392 -0.5%
Area available for waterbird hunting ha 12,633 64.2%
Area available for other hunting ha 0 0%
Fencing distance required km 442 n.a.
Total tourist numbers No. 11,900 187.4%
Fauna species with improved conservation status No. 8 n.a.

Pro-wetlands

The current wetland area is increased by 20 percent under this strategy.  The additional wetland area is
a result of reconverting agricultural pasture to wetlands.  The change in landuse under the ‘pro-
wetlands’ strategy compared to the ‘no change to wetland management’ strategy is shown in Figure 6.
As shown in Figure 6, the landuse of 25,267 ha is converted to healthy wetlands from degraded
wetlands or agricultural pasture.  Other land uses are unchanged under this strategy.

                                                
8 Conservation status is that for the South East of South Australia unless otherwise specified.
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FIGURE 6: COMPARISON OF LANDUSE UNDER ‘NO CHANGE IN WETLAND
MANAGEMENT’ AND ‘PRO-WETLANDS’
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Table 2 shows the change in several attributes between the ‘pro-wetlands’ strategy and the ‘no change
in wetland management’ strategy.  In summary, total productivity is reduced, more than 940 km of
fencing is required, the conservation status of eleven fauna species improves, the area available for
waterbird hunting increases and tourist numbers rise significantly from a low base.  Ten flora species of
conservation significance would benefit from this strategy.

TABLE 2: DIFFERENCE BETWEEN ‘PRO-WETLANDS’ AND ‘NO CHANGE IN
WETLAND MANAGEMENT’

Descriptive attribute Unit Difference Percentage
difference

Agricultural productivity dse -79,629 -2.4%
Area available for waterbird hunting ha 25,267 128.4%
Area available for other hunting ha 0 0%
Fencing distance required km 948 n.a.
Total tourist numbers No. 26,150 411.8%
Fauna species with improved conservation status No. 11 n.a.

Wetlands and remnants

The ‘wetlands and remnants’ strategy incorporates a change in management of non-wetland remnant
vegetation together with a 20 percent increase in the area non-wetland native vegetation.  Figure 7
shows the change in land use at the margin from the ‘no change in wetland management’ strategy to
the ‘wetlands and remnants’ strategy.  As indicated, the area of healthy wetlands and remnants
increases at the expense of degraded wetlands and remnants and agricultural pasture.
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FIGURE 7: COMPARISON OF LANDUSE UNDER ‘NO CHANGE IN WETLAND
MANAGEMENT’ AND ‘WETLANDS AND REMNANTS’
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Table 3 shows the difference between the ‘wetlands and remnants’ strategy and the ‘no change in
wetland management’ strategy for several descriptive attributes.  Agricultural productivity declines by
7.7 percent, the area available for both water bird hunting and other hunting increases (by 145 and 295
percent respectively).  Over 2280 km of fencing is required, tourist numbers are five times the ‘no
change in wetland management’ level and the conservation status of 17 fauna species improves.  Thirty
flora species of conservation significance would benefit from this strategy.

TABLE 3: DIFFERENCE BETWEEN ‘WETLANDS AND REMNANTS’ AND ‘NO
CHANGE IN WETLAND MANAGEMENT’

Descriptive attribute Unit Difference Percentage
difference

Agricultural productivity dse -257,444 -7.7%
Area available for waterbird hunting ha 28,425 144.5%
Area available for other hunting ha 51,274 294.5%
Fencing distance required km 2289 n.a.
Total tourist numbers No. 35,150 553.5%
Fauna species with improved conservation status No. 17 n.a.

Cumulative farm forestry

The ‘cumulative farm forestry’ strategy specifically relates to the use of targeted farm forestry in
addition to the previous strategy changes.  A comparison of land use at the margin between the ‘no
change in wetland management’ and the ‘cumulative farm forestry’ strategies is shown in Figure 8.  It
indicates that land use at the margin has changed completely from the ‘no change in wetland
management’ strategy.  Agricultural pastures and degraded wetlands and remnants have been replaced
by healthy wetlands and remnants and farm forestry while annual pastures have been replaced by
perennial pastures.
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FIGURE 8: COMPARISON OF LANDUSE UNDER ‘NO CHANGE IN WETLAND
MANAGEMENT’ AND ‘CUMULATIVE FARM FORESTRY’
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The difference in several descriptive attributes between the ‘cumulative farm forestry’ and the ‘no
change in wetland management’ strategies are reported in Table 4.  It indicates that total productivity is
reduced by 7.7% while the area available for hunting more than triples.  Tourism numbers are five
times higher, 2400 km of fencing is required, the conservation status of 17 fauna species improves and
thirty flora species of conservation significance would benefit.

TABLE 4: DIFFERENCE BETWEEN ‘CUMULATIVE FARM FORESTRY’ AND
‘NO CHANGE IN WETLAND MANAGEMENT’

Descriptive attribute Unit Difference Percentage
difference

Agricultural productivity dse -258,231 -7.7%
Area available for waterbird hunting ha 31,584 160.5%
Area available for other hunting ha 51,275 294.5%
Fencing distance required km 2299 n.a.
Total tourist numbers No. 35,150 553.5%
Fauna species with improved conservation status No. 17 n.a.

Farm forestry alone

The ‘farm forestry alone’ strategy relies on the use of farm forestry and deep rooted perennial pasture
species along with wetland management changes to improve the health of wetlands outside of the
USEDSFMP plan catchments.  Figure 9 is a comparison between the ‘farm forestry alone’ and the ‘no
change in wetland management’ strategies.  Farm forestry and perennial pasture has replaced annual
and some agricultural pasture while healthy wetlands have replaced degraded wetlands.
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FIGURE 9: COMPARISON OF LANDUSE UNDER ‘NO CHANGE IN WETLAND
MANAGEMENT’ AND ‘FARM FORESTRY ALONE’
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In Table 5, the difference between the ‘farm forestry alone’ and ‘no change in wetland management’
strategies for several descriptive attributes is shown.  The farm forestry strategy results in small
improvement in productivity and the area available for waterbird hunting.  Only 110 km of fencing is
required.

TABLE 5: DIFFERENCE BETWEEN ‘FARM FORESTRY ALONE’ AND ‘NO
CHANGE IN WETLAND MANAGEMENT’

Descriptive attribute Unit Difference Percentage
difference

Agricultural productivity dse 6317 0.1%
Area available for waterbird hunting ha 3158 16.1%
Area available for other hunting ha 0 0%
Fencing distance required km 111 n.a.
Total tourist numbers No. 0 0%
Fauna species with improved conservation status No. 0 n.a.

3.3 Comparison of strategies

A summary comparison tabulation of the alternative strategies is provided in this section.  The
summary tabulation is provided in three separate ways:

• A comparison of differences between the potential biophysical strategies and the ‘no change in
wetland management’ strategy;

• A comparison of differences between potential biophysical strategies and the ‘wetlands retention’
(or USEDSFMP inclusive of the Wetland Waterlink) strategy; and,

• A comparison of the potential biophysical strategies at the aggregate level.
A more detailed comparison between the potential alternative biophysical strategies is provided in
Appendix 2.
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Comparison with ‘no change in wetland management’

A comparison of the ‘no change in wetland management’ strategy against the alternative biophysical
strategies described is provided in Table 6.  The percentage change is also shown in Table 6.  The
comparison includes the change in landuse and the impact on descriptive attributes.  For example, the
‘wetland retention’ strategy shows degraded wetland area falling and healthy wetland area rising
resulting in lower productivity, increased hunting availability, tourism potential, fencing required and
conservation status of several fauna species.

TABLE 6: DIFFERENCE BETWEEN ‘NO CHANGE IN WETLAND
MANAGEMENT’ AND OTHER STRATEGIES

Descriptive
attributes

Unit Wetland
retention

Pro-
wetlands

Wetlands
and

remnants

Cumulative
farm forestry

Farm
forestry

alone
Agricultural pasture ha 0 -12,633 -29,725 -44,725 -15,000

(%) (0.0) (-2.3) (-5.5) (-8.2) (-2.8)
Healthy wetlands ha 12,633 25,267 28,425 31,584 3158

(%) (28.6) (57.1) (64.3) (71.4) (7.1)
Degraded wetlands ha -12,633 -12,633 -15,792 -18,950 -3158

(%) (-66.7) (-66.7) (-83.3) (-100.0) (-16.7)
Healthy remnants ha 0 0 51,275 51,275 0

(%) (0.0) (0.0) (100.0) (100.0) (0.0)
Degraded remnants ha 0 0 -34,183 -34,183 0

(%) (0.0) (0.0) (-100.0) (-100.0) (0.0)
Farm forestry ha 0 0 0 15,000 15,000
Annual pasture ha 0 0 0 -15,000 -15,000

(%) (0.0) (0.0) (0.0) (-100.0) (-100.0)
Perennial pasture ha 0 0 0 15,000 15,000
Total productivity dse -16,392 -79,629 -257,444 -258,231 2346

(%) (-0.5) (-2.4) (-7.7) (-7.7) (0.1)
Waterbird hunting ha 12,633 25,267 28,425 31,584 3158

(%) (64.2) (128.4) (144.5) (160.5) (16.1)
Other hunting ha 0 0 51,274 51,274 0

(%) (0.0) (0.0) (294.5) (294.5) (0.0)
Fencing required km 442 948 2289 2399 111
Total tourist numbers No. 11,900 26,150 35,150 35,150 0

(%) (187.4) (411.8) (553.5) (553.5) (0.0)
Improved conservation

status of species
No. 8 11 17 17 0

Comparison with ‘wetland retention’ at the margin

A comparison of differences between the ‘wetland retention’ strategy and other strategies is shown in
Table 7.  It is included because the ‘wetland retention’ strategy is equivalent to the completion of the
USEDSFMP inclusive of the Wetland Waterlink component.  This comparison is important as the
‘wetlands retention’ strategy can be regarded as the ‘no change in wetlands policy’ strategy (as
opposed to the ‘no change in wetland management’ strategy).  The percentage change is provided (as in
Table 6).  The comparisons include both landuse changes and other descriptive attribute changes.
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TABLE 7: DIFFERENCE BETWEEN ‘WETLAND RETENTION’ AND OTHER
STRATEGIES

Descriptive
Attributes

Unit No change* Pro-
wetlands

Wetlands
and

remnants

Cumulative
farm forestry

Farm
forestry

alone
Agricultural pasture ha 0 -12,633 -29,725 -44,725 -15,000

(%) (0.0) (-2.3) (-5.5) (-8.2) (-2.8)
Healthy wetlands ha -12,633 12,633 15,792 18,950 -9475

(%) (-22.2) (22.2) (27.8) (33.3) (-16.7)
Degraded wetlands ha 12,633 0 -3158 -6317 9475

(%) (200.0) (0.0) (-50.0) (-100.0) (150.0)
Healthy remnants ha 0 0 51,275 51,275 0

(%) (0.0) (0.0) (100.0) (100.0) (0.0)
Degraded remnants ha 0 0 -34,183 -34,183 0

(%) (0.0) (0.0) (-100.0) (-100.0) (0.0)
Farm forestry ha 0 0 0 15,000 15,000
Annual pasture ha 0 0 0 -15,000 -15,000

(%) (0.0) (0.0) (0.0) (-100.0) (-100.0)
Perennial pasture ha 0 0 0 15,000 15,000
Total productivity dse 16,392 -63,237 -241,052 -241,839 18,738

(%) (0.5) (-1.9) (-7.3) (-7.3) (0.6)
Waterbird hunting ha -12,633 12,633 15,792 18,950 -9475

(%) (-39.1) (39.1) (48.9) (58.6) (-29.3)
Other hunting ha 0 0 51,275 51,275 0

(%) (0.0) (0.0) (294.5) (294.5) (0.0)
Fencing required km -442 505 1846 1957 -332

(%) (-100.0) (114.3) (417.6) (442.6) (-75.0)
Total tourist numbers No. -11,900 14,250 23,250 23,250 -11,900

(%) (-65.2) (78.1) (127.4) (127.4) (-65.2)
Improved conservation

status of fauna species
No. -8 3 9 9 0

*  ‘No change’ is ‘no change to wetland management’ strategy.

Aggregate comparison of biophysical strategies

Whereas Tables 6 and 7 indicate differences for each descriptive attribute Table 8 reports the aggregate
indicators.

TABLE 8: ATTRIBUTE TOTALS BY STRATEGY
Descriptive
attributes

Unit No
change*

Wetland
retention

Pro-
Wetlands

Wetlands
and

remnants

Cumulative
farm

forestry

Farm
forestry

alone
Agricultural pasture ha 543,535 543,535 530,902 513,810 498,810 528,535
Healthy wetland ha 44,217 56,850 69,484 72,642 75,800 47,375
Degraded wetland ha 18,950 6317 6317 3158 0 15,792
Healthy remnants ha 51,275 51,275 51,275 102,550 102,550 51,275
Degraded remnants ha 34,183 34,183 34,183 0 0 34,183
Farm forestry ha 0 0 0 0 15,000 15,000
Annual pasture ha 15,000 15,000 15,000 15,000 0 0
Perennial pasture ha 0 0 0 0 15,000 15,000
Total productivity dse 3,332,990 3,316,598 3,253,361 3,075,546 3,074,759 3,335,336
Waterbird hunting ha 19,678 32,311 44,945 48,103 51,261 22,836
Other hunting ha 17,412 17,412 17,412 68,687 68,687 17,412
Fencing required km 0 442 947 2289 2399 111
Total tourist numbers No. 6,350 18,250 41,500 41,500 32,500 6,350
Improved conservation

status of species
No. -5 8 11 17 17 -5

*  ‘No change’ is ‘no change to wetland management’ strategy.
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4 Discussion and conclusions

A range of alternative potential biophysical strategies are defined for the USE of SA in this paper.  The
strategies are designed to reveal the biophysical impacts on wetlands from changes to the management
of different classes of land (or different land uses) within the USE study area.  The biophysical
outcomes for wetlands differ significantly across the range of potential strategies defined.

As the level of biophysical values provided by wetlands changes, the values provided by the wetland
ecosystems are also hypothesised to change.  The values are likely to change in several ways:
1. The total (aggregate) value generated from wetland ecosystems will change under alternative

strategies.
2. The mix of private and social values generated by wetlands under alternative strategies will

change.  For example converting pasture to wetlands is likely to increase community values while
reducing private values.

Hence changes in value to both the community and private wetland owners must be taken into account.

The next phase of the research project will involve estimating the change in value to both the
community and wetland owners.  The change in value comprises a cost and a benefit component.
Costs are mainly associated with the cost to wetland owners of changing management to achieve the
alternative potential biophysical strategies.  Benefits are provided to both the community and private
wetland owners (see Whitten and Bennett 1998b for example).  The costs of achieving each strategy
include capital costs, ongoing costs and costs due to foregone opportunities.  Benefits are more difficult
to estimate and relate to both use and non-use values of wetland areas.  Comparing the costs and
benefits provides a decision framework for determining whether a particular strategy will be pursued.
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Appendix 1 Detailed description of biophysical strategies

Additional details describing the biophysical strategies defined in Sections 3.1 and 3.2 above are
provided in this Appendix.  The study area comprises the USEDSFMP area only.  Where areas are
unchanged from the previous strategy there is no discussion.  For example remnant vegetation area and
status are unchanged between the common starting point and the ‘wetlands and remnants’ strategy.

A1.1 Common starting point biophysical conditions

In 1998, incentives to alter wetland and pastoral management first became available and major works
on the dryland salinity and flood management scheme commenced.  Hence 1998 is used as the starting
point for analysis (despite most analysis being undertaken during 1999) as it forms a natural break
between existing and potential management actions.

Wetland area – common starting point

Planning SA (IDA Branch) provided the area of wetlands in 1998.  Data are accurate for most wetland
vegetation classes with the exception of grass and sedgelands that are difficult to identify from aerial
photography and may be significantly underestimated despite ground proofing.  Data did not include
the area of open shallow water wetlands (as no native vegetation was present during surveys).  This
area was estimated at 8000 ha and included (B.Grear personal communication).  Wetland vegetation
types and areas are reported in Table A1.1.  Forty percent of current wetland areas are assumed
degraded.  This area relates to the majority of privately owned grazed wetlands plus a proportion of
conserved wetlands subject to saline degradation.

TABLE A1.1: COMMON STARTING POINT WETLAND AREA AND TYPE:
1998

Wetland Type Assumed current
area in good

condition

Assumed current
area degraded

Total area

Woodland 1011 674 1685
Shrubland 28,295 18,864 47,159
Sedgeland 3729 2486 6215
Herbland 65 43 108
Open shallow water 4800 3200 8000
Total 37,900 25,267 63,167
Source: South East Floristic Vegetation Mapping (GIS) Environmental Database of SA (personal
communication IDA Branch, Planning SA).  Data are from 1987 aerial photography supplemented by
1992 and 1997 for Tilley’s Swamp, Stoneleigh Park Heritage Agreement and Bunbury Conservation
Reserve.   Open shallow water area from B. Grear personal communication.

Remnant vegetation – common starting point

Remnant vegetation area and type have been estimated from the same sources and using the same
assumptions as for wetlands above.  Remnant vegetation estimates are reported in Table A1.2.
Assumptions for areas in poor condition and potential areas for revegetation are the same as for
wetland areas.
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TABLE A1.2: COMMON STARTING POINT REMNANT VEGETATION AREA
AND TYPE: 1998

Remnant vegetation Type Assumed current
area in good

condition

Assumed current
area degraded

Total area

Woodland 32,887 21,924     54,811
Mallee 14,649 9766     24,415
Shrubland 3527 2352      5879
Sedgelands and Grasslands 212 141         353
Total 51,275 34,183     85,458
Source: South East Floristic Vegetation Mapping (GIS) Environmental Database of SA (personal
communication IDA Branch, Planning SA).  Data are from 1987 aerial photography supplemented by
1992 and 1997 for Tilley’s Swamp, Stoneleigh Park Heritage Agreement and Bunbury Conservation
Reserve.

Farm forestry – common starting point

Farm forestry is defined as farm tree planting specifically to yield timber for income generation.  There
is currently very little farm forestry in the USE region.  An initial area of 200 hectares has been derived
from the USERRS (1998).  Dual-purpose farm tree planting in strips that does not exceed ten percent
of total area does not reduce farm productivity (USERRS 1998).  The total area of windbreaks and
shelterbelts is not expected to exceed ten percent of total land.  Hence windbreaks and shelterbelts are
not further considered.  The impact of farm tree planting for fodder purposes (eg tagasaste) is included
in agricultural pasture.

Agricultural pasture type, area and productivity – common starting point

The total quantity of agricultural land available for pasture is determined as total land area less the area
used for non-pastoral uses including wetlands, native vegetation, agro-forestry and roads or towns.  The
productivity of the land can be altered modifying a range of inputs such as pasture species, fertiliser
and herbicide usage.  The type of pasture, and hence productivity of agricultural land is determined by
soil salinity in combination with soil type.  The starting point rate of adoption is derived from Barber
(1993) and is assumed to have remained constant between 1993 and 1998.  This assumption is based on
the USEDSFMPEIS assessment that a salinity and flood management scheme was required for
increased adoption to occur as well as discussions with regional Primary Industries and Resources
South Australia (PIRSA) officers.  Starting point areas of pasture are reported in Table A1.3.

TABLE A1.3: STARTING AREA OF AGRICULTURAL PASTURES: 1998
Pasture type Area (ha)
Land category 5 – salt tolerant grasses 0

   Salt tolerant grasses 13,789
   Two stage salt mix 13,789
   Two stage salt mix – category 2 0
   Non-saline pasture mix 33,682
   Lucerne 40,000
   Tagasaste 300
   Unimproved 404,123
   Category 5 – unimproved 37,852

Total 543,535
Source: USEDSFMPEIS and background papers (1993) and USERRS (1998).

The productivity of agricultural land is estimated in terms of total dry sheep equivalents (dse).
Stocking rates used to assess dse productivity for improved pasture are reported in Barber (1993). Total
dse by landuse are reported in Table A1.4.  Total available dse are estimated by multiplying the
relevant areas of improved and unimproved agricultural land by the appropriate stocking rate.
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Estimates for wetlands are from Whitten and Bennett (1998b) and a conservative estimate is made for
remnant vegetation.

TABLE A1.4: PASTURE PRODUCTIVITY: 1998
Land Category Dse
Pastures 2,565,210
Wetlands 32,784
Remnant veg 85,458
Total 2,683,452
Source: USEDSFMPEIS (1993) and estimates.

Area of land available for hunting – common starting point

The area available for hunting is dependent on the type of hunting.  Waterfowl can be
hunted in privately owned wetlands, excluding those under heritage agreement, and in
game reserves.  Exotic species such as deer can only be hunted on privately owned
wetland or remnant vegetation areas but not in heritage agreement areas.  Hunting of
feral species such as goats, rabbits, foxes etc. in wetlands and remnant vegetation
areas (including heritage agreement areas) is not included in any estimates.  The
starting point area of wetlands where hunting is conducted is calculated using the
proportion of wetland owners and managers undertaking hunting in their wetlands as
reported in Whitten and Bennett (1999).  The area hunted at the common starting
point and the total area available for hunting is reported in Table A1.5.

TABLE A1.5: LAND AREA AVAILABLE FOR, AND SUBJECT TO, HUNTING:
1998

 Type of hunting Area hunted(ha) Area available (ha)
Waterbirds only 15,065 38,628
Waterbirds and exotic species 200 35,552
Exotic species only in wetlands 0 35,552
Exotic species in remnant or revegetation 200 51,595
Total 15,465 81,833
Note: Total available is waterbirds only plus remnant vegetation, as other hunting requires the same

land type.
Source: Estimated from USEDSFMPEIS (1993) and South East Floristic Mapping.

Area fenced – common starting point

The area of wetlands fenced is a crucial factor as this allows alternative and conservation specific
management strategies to be adopted.  Hence, fencing is likely to be an important cost of altering
strategies.  The area of wetlands and remnant vegetation currently fenced has been estimated following
discussions with local PIRSA officers.  The area assumed currently fenced is reported in Table A1.6.
This comprises the area currently managed for conservation purposes (either formally or informally).

TABLE A1.6: WETLAND AND REMNANT VEGETATION CURRENTLY
FENCED: 1998

Land type Area (ha)
Wetlands 44,217
Remnant vegetation 51,275
Source: Estimated from South East Floristic Vegetation Mapping and discussions with PIRSA officers.

Eco-tourism activities – common starting point

Eco-tourism is a potential alternative source of income.  Current tourism numbers are low.  Day
visitation numbers to conservation parks within the region are from Walsh, Thomson and Buckby
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(1993).  Paying day visitors are from Jensen (1993).  Other figures are loosely estimated on the basis of
discussions with SA tourism officials and locals.  For example, a small number of farm stays operate
within the region but no data are available on visitor numbers.

TABLE A1.7: CURRENT USE TOURIST NUMBERS BY CATEGORY: 1998
Tourist class Number

Farm stay (visitor nights) 200
   Mini-resort (visitor nights) 0
   Camping (visitor nights) 250
   Self-catering (visitor nights) 0
   Specialised tours (number) # 50
   Charged day visits (number) # 2600
   Other day visits (number)# 3250
#   Since these visitors may also remain overnight in one of the ‘visitor nights’ categories they may be

double counted.
Source: USEDSFMPEIS background papers (1993) and estimates.

A1.2 ‘No change in wetland management’ biophysical conditions

No change in wetland management - wetland area and status

To estimate the ‘no change in wetland management’ strategy, it has been assumed that no change to
management actions that affect wetlands will be undertaken by private landholders.  Hence, degraded
wetland areas on private land will continue to degrade and no potential wetlands are restored.  However
some wetland areas in conservation parks, heritage agreements and other informal conservation areas
will benefit from the drainage scheme without additional action by private landholders. The projected
area and condition of wetlands in 2029 are reported in Table A1.8.

TABLE A1.8: ‘NO CHANGE IN WETLAND MANAGEMENT’ WETLAND
STATUS IN 2029

Wetland Type Area in good
condition

Area degraded

Woodland 1180 506
Shrubland 33,011 14,148
Sedgeland 4351 1865
Herbland 76 32
Open shallow water 5600 2400
Total 44,217 18,950
Source: South East Floristic Vegetation Mapping (GIS) Environmental Database of SA (IDA Branch,
Planning SA).  Data is from 1987 aerial photography supplemented by 1992 and 1997 for Tilley’s
Swamp, Stoneleigh Park Heritage Agreement and Bunbury Conservation Reserve.

No change in wetland management - agricultural pasture and productivity

The cost/benefit background paper for the USEDSFMPEIS (1993) provides a set of indicative rates of
adoption for pasture improvement programs.  Adoption rates were not predicted to increase until
construction of the scheme commenced in 1998.  Table A1.9 is derived from Table A1.3 using these
adoption rates.
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TABLE A1.9: ‘NO CHANGE IN WETLAND MANAGEMENT’ AGRICULTURAL
PASTURE AREA IN 2029

Pasture type Area (ha)
Category 5 - salt tolerant grasses 79,903

   Salt tolerant grasses 61,639
   Two stage salt mix 61,639
   Two stage salt mix - category 2 17,182
   Non-saline pasture mix 54,941
   Lucerne 139,583
   Tagasaste 11,143
   Unimproved 97,529
   Category 5 – unimproved 19,976

Total 543,535
Source: USEDSFMPEIS (1993) modified for construction progress.

Total stocking capacity using the pasture area is displayed for 2029 in Table A1.10.

TABLE A1.10: ‘NO CHANGE IN WETLAND MANAGEMENT’ STOCKING
CAPACITY IN 2029

Land Category dse
Pastures 3,222,944
Wetland areas 24,588
Remnant vegetation 85,458
Total 3,332,990
 Source: USEDSFMPEIS (1993) and estimates

No change in wetland management - land available for hunting

In Table A1.11 the area of land available for hunting in 2029 is reported.  Note that the land area
available falls substantially from the starting point levels shown in Table A1.5.  The reduced area
available is due to the projected continued degradation of unprotected remnant vegetation areas and
wetland areas on private land to the point where they are not expected to provide for recreational
hunting.

TABLE A1.11: LAND AREA AVAILABLE FOR HUNTING: 2029
 Type of hunting Area available (ha)
Waterbirds only 19,678
Waterbirds and exotic species 16,602
Exotic species only in wetlands 16,602
Exotic species in remnant or revegetation 17,412
Total 37,090
Source: Estimated from USEDSFMPEIS (1993) and South East Floristic Mapping.

No change in wetland management - eco-tourism activities

A significant reduction in quality and quantity of wetlands in the USE could impact on visitor numbers.
Impacts are the result of reduced wetland viewing opportunities and a decline in the appearance of the
general landscape as privately owned wetlands and remnant vegetation areas continue to degrade.
However, the quality of wetland and remnant vegetation protected for conservation (that is
conservation parks and heritage agreement areas) is likely to be maintained by the completion of the
salinity and flood management scheme.  Hence, a trade-off between increasingly scarce wetland and
remnant vegetation areas and general appearance is expected.  As a result, visitor numbers are not
expected to change from current levels under the ‘no change in wetland management’ strategy.
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No change in wetland management - ecological outcomes

Under the ‘no change in wetland management’ strategy the ecological outcomes are generally expected
to worsen.  Healthy wetland areas are projected to increase to 70 percent of total current wetland area,
but the remaining 30 percent continue to degrade.  Healthy wetland areas are dedicated to conservation,
however, viable corridors between the remaining areas would be rare and hence many species would be
essentially isolated in enclaves and subject to greater risk of localised extinction as a result.  As
indicated in Croft and Carpenter (1996), conserved wetland areas reflect the areas less suitable for
agriculture and hence do not reflect a full range of wetland eco-systems.  It is likely that five fauna
species now ‘rare’ or ‘vulnerable’ would become locally extinct and a further one fauna species, reliant
on less common wetland types would become ‘endangered’.9  Three of the fauna species likely to
become locally extinct are reliant on both wetland and dryland vegetation classes.  This strategy is
likely to increase the risk to 30 of the 33 flora species of significance in the USE study area.  The
impact of ‘no change in wetland management’ on invertebrate species is not known but likely to be
detrimental.

A1.3 ‘Wetland retention’ strategy

The ‘wetland retention’ strategy comprises two key components:
1. Fencing around wetland areas; and,
2. Adopting key wetland management strategies.
The fencing component involves fencing around wetlands plus, where ever possible, a ‘buffer strip’ of
between 20 and 100 metres.  While a 20 metre buffer strip will significantly reduce the direct inflow of
nutrients and sediments to wetlands, it is too narrow to allow wildlife to take full advantage of wetland
areas.  For maximum benefit areas of remnant vegetation and wetlands should be fenced together (see
Dowling 1997, p. 43 for example).  The key factor of fencing is that it allows particular wetland
management strategies to be employed specifically in wetland areas without affecting other agricultural
areas.  Hence, fencing of wetlands allows wetland conservation measures to be employed on relatively
small areas out of complete farms.

The management component involves adoption of conservation oriented wetland management
strategies.  These strategies are designed to increase natural wetland outputs such as bird habitat, bird
breeding and the range of wetland habitats. Potential management strategies include:

• restriction of grazing to declared droughts;

• hydrological management (to flush wetlands or facilitate wetting and drying);

• vegetation management including regeneration and vegetation mix; and,

• pest and weed control measures.
Management plans with wetland conservation goals are assumed to guide management actions.

The dryland salinity and flood management scheme in its present form is able to provide sufficient
water to supply existing wetland areas.  That is, sufficient water to rehabilitate wetlands currently
regarded as degraded.

Wetland retention - wetland area and quality

Fencing and managing existing wetlands allows a return to a relatively healthy eco-system over a short
period of time (often less than five years).  While natural wetland outputs are expected to increase over
time, changes in outputs after the initial period are expected to be relatively small.  Existing wetland
areas generally already possess mature vegetation such as trees and shrubs while aquatic and fringing
vegetation such as sedges are relatively quick to re-establish. The predicted ‘wetland retention’ wetland
area is reported in Table A1.12.

                                                
9 Conservation status is for the South East of South Australia unless otherwise specified.  Status in
increasing rarity is: Common; Uncommon; Rare; Vulnerable; Endangered; and, Extinct.
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TABLE A1.12: ‘WETLAND RETENTION’ AREA OF WETLANDS IN 2029
Wetland Type Area in good

condition
Area degraded

Woodland 1517 169
Shrubland 42,443 4716
Sedgeland 5594 622
Herbland 97 11
Open shallow water 7200 800
Total 56,850 6317
Source: Estimated from wetland areas reported in Table A1.8.

Wetland retention - agricultural pasture type and productivity;

The area of agricultural land available does not change from the ‘no change in wetland management’
strategy.  However, wetlands previously available for grazing are no longer available due to
rehabilitation.  Hence the total stocking capacity is reduced by 16,392 dse to 3,316,598 dse.

The impact of wetland areas on farm productivity is not included in these estimates as no quantitative
data is available.  Potential benefits to farm productivity include reduced pest control, healthier
pastures and stock leading to increased growth rates and flood mitigation in addition to non-use
benefits such as improved amenity (USEDSFMPEIS 1993).  Whitten and Bennett (1998b) indicate 65
percent of USE farmers recognise the pest control benefits associated with wetlands while 27 percent
expect increased pasture health and 22 percent increased growth rates of stock as a result of managing
their wetlands for conservation.

Wetland retention - area available for hunting

The area available for hunting increases substantially as the restored wetlands are primarily on private
land.  The area available for hunting is reported in Table A1.13.

TABLE A1.13: ‘WETLAND RETENTION’ AREA AVAILABLE FOR HUNTING:
2029

 Type of hunting Area available (ha) Area hunted (ha)
Waterbirds only 32,311 19,387
Waterbirds and exotic species 29,235 8771
Exotic species only in wetlands 29,235 2924
Exotic species in remnant or revegetation 17,412 5224
Total 49,723 36,304
Source: Estimated from USEDSFMPEIS (1993) and South East Floristic Mapping.

Wetland retention - area fenced

Some 12,633 ha of degraded wetlands are rehabilitated under this strategy.  Of this area it is estimated
that approximately 70 percent require fencing.  Hence 442 km of fencing is required across the whole
study area.

Wetland retention - eco-tourism outcomes

The area of wetlands in good condition increases substantially under this strategy stimulating an
increase in eco-tourism.  The main increases are likely to be in farm stay, specialised tours and charged
day visits.  In Table A1.14 some estimated visitor numbers are provided.
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TABLE A1.14: ‘WETLAND RETENTION’ USE TOURIST NUMBERS BY
CATEGORY: 2029

Tourist class Number
Farm stay (visitor nights) 3,750

   Specialised tours (number)# 1,000
   Mini-resort (visitor nights) 2,000
   Charged day visits (number)# 5,000
   Camping (visitor nights) 500
   Self-catering (visitor nights) 1,000
   Other day visits (number)# 5,000
#   Since these visitors may also remain overnight in one of the ‘visitor nights’ categories they may be

double counted.
Source: USEDSFMPEIS background papers (1993) and estimates.

Wetland retention - ecological outcomes

The ecological outcomes of the ‘wetland retention’ strategy would be relatively similar to current
ecological conditions.  The area of wetlands in good condition is increased.  However, 10 percent of
the current wetland area continue to degrade, mainly due to salinity and hence possess a very low
ecological value.  In addition, the continued decline of remnant vegetation reduces the opportunity for
conservation of wetland and non-wetland vegetation together and hence reduces the number of species
able to benefit from improved wetland conditions.  Furthermore, the lack of linkages between wetlands
and between wetlands and remnant vegetation is likely to reduce the resilience of the ecosystems.
Overall a decline from current ecological conditions is expected, but an improvement from the ‘no
change in wetland management’ strategy.  Under this strategy the conservation status of eight fauna
species is expected to improve relative to the ‘no change in wetland management’ strategy.  Of these
fauna species two rare, three vulnerable and one endangered (all SE of SA classification) that would
otherwise become extinct are maintained and two ‘rare’ species improve to ‘uncommon’.  The strategy
is also expected to benefit ten flora species of significance (three at the SA level).

A1.4 Pro-wetlands strategy

The major difference between the ‘pro-wetlands’ strategy and the ‘wetland retention’ strategy is the
additional wetland area restored or rehabilitated.  Hence natural wetland outputs such as bird habitat,
bird breeding and a range of wetland habitats, particularly less common habitats, are increased.  In
addition, the hydrological linkages between wetlands are increased.  To expand the total wetland area
as described by this strategy requires either additional water directed through the drainage and flood
management scheme from further south or more imaginative management of current water including
use of groundwater.  Diversion of additional water is likely to result in a reduction in the environmental
quality of Lake George, a healthy estuarine system created by the diversion of historic flows via Drain
M.  Alternatively more imaginative use of current water and groundwater drainage would require
additional capital works not currently part of the USEDSFMP.

Targeted wetland areas for restoration under this option would be less common wetland types.
Creation of corridors along which native fauna can move is an additional priority for wetland
restoration.

Pro-wetlands - wetland area and quality

Re-creation of healthy mature wetland ecosystems from agricultural pastures requires a substantially
longer period of time than rehabilitation of degraded wetland areas.  Hence recreated wetlands possess
a range of differing wetland values prior to maturing some time in the future.  Woodland wetlands may
take upwards of 100 years to become fully functional in their mature state (for example red gum
wetlands). The predicted wetland area and condition in 2029 under this strategy are reported in Table
A1.15.
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TABLE A1.15: ‘PRO-WETLANDS’ WETLAND AREA AND CONDITION IN
2029

Wetland Type Wetlands in good
condition

Part-restored
wetlands

Degraded
wetland area

Total wetland
area

Woodland 1517 337 169 2022
Shrubland 51,875 0 4716 56,591
Sedgeland 6837 0 622 7458
Herbland 119 0 11 130
Open shallow water 8800 0 800 9600
Total 69,147 337 6317 75,800
Source: Estimated from wetland areas reported in Table A1.1.

Pro-wetlands - agricultural pasture type and productivity

The area of land available for pasture production is reduced via restoration to wetlands.  The area of
pasture is reported in Table A1.16, while pasture productivity is reported in Table A1.17.

TABLE A1.16: ‘PRO-WETLANDS’ AGRICULTURAL PASTURE AREA IN 2029
Pasture type Area (ha)
Category 5 - salt tolerant grasses 74,571

   Salt tolerant grasses 59,252
   Two stage salt mix 59,252
   Two stage salt mix - category 2 17,182
   Non-saline pasture mix 54,941
   Lucerne 139,583
   Tagasaste 11,143
   Unimproved 96,335
   Category 5 – unimproved 18,643

Total 530,902
Source: USEDSFMPEIS (1993) modified for construction progress.

TABLE A1.17: ‘PRO-WETLANDS’ PRODUCTIVITY IN 2029
Land Category dse
Pastures 3,159,707
Wetlands 8196
Remnant vegetation 85,458
Total 3,253,361
 Source: USEDSFMPEIS (1993) and estimates

Pro-wetlands - area available for hunting

As the additional recreated wetlands are entirely on privately owned land, the area of land available for
hunting increases proportionately.  The area available for hunting is reported in Table A1.18.

TABLE A1.18: ‘PRO-WETLANDS’ AREA AVAILABLE FOR HUNTING IN 2029
 Type of hunting Area Available (ha) Area hunted (ha)
Waterbirds only 44,945 26,967
Waterbirds and exotic species 41,869 12,561
Exotic species only in wetlands 41,869 4187
Exotic species in remnant or revegetation 17,412 5224
Total 62,357 48,938
Source: Estimated from USEDSFMPEIS (1993) and South East Floristic Mapping.
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Pro-wetlands - area fenced

While some of the additional recreated wetland areas may not require fencing (as the wetland area is
already separated from other agricultural areas) it is likely a greater proportion of the restored wetlands
would require some fencing (80 percent).  In total 22,067 hectares of wetlands are rehabilitated or
recreated requiring 948 kilometres of fencing.

Pro-wetlands - eco-tourism outcomes

Targeting wetland types and areas for recreation would be likely to concentrate growth in particular
tourist classes.  The main increases are likely to be in specialised tours, camping and mini-resorts.  In
Table A1.19 some estimated visitor numbers are provided.

TABLE A1.19: ‘PRO-WETLANDS’ TOURIST NUMBERS BY CATEGORY: 2029
Tourist class Number

Farm stay (visitor nights) 7,500
   Specialised tours (number)# 2,000
   Mini-resort (visitor nights) 5,000
   Charged day visits (number)# 10,000
   Camping (visitor nights) 1,000
   Self-catering (visitor nights) 2,000
   Other day visits (number)# 5,000
#   Since these visitors may also remain overnight in one of the ‘visitor nights’ categories they may be

double counted.
Source: USEDSFMPEIS background papers (1993) and estimates.

Pro-wetlands - ecological outcomes

The ecological outcomes of the ‘pro-wetlands’ strategy would be relatively similar to current
ecological conditions.  Although not all wetlands are mature at the completion of the time period,
immature wetlands will still produce a range of wetland outputs, albeit a range that differs from the mix
at maturity.  However the continued decline of remnant vegetation reduces the opportunity for
conservation of wetland and non-wetland vegetation together and hence reduces the number of species
able to benefit from improved wetland conditions.  Overall eleven fauna species benefit compared to
the ‘no change in wetland management’ strategy.  Of these, five that become locally extinct improve to
‘vulnerable’ (two), ‘rare’ (one) and ‘uncommon’ (two), three ‘vulnerable’ species improve to ‘rare’
(one improves at both the SE and SA levels), one species from ‘rare’ to ‘uncommon’ and one from
‘uncommon’ to ‘common’.  Ten flora species also benefit from this strategy.

A1.5 Wetlands and remnants strategy

The wetlands and remnants strategy is the equivalent of applying the pro-wetlands strategy to remnant
vegetation.  That is, all remnant vegetation areas are rehabilitated plus an additional 20 percent of
targeted areas.  Targeted areas for the 20 percent increase (revegetation) would link areas of dune and
wetland vegetation or larger areas of protected vegetation together.  The additional area that is
revegetated creates strategic link lands providing for the maintenance of flora and fauna dependent on
both dryland and a combination of wetland and dryland habitats.

Wetlands and remnants - wetland area and quality

Increased healthy remnant vegetation areas will increase the area of healthy wetland by 5 percent via
increased buffer strips and reduced saline discharge.  The predicted wetland area and condition in 2029
under this strategy are reported in Table A1.20.
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TABLE A1.20: ‘WETLANDS AND REMNANTS’ AREA AND CONDITION OF
WETLANDS IN 2029

Wetland Type Wetlands in good
condition

Part-restored
wetlands

Degraded
wetland area

Total wetland
area

Woodland 1601 337 84 2022
Shrubland 54,233 0 2358 56,591
Sedgeland 7147 0 311 7458
Herbland 124 0 5 130
Open shallow water 9200 0 400 9600
Total 72,305 337 3158 75,800
Source: Estimated from wetland areas reported in Table A1.1.

Wetlands and remnants - remnant vegetation area and status

Rehabilitated remnant vegetation is expected to recover relatively rapidly once grazing pressure is
removed and particularly where pest management strategies are also employed.  Native revegetation is
expected to take substantially longer to reach a relatively mature form.  In Table A1.21 the expected
areas of remnant and revegetation for the wetlands and remnants strategy are shown.

TABLE A1.21: ‘WETLANDS AND REMNANTS’ AREA AND CONDITION OF
REMNANT VEGETATION IN 2029

Remnant vegetation type Area in good
condition

Immature
revegetation

Total remnant
vegetation

Woodland 54,811 10,962     65,773
Mallee 24,903 4395     29,298
Shrubland 7055 0      7055
Sedgelands and Grasslands 424 0         424
Total 87,193     15,357   102,550
Source: Estimated from remnant vegetation areas reported in Table A2.

Wetlands and remnants - agricultural pasture type and productivity

The area of land available for pasture production is reduced compared to the ‘no change in wetland
management’ strategy via reconversion to wetland areas and revegetation.  Healthy wetlands and
remnant vegetation are not significantly grazed.  Pasture area and productivity are reported in Tables
A1.22 and A1.23 respectively.

TABLE A1.22: ‘WETLANDS AND REMNANTS’ AGRICULTURAL PASTURE
AREA: 2029

Pasture type Area (ha)
Category 5 - salt tolerant grasses 74,534

   Salt tolerant grasses 58,878
   Two stage salt mix 58,878
   Two stage salt mix - category 2 17,045
   Non-saline pasture mix 54,496
   Lucerne 128,816
   Tagasaste 11,143
   Unimproved 91,388
   Category 5 - unimproved 18,634

Total 513,810
Source: USEDSFMPEIS (1993) modified for construction progress.
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TABLE A1.23: WETLANDS AND REMNANTS PRODUCTIVITY IN 2029
Land Category Dse
Pastures 3,071,448
Wetlands 4098
Total 3,075,546
 Source: USEDSFMPEIS (1993) and estimates

Wetlands and remnants - area available for hunting

As the rehabilitated remnant vegetation is entirely on privately owned land, the area of land available
for hunting increases significantly.  However, it should be noted that the impact of exotic target species
on native vegetation, even at very low stocking rates, is relatively unknown but could be expected to be
detrimental.  Hence, use of rehabilitated remnant vegetation for hunting will reduce natural outputs but
by an unknown degree.  The area available for hunting is reported in Table A1.24.

TABLE A1.24: WETLANDS AND REMNANTS AREA AVAILABLE FOR
HUNTING IN 2029

 Type of hunting Area Available (ha) Area hunted (ha)
Waterbirds only 48,103 28,862
Waterbirds and exotic species 45,027 13,508
Exotic species only in wetlands 45,027 4503
Exotic species in remnant or revegetation 68,687 20,606
Total 116,790 67,479
Source: Estimated from USEDSFMPEIS (1993) and South East Floristic Mapping.

Wetlands and remnants - area fenced

Revegetated areas, and particularly fauna movement corridors, are likely to require additional fencing.
As a result the average proportion of restored and revegetated areas requiring fencing is estimated at 60
percent of revegetated areas.  Wetland fencing requirements are specified previously.  In total 28,425
hectares of wetlands are rehabilitated or recreated requiring 1058 kilometres of fencing and 51,275
hectares of remnant or revegetated areas created requiring 1,231 kilometres of fencing.

Wetlands and remnants - eco-tourism outcomes

The addition of a large area of remnant and native vegetation to the restored and recreated wetland area
significantly increases the range and quantity of land available for eco-tourism activities.  However,
demand is expected to be dominated by activities either dependent on wetlands or with wetlands
forming the primary component.  Hence growth in tourism numbers is expected to be less than
proportionate with the increased land area.  In Table A1.25 some estimated visitor numbers are
provided.

TABLE A1.25: ‘WETLANDS AND REMNANTS’ TOURIST NUMBERS BY
CATEGORY: 2029

Tourist class Number
Farm stay (visitor nights) 7,500

   Specialised tours (number)# 3,000
   Mini-resort (visitor nights) 6,000
   Charged day visits (number)# 12,000
   Camping (visitor nights) 2,000
   Self-catering (visitor nights) 4,000
   Other day visits (number)# 7,000
#   Since these visitors may also remain overnight in one of the ‘visitor nights’ categories they may be

double counted.
Source: USEDSFMPEIS background papers (1993) and estimates.



31

Wetlands and remnants - ecological outcomes

The ecological outcomes of the ‘wetlands and remnant vegetation’ strategy would be a significant
improvement on current ecological conditions.  The additional conservation of remnant vegetation
increases the number of species able to benefit from improved wetland conditions.  In particular,
mammal species and both wetland and non-wetland bird species are expected to benefit.  Protection of
both wetland and terrestrial fauna and flora species is also likely to increase the resilience of the
ecosystems.  Overall, the conservation status of 17 fauna species is expected to improve relative to the
‘no change in wetland management’ strategy.  Table A1.26 summarises the changes in conservation
status.  One species improves from ‘rare’ to ‘vulnerable’ at the SA level.  Thirty flora species are also
expected to benefit from this strategy of which one is significant at the Australian level and fifteen at
the SA level.

TABLE A1.26: ‘WETLANDS AND REMNANTS’ ECOLOGICAL OUTCOMES -
FAUNA

Conservation status
At SE of SA level

No change in wetland
management

Wetlands and remnants

Common - 4
Uncommon 2 6
Rare 4 6
Vulnerable 5 1
Endangered 1 -
Extinct 5 -
Source: Discussions with USE fauna experts.

A1.6 Cumulative farm forestry strategy

Targeted agro-forestry reduces the area subject to dryland salinity outside of the USEDSFMP and
hence improves wetland quality.  Lucerne or tagasaste provides half of the additional area and the rest
is met by agro-forestry.

Cumulative farm forestry - wetland area and quality

Wetland area increases by an additional five percent as a result of the increase in deep-rooted species in
targeted areas.  The wetland area under the ‘cumulative farm forestry’ strategy is indicated in Table
A1.27.

TABLE A1.27: ‘CUMULATIVE FARM FORESTRY’ AREA AND CONDITION
OF WETLANDS IN 2029

Wetland Type Wetlands in good
condition

Part-restored
wetlands

Total wetland
area

Woodland 1685 337 2022
Shrubland 56,591 0 56,591
Sedgeland 7458 0 7458
Herbland 130 0 130
Open shallow water 9600 0 9600
Total 75,463 337 75,800
Source: Estimated from wetland areas reported in Table A1.1.

Cumulative farm forestry - farm forestry

Under the targeted agro-forestry strategy 15,000 hectares of targeted agricultural land is converted to
farm forestry.  The type of forest planted essentially depends on soil type, rainfall and demand for
forest product.  If indigenous species are used the ecological benefits will be marginally greater than
otherwise.  Ecological benefits are limited by the monoculture nature of agro-forestry practices.  Agro-
forestry could be replaced by other deep-rooted species (including pasture species).  However with the
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very high adoption rates required (approximately 96 percent of available category 1 land in the targeted
areas) it is more likely that agro-forestry would be adopted if competitive.

Cumulative farm forestry - agricultural pasture type and productivity

The area of land available for pasture production is reduced via conversion to agro-forestry.  The
additional area of deep-rooted perennial pasture (15,000 hectares referred to as ‘perennial pasture’ in
Sections 3.1 and 3.2) is part of the unimproved portion of the total pasture area (‘mixed pastures’).
Prior to improvement via adoption of deep-rooted perennial species this area is referred to as ‘annual
pasture’.  In Table A1.28 the area of pasture is indicated.  No grazing of either wetlands or remnants
occurs under this strategy.  Hence the entire dse is from pasture and included in Table A1.28.

TABLE A1.28: AGRO-FORESTRY PASTURE AREAS IN 2029
Pasture type Area (ha)
Category 5 - salt tolerant grasses 66,580

   Salt tolerant grasses 58,655
   Two stage salt mix 58,655
   Two stage salt mix - category 2 16,856
   Non-saline pasture mix 61,883
   Lucerne 133,007
   Tagasaste 11,143
   Unimproved 75,384
   Category 5 - unimproved 16,645

Total 498,810
Total productivity (dse) 3,074,759

Source: USEDSFMPEIS (1993) modified for construction progress etc.

Cumulative farm forestry - area available for hunting

The land area available for hunting is increased marginally due to the rehabilitation of additional
wetland areas.  Hunting cannot be undertaken in agro-forestry operations as the metal from bullets
lodged in trees damages machinery and is a safety hazard to industry workers.  The area available for
hunting under this strategy, assuming agro-forestry is employed cumulatively, is shown in Table
A1.29.

TABLE A1.29: TARGETED AGRO-FORESTRY AREA IF LAND AREA
AVAILABLE FOR HUNTING IN 2029

 Type of hunting Area Available (ha) Area hunted (ha)
Waterbirds only 51,261 30,757
Waterbirds and exotic species 48,185 14,456
Exotic species only in wetlands 48,185 4819
Exotic species in remnant or revegetation 68,687 20,606
Total 119,948 70,637
Source: Estimated from USEDSFMPEIS (1993) and South East Floristic Mapping.

Cumulative farm forestry - area fenced

The area of land requiring fencing increases slightly from wetlands and remnants to 82,858 ha
requiring 2399 kilometres.  Additional fencing required to facilitate agro-forestry is not included.
Additional fencing for agro-forestry will be included with costs of agro-forestry when estimating this
strategy.

Cumulative farm forestry - ecological outcomes

The additional wetland area and type are insufficient to alter the ecological outcomes from the
‘wetlands and remnants’ strategy.
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A1.7 Targeted farm forestry alone strategy

Under the ‘farm forestry alone’ strategy several attributes are defined as per discussions for previous
strategies.  In particular:

• the area and quality of remnant vegetation is identical to the common starting point defined in
Section A1.1;

• the are of farm forestry is as specified for ‘cumulative farm forestry – farm forestry’ in Section
A1.6;

• the eco-tourism outcome is as specified for the ‘no change in wetland management - eco-tourism’
in Section A1.2; and,

• the ecological outcome is as specified for the ‘no change in wetland management – ecological
outcome’ in Section A1.2.

Hence only attributes that differ from these are defined in this section.

Farm forestry alone - wetland area and quality

The ‘targeted farm forestry alone’ strategy alters the water balance in wetlands outside of the
USEDSFMP catchments.  Hence, five percent of wetland area is restored from degraded to healthy
ecosystems.  No additional rehabilitation of wetlands is undertaken within the USEDSFMP area.  The
wetland area under the ‘farm forestry alone’ strategy is indicated in Table A1.30.

TABLE A1.30: ‘CUMULATIVE FARM FORESTRY’ AREA AND CONDITION
OF WETLANDS IN 2029

Wetland Type Wetlands in good
condition

Degraded
wetlands

Total wetland
area

Woodland 1264 421 1,685
Shrubland 35,369 11,790 47,159
Sedgeland 4661 1554 6,215
Herbland 81 27 108
Open shallow water 6000 2000 8000
Total 47,375 15,792 63,167
Source: Estimated from wetland areas reported in Table A1.1.

Farm forestry alone - agricultural pasture type and productivity

TABLE A1.31: AGRO-FORESTRY PASTURE AREAS IN 2029
Pasture type Area (ha)
Category 5 - salt tolerant grasses 71,557

   Salt tolerant grasses 61,587
   Two stage salt mix 61,587
   Two stage salt mix - category 2 16,992
   Non-saline pasture mix 62,381
   Lucerne 145,006
   Tagasaste 11,143
   Unimproved 80,393
   Category 5 - unimproved 17,889

Total 528,535
Source: USEDSFMPEIS (1993) modified for construction progress etc.

The area of land available for pasture production is reduced via conversion to agro-forestry.  The
additional area of deep-rooted perennial pasture (15,000 hectares referred to as ‘perennial pasture’ in
Sections 3.1 and 3.2) is part of the unimproved portion of the total pasture area (‘mixed pastures’).
Prior to improvement via adoption of deep-rooted perennial species this area is referred to as ‘annual
pasture’.  No pastures are converted to wetlands or remnant vegetation and degraded remnants and
wetlands remain available for grazing under this strategy.  The area of agricultural pasture is indicated
in Table A1.31 while the productivity is reported in Table A1.32.
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TABLE A1.32: WETLANDS AND REMNANTS PRODUCTIVITY IN 2029
Land Category Dse
Pastures 3,229,388
Wetlands 20,490
Remnants 85,458
Total 3,335,336
 Source: USEDSFMPEIS (1993) and estimates.

Farm forestry alone - area available for hunting

Table A1.33 reports the hunting areas under this strategy.  The comments relating to hunting in Section
A1.6 apply.  Unrestored wetlands and remnant areas become too degraded to supply hunting amenity in
2029.

TABLE A1.33: TARGETED AGRO-FORESTRY AREA IF LAND AREA
AVAILABLE FOR HUNTING IN 2029

 Type of hunting Area Available (ha) Area hunted (ha)
Waterbirds only 22,836 13,702
Waterbirds and exotic species 19,760 5928
Exotic species only in wetlands 19,760 1976
Exotic species in remnant or revegetation 17,412 5224
Total 40,248 26,829
Source: Estimated from USEDSFMPEIS (1993) and Croft and Carpenter 1996.

Farm forestry alone - area fenced

The area of land requiring fencing is 3158 ha requiring 111 km of fencing.  Additional fencing required
to facilitate agro-forestry is not included.  Additional fencing for agro-forestry will be included with
costs of agro-forestry when estimating this strategy.
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Appendix 2 Additional comparative information

Wetland area and quality

The area and quality of wetlands under alternative strategies are shown in Figure A2.1.  Adoption of
the ‘cumulative farm forestry’ strategy results in the largest area of healthy wetlands, followed by
‘wetlands and remnants’ and ‘pro-wetlands’ strategies. Completion of the drainage component of the
dryland salinity and flood management scheme ensures an increase in healthy wetland areas.

FIGURE A2.1: WETLAND AREA UNDER ALTERNATIVE STRATEGIES
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Remnant vegetation

The area and quality of native vegetation varies in a similar manner to that of wetlands.  Area and
quality of native vegetation is shown in Figure A2.2.

FIGURE A2.2: REMNANT VEGETATION AREA AND QUALITY UNDER
ALTERNATIVE STRATEGIES
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Farm forestry

Only the ‘targeted agro-forestry’ strategy significantly alters the area of farm forestry and wetland
areas.  Non-targeted increases in farm forestry do not result in any changes to wetland area or quality.
Hence farm forestry area may change within any strategy without altering strategies to wetlands or
remnant vegetation.  Where indigenous species are used, or indigenous species agro-forestry improves
links, the outcomes to wetlands or remnant vegetation may improve marginally.

Agricultural productivity

Completion of the drainage component of the USEDSFMP will facilitate a significant increase in the
adoption of improved pastures in the USE (USEDSFMPEIS 1993). Hence total agricultural
productivity increases for all strategies relative to the common starting point.10  Figure A2.3 shows the
relative pasture mix under alternative strategies.  A productivity comparison is shown in Table 8
(Section 3.3).

FIGURE A2.3: AGRICULTURAL PASTURE AREAS UNDER ALTERNATIVE
STRATEGIES
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Hunting

Completion of the dryland salinity and flood management scheme without improved wetland
management reduces available hunting areas.  Without fencing and improved wetland management
existing wetland areas on private land remain subject to grazing and continue to degrade.  Improved
management and reduced grazing pressure improves wetland conditions and provides potential hunting
amenities.  Remnant vegetation areas are subject to similar pressure.  However, in addition to direct
management actions, a trade-off exists between healthy vegetation and stocking such vegetation (albeit

                                                
10 Both wetlands and remnant vegetation may provide key seasonal fodder, drought fodder or shelter
during lambing, calving or off-shears.  These factors are not taken into account by strict productivity
measures and may be important in reducing key risks faced by farmers.  Inclusion of these factors in
economic modelling is important for accurate information to be generated.
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at low rates) with introduced species to provide hunting amenity.  A comparison of available hunting
area is shown in Table 8 (Section 3.3).

Fencing

Fencing is a key tool used to partition differing physical areas to facilitate adoption of altered
management practices.  The comparative fencing distances required under alternative strategies are
reported in Figure A2.4.  Note that the additional fencing required under agro-forestry only relates to
rehabilitated wetlands.  Fencing of forestry is not included in this section but will be included with
agro-forestry cost estimates.

FIGURE A2.4: FENCING DISTANCE UNDER ALTERNATIVE STRATEGIES
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Eco-tourism

Eco-tourism is a prediction of potential demand under each alternative strategy, unlike the physical
indicators discussed above.  The percentage increases in tourist numbers appear large, however eco-
tourism is commencing from a very low base.  Hence a factor of ten increase in visitor numbers
(especially overnight visitors) is not a large increase in absolute terms.  Comparative visitor numbers
are shown in Figure A2.5.
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FIGURE A2.5: ECO-TOURISM UNDER ALTERNATIVE STRATEGIES
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Note: Farm stay, mini-resort, camping and self-catering are measured in visitor nights while the
remainder are in terms of visitors.  Hence summing both categories together will lead to double
counting as some day visitors will remain overnight in other locations within the region.

Ecological outcomes

The change in ecological status of fauna species is summarised in Table A2.1.  It only includes fauna
species whose ecological status is projected to change under one or more of the potential strategies.
Under the ‘pro-wetlands’ strategy the status of one fauna species is likely to move from rare to
uncommon at the SA level, all other changes are at the SE of SA level.  Ten flora species are likely to
benefit from improved wetland management (five at the SA level) and a total of 30 flora species from
the ‘wetlands and remnants’ and ‘cumulative farm forestry’ strategies (one at the Australian level and
fourteen at the SA level).  The impact of alternative strategies on the ecological status of invertebrates
and lower order species is unknown.

TABLE A37: CHANGE IN CONSERVATION STATUS OF FAUNA SPECIES UNDER
ALTERNATIVE STRATEGIES

Strategy Common Un-
common

Rare Vulnerable En-
dangered

Extinct

1998 Common starting
point

- 2 7 8 - -

2029 No change to
wetland management

- 2 4 5 1 5

Wetland retention 1 3 6 7 - -
Pro-wetlands 1 6 5 5 - -
Wetlands and
remnants

4 6 6 1 - -

Cumulative targeted
farm forestry

4 6 6 1 - -

Targeted farm
forestry alone

- 2 4 5 1 5

Note: The conservation status of all species is at the SE of SA level.  For example, extinct means
regionally extinct and other populations remain in SA and Australia.
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