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Recommended monitoring framework


The Ramsar Convention and the 

Commonwealth Government’s Environment 

Protection and Biodiversity Conservation 

Act 1999 encourage the establishment of a 

comprehensive monitoring program. 

This section details the objectives, 

considerations and the recommended or 

existing programs for monitoring the 

change of ecological character. 



Q 9.1 Introduction 

Section 1 of this report noted that for Wetlands of 

International Importance (Ramsar sites), the fundamental 

management obligation is to retain the ecological 

character. Signatory governments are expected to have 

documented ecological character and have in place 

procedures to detect if any threatening processes are 

likely to, or are, altering the ecological character. The 

Commonwealth Government’s Environment Protection 

and Biodiversity Conservation Act 1999 provides legal 

force to this primary Ramsar Convention obligation. 

In the preceding sections of this report, the ecological 

character of the Coorong and Lakes Ramsar site has 

been described and established benchmarks with 

limits of acceptable changes ascribed to each, where 

possible. This should provide the site managers with 

the basis for developing a comprehensive range of 

management targets to pursue through the revision 

of the management plan for the site. In this Section, a 

monitoring program framework is recommended which is 

designed to give the site managers the best possible, and 

earliest indications, that the ecological character of the 

site has, or may be, changing. 

The development of this monitoring framework has taken 

into consideration the targets set in the Asset Plan for this 

site under the Living Murray Initiative (DWLBC, 2005). At 

the time of preparing this report, a monitoring program 

for the Asset Plan was under development and it is hoped 

that these two processes can be aligned in the future to 

avoid duplication of effort. 

Q 9.2 Objectives 

As indicated above, the objectives of the monitoring 

program are prescribed by the requirements of 

the Ramsar Convention and the Commonwealth 

Environment Protection and Biodiversity Conservation 

Act 1999—to maintain the ecological character of the 

site. Therefore, the monitoring program needs to be 

able to detect change in ecological character in order 

that corrective actions can be taken at the earliest 

opportunity. 

The Australian Guidelines for Water Quality Monitoring 

and Reporting (ANZECC & ARMCANZ, 2000) set out a 

structure for the development of aquatic monitoring 

SURJUDPV��7KLV�V\VWHPDWLF��VFLHQWLÀFDOO\�VRXQG�DSSURDFK� 

encompasses all aspects of monitoring program design 

IURP�WKH�GHÀQLQJ�RI�WKH�VFRSH�DQG�VHWWLQJ�RI�REMHFWLYHV� 

to reporting and dissemination of information. In addition, 

it contains a feedback loop and recognises that the 

design of a monitoring program is an iterative process 

DQG�UHFRPPHQGV�WKH�UHÀQHPHQW�RI�HDUOLHU�FRPSRQHQWV 

RQ�WKH�EDVLV�RI�ÀQGLQJV�DW�D�ODWHU�VWDJH��L�H��WKH�DGDSWLYH 

Murray Mouth and Estuary 

management cycle of plan, do, check, review). 

While the detailed stages of the ANZECC & ARMCANZ 

PRQLWRULQJ�IUDPHZRUN��VXFK�DV�ÀHOG�VDPSOLQJ�DQG� 

laboratory analyses are beyond the scope of this project, 

the principles for the setting of objectives and study 

design have been adopted for the development of the 

monitoring program of the ecological character of the 

Coorong and Lakes Ramsar site. 

Describing the ecological character of the Coorong 

and Lakes Ramsar site (see Sections 3–7 of this report 

LQ�SDUWLFXODU��NH\�V\VWHP�GULYHUV��OHYHUV�DQG�VLJQLÀFDQW� 

ELRORJLFDO�FRPSRQHQWV�DQG�SURFHVVHV�ZHUH�LGHQWLÀHG� 

and described. These form the basis of the objectives 

of the monitoring program. For each of these, an 

attempt has been made to document a benchmark 

condition or status with an associated limit of acceptable 

change LAC. Limits of acceptable change indicate the 

tolerance or variation that is considered acceptable 

without resulting in a change of ecological character 

(see Section 2.6). The ecological character benchmarks 

provided in Sections 4, 5 and 6, and summarised in 

Section 8 are based on a combination of data collected 

leading to up to and since Ramsar listing took place in 

November 1985. As noted in Sections 4, 5 and 6 there are 

PDQ\�DUHDV�LQ�ZKLFK�VLJQLÀFDQW�NQRZOHGJH�JDSV�H[LVW� 

DQG�WKHVH�KDYH�EHHQ�LGHQWLÀHG�DV�NH\�DUHDV�IRU�IXUWKHU� 

investigations. 

The objectives of the monitoring program set out in below 

are as follows: 

1.	 To gather information in order to provide, or improve, 

the benchmark descriptions and limits of acceptable 

change for the drivers, levers, components and 

processes of the Coorong and Lakes Ramsar site. 

2.	 To detect change, or likely change, in the ecological 

character of the site as set out in Section 3–8 of this 

report; this is to be done by undertaking monitoring 

at three levels. 

–ecosystem drivers and levers


–extent and condition of wetland types


²5DPVDU�6LJQLÀFDQW�%LRORJLFDO�&RPSRQHQWV��56%&�� 
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Q 9.3 Fundamentals of monitoring 

Study type and scope 

$1=(&&�	�$50&$1=��������LGHQWLÀHV�WKUHH�GLVWLQFW� 

study types: 

•	 descriptive studies which gather data to 

document the state of a system 

•	 studies that measure change 

•	 studies that improve system understanding. 

As an aside, another important consideration here is 

monitoring of management systems and processes. 

These can be a vital part of the monitoring regime 

because it is often the management system that is failing 

DQG�ZLOO�XOWLPDWHO\�EH�UHÁHFWHG�E\�HFRORJLFDO�GDPDJH� 

If the management system is robust among those with 

a hands-on responsibility, then risks to the managed 

environment can be reduced, or at least dealt 

with sooner. 

In order to meet the objectives stated above 

(in Section 9.2), it is recommended that the monitoring 

undertaken at the Coorong and Lakes Ramsar site has 

the followed components: 

1.	 Descriptive investigations—for the key determinants of 

the ecological character of the system (see Section 6), 

wetland types (Section 4) and RSBC (Section 5) for 

ZKLFK�WKHUH�LV�FXUUHQWO\�LQVXIÀFLHQW�GDWD�WR�HVWDEOLVK 

benchmarks and set limits of acceptable change. 

Included here also are those situations where interim 

benchmarks and limits of change have been 

indicated and further investigations are needed to 

make these more robust. 

2.	 Detection of change—for the key determinants of 

the ecological character of the system (see Section 

6), wetland types (Section 4) and RSBC (Section 5) for 

which benchmarks and limits of acceptable change 

have already been established. 

3.	 Investigations to improve system understanding— 

for the key determinants of the ecological character 

of the system (see Section 6), wetland types 

(Section 4) and RSBC (Section 5) for which there are 

LGHQWLÀHG�NQRZOHGJH�JDSV�WKDW�JR�EH\RQG�VLPSOH� 

inventory assessments, but require cause and effect 

determinations in order to set limits of acceptable 

change. 

4.	 Management system performance assessment—the 

establishment of an Environmental Management 

System compliant with ISO14001 would be the 

desirable endpoint, but initially this would involve 

review of management roles and responsibility, risk 

assessment, action planning and management 

review etc. 

Note: In the monitoring program recommended in 

Section 9.4 below, the assessment of management 

system performance has not been considered, although 

DEH and other government agencies in South Australia 

and at the Commonwealth level are urged to give it 

priority consideration. 

Sampling sites 

(QYLURQPHQWDO�KHWHURJHQHLW\�LV�RQH�RI�WKH�PRVW�VLJQLÀFDQW� 

determinants in the design of sampling programs 

(ANZECC, 2000). In order to properly capture the spatial 

variability within the system, the study design will require 

the selection of multiple sites, potentially within each of 

the system components. This is particularly important if the 

benchmarks of ecological character are to be used to 

measure change in the system over time. The design of 

monitoring programs needs to balance cost effectiveness 

ZLWK�VFLHQWLÀF�ULJRXU� 

The selection of sampling sites for this program should 

be aligned with other programs in particular that being 

proposed under the Asset Plan. 

Measurement parameters 

In choosing parameters and monitoring methods, 

preference should be given to established techniques 

that have been endorsed by Commonwealth, State and 

regional natural resource management (NRM) agencies, 

where appropriate. This will ensure that the program 

will be compliant with the requirements of regulatory 

authorities and compatible with other data collected in 

the region and across the State. 

In that regard, under the national NRM program a set of 

Resource Condition Indicators (RCI) are being developed 

to guide the establishment of monitoring approaches 

for each ‘matter for target’. These indicators currently 

fall into one of two self-explanatory groups, either 

‘agreed indicators’ or ‘indicators for advice’. From a 

wetland perspective those condition indicators of note 

fall under the categories of Inland Aquatic Ecosystems 

Integrity (Rivers and other Wetlands), which is broken 

down to indicators under River Condition, Wetland 

Ecosystem Condition and Wetland Ecosystem Extent 

and Distribution (no agreed indicators as yet). There are 

also indicators being developed under the category 

of Estuarine, Coastal and Marine Habitat Integrity and 

VLJQLÀFDQW�1DWLYH�6SHFLHV�DQG�(FRORJLFDO�&RPPXQLWLHV�� 

In addition, there are water quality-related indicators for 

nutrients, turbidity and surface water salinity. Together, 

these indicators do (and will, once completed) provide a 

comprehensive set of wetland-related resource condition 

indicators. In Table 27 following, the relevant NRM 

program RCIs are indicated. 
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Frequency 

Expected variability over time, and an understanding 

of the key determinants of the ecological character 

(see Section 6) dictates sampling frequency for baseline 

surveys of aquatic environments. Metrics such as habitat 

extent can be expected to change slowly and will 

require less frequent sampling until events occur that 

DUH�OLNHO\�WR�FDXVH�FKDQJH��H�J��ÁRRGV�RU�DOWHUHG�ODQG 

use practices). Conversely, metrics such as water quality 

parameters can change very rapidly, thus patterns 

of change are also important. For example, seasonal 

changes may be important for aspects of community 

composition and population dynamics, while episodic 

events such as storms can be important for water quality. 

Monitoring in response to management activities such as 

WKRVH�ÁDJJHG�XQGHU�WKH�/LYLQJ�0XUUD\�,QLWLDWLYH�ZLOO�IRUP 

an important component of the monitoring undertaken 

at the site. 

Analysis and interpretation 

Due to the complex nature of this site, it is likely that 

multiple programs will be needed to meet the objectives 

of monitoring change in ecological character. 

&ODULÀFDWLRQ�RU�PRGLÀFDWLRQ�RI�PRQLWRULQJ�REMHFWLYHV�LV� 

only really possible if there is a degree of understanding 

of the ecosystem for which the monitoring program 

is being designed. The use of the conceptual models 

developed in the Asset Plan for describing the key 

determinants of the ecological character (see Section 6) 

VKRXOG�IRUP�WKH�EDVLV�IRU�GHYHORSLQJ�VSHFLÀF�REMHFWLYHV 

relevant to components of the system and or the RSBC. 

In the design of monitoring programs, conceptual models 

FDQ�EH�XVHG�WR�GHÀQH��$1=(&&������� 

•	 the important components of the system and the 

important linkages 

•	 the key processes 

•	 the cause-effect relationships 

•	 the important questions to be addressed 

•	 the spatial boundaries 

•	 valid measurement parameters for the processes of 

concern; what to measure, and with what precision 

•	 site selection 

•	 the time and seasonal considerations. 

Models should developed for the key determinants of 

the ecological character of the system (see Section 6), 

wetland types (Section 4) and RSBC (Section 5). For each 

of these it is likely that a subset of objectives will 

EH�UHTXLUHG��ZKLFK�GHWDLO�WKH�VSHFLÀFV�DV�UHOHYDQW�WR 

each model. 

Data collected should be used to provide both 

descriptive and numerical summaries of the aspects 

of ecological character being measured. Descriptions 

and summary statistical data for each of the system 

components should be presented and form the basis for 

additional investigations as required. 

It is recommended that at the completion of the 

baseline or investigative programs that a formal report 

LV�SURGXFHG�WKDW�GHWDLOV�WKH�UHVXOWV�RI�ÀHOG�LQYHVWLJDWLRQV 

and any additional data sourced from the literature. The 

distinction between these two sources, however, must be 

made clear and reported in a transparent manner. 

Q 9.4 Recommended monitoring program 

The recommended monitoring program is presented 

in Table 27. It is based on the key determinants of the 

ecological character of the system, wetland types and 

RSBC that form the basis of the ecological character 

description of the site (see Sections 3–8). Activities that 

relate to targets within the Asset Plan (DWLBC, 2005) 

KDYH�EHHQ�LGHQWLÀHG�DV�ZHOO� 

As with any monitoring program, there are a number 

of important considerations that will need to be taken 

LQWR�DFFRXQW�DW�D�ÀQHU�OHYHO�RI�GHWDLO�WKDQ�WKLV�EURDG 

outline can incorporate. Each of the investigations 

recommended in Table 27 is in fact a discrete monitoring 

program in its own right. Each will need to be designed 

ZLWK�FDUHIXO�FRQVLGHUDWLRQ�RI�ÀHOG�VDPSOLQJ�VLWHV��VSDWLDO 

variability, frequency, precision and accuracy, selection 

of appropriate methods and data interpretation. While 

there is much monitoring currently being undertaken 

in the Coorong and Lakes, none of these programs 

KDV�EHHQ�GHVLJQHG�VSHFLÀFDOO\�WR�PHDVXUH�FKDQJH�LQ� 

ecological character. Potential synergies will require 

careful investigation and a thorough assessment of 

each of the existing programs to determine where true 

overlaps occur and to identify gaps that will require 

additional monitoring. 

Finally, monitoring is of little use if it is not linked to 

management actions. The Asset Plan (DWLBC, 2005) links 

targets to management actions and should provide the 

basis (in part) for the management of the system and 

the maintenance of ecological character. The results 

of the programs contained in Table 27 should each be 

OLQNHG�EDFN�WR�WKH�/$&�GHÀQHG�LQ�6HFWLRQV������DQG���RI 

this report, and where necessary, action taken to ensure 

that the ecological character of the site is maintained. 

In the up-coming revision of the Ramsar plan for this site, 

the challenge will be to ensure complementarity (where 

appropriate) with the Asset Plan and its targets, while also 

ensuring that the ecological character of the wetland is 

retained through a range of additional actions. 
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Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site 

The shaded cells represent the monitoring considered of highest immediate priority 

RSBC System 

units 

Overlap 

with Asset 

Plan target 

NRM Resource 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

Type of 

monitoring 

Information 

required 

Potentially relevant 

existing programs 

Primary determinants of ecological character (Section 6) 

Water quality 

Salinity All Yes Surf r 

Salinity 

(NRM RCI) 

Detection of 

change 

Regular salinity 

SURÀOHV�LQ�DOO� 
system units 

(weekly at 

a minimum) 

Evaluation of 

compliance with 

salinity LAC in 

each component 

S inity monitoring 

S

and RCTs 

Investigations 

to improve 

understanding 

and inform 

management 

Conceptual 

model of salinity 

inputs, outputs, 

evaporation, 

resultant water 

FROXPQ�SURÀOHV 
and thresholds 

for key biological 

assets 

Living Murray Initiative 

Turbidity -

Sediments 

All Potentially Turbidity Detection of 

change 

Regular turbidity 

measurements 

in all system units 

(weekly at a 

minimum) 

Evaluation of 

compliance with 

turbidity LAC in 

each component 

r 

Quality monitoring 

Adelaide University 

Coorong Health Monitoring 

RMC lands 

Baseline Survey 

S

and RCTs 

Establish 

benchmark 

and LAC 

idity of 

tributary wetlands 

and submerged 

aquatic beds 

in Lakes and 

Coorong 

components 

(average and 

variability) 

Investigation 

to improve 

understanding 

a

management 

(sediment) 

Understand 

balance needed 

between 

desirable 

sediments on 

PXGÁDWV�DQG 
undesirable high 

levels of turbidity 

in the water 

column 

CSIRO lora a 

Healthy Country 

Flinders University h 

Turbidity -

Sedimentation 

and erosional 

processes 

All Potentially Detection 

of change 

(bathymetry) 

Shoreline erosion 

in the lakes 

Changes to 

bathymetry in the 

Murray Mouth 

and Estuary 

G ington 

LAP shore erosion 

monitoring (proposed) 

S iver Murray 

bathymetry 

ace Wate A Water sal

AMDB NRMB MATs 

DEH Baseline Wate

WMB Wet

AMDB NRMB MATs 

Turb

nd inform 

 Water F

 researc

oolwa to Well

A Water R

» continued overleaf » 
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Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

The shaded cells represent the monitoring considered of highest immediate priority 

RSBC System 

units 

Overlap 

with Asset 

Plan target 

NRM Resource 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

Type of 

monitoring 

Information 

required 

Potentially relevant 

existing programs 

Primary determinants of ecological character (Section 6) 

Water quality 

Nutrients See nutrient and carbon cycling below 

Dissolved 

oxygen* 

All Dissolved 

oxygen and 

temperature 

(NRM RCI) 

Detection of 

change 

Regular dissolved 

R[\JHQ�SURÀOHV 
in all system 

components 

preferably early 

m g to 

capture lowest 

levels 

Baseline Survey 

Investigations 

to improve 

understanding 

and inf

management 

Dissolved 

oxygen trends 

in the tributary 

wetlands and 

critical habitats 

LGHQWLÀHG�EHORZ� 
ined after 

prolonged low 

ÁRZ�FRQGLWLRQV� 
and after high 

ÁRZ�HYHQWV 

Water 

temperature* 

All Dissolved 

oxygen and 

perature 

(NRM RCI) 

Investigations 

to improve 

understanding 

and inform 

management 

Improve 

understanding 

of temperature 

dynamics and 

capacity for 

management to 

LQÁXHQFH�LQ�HDFK� 
component 

PAR 

(Photosyn-

thetically active 

radiation) 

All Transparency 

(NRM RCI) 

Investigations 

to improve 

understanding 

management 

Improve 

understanding 

ynamics 

and capacity for 

management to 

LQÁXHQFH�LQ�HDFK� 
component 

Keystone species population dynamics 

Submerged 

vegetation 

(Ruppia 

megacarpa and 

R. tuberosa) in 

the Coorong 

2,3 Yes Detection of 

change 

Seasonal areal 

and November) 

SARDI 

DWLBC Drawdown 

Monitoring 

DEH Habitat Mapping 

and GIS 

ornin

RMCWMB Wetlands 

orm 

determ

Tem

and inform 

of PAR d

extent (March 
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Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

The shaded cells represent the monitoring considered of highest immediate priority 

RSBC System 

units 

Overlap 

with Asset 

Plan target 

NRM Resource 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

Type of 

monitoring 

Information 

required 

Potentially relevant 

existing programs 

Primary determinants of ecological character (Section 6) 

Keystone species population dynamics 

Submerged 

and emergent 

macrophytes in 

the Lakes and 

tributaries 

4,5 Yes Establish 

benchmark 

and LAC 

Areal extent of 

macrophytes 

(

November) 

DWLBC Drawdown 

Monitoring 

Adelaide University 

Coorong Health Monitoring 

RMC lands 

Baseline Survey 

Investigation 

to improve 

understanding 

and inform 

management 

,GHQWLÀFDWLRQ�RI� 
core habitats 

and potential for 

expansion 

Habitat heterogeneity and connectivity 

Mosaic of types See below—wetland 

Habitat 

connectivity 

See below—wetland types DEH Habitat mapping 

program 

:DWHU�UHJLPH��LQFOXGLQJ�ÁRZV�DQG�OHYHOV 

Freshwater 

LQÁRZV� 
(River Murray) 

All Yes Hydrology Detection 

of change 

�ÁRZ�UHJLPH� 

'DLO\
into and out 

of all system 

components. 

6HDVRQDO�ÁRZ� 
deviation analysis 

against natural 

ÁRZ�UHJLPH 

D C HYDSYS database 

m r 

Detection 

of change 

�ÁRZ�GHOLYHU\� 

(YDOXDWH�LI�ÁRZV 
provided meet 

requirements 

to restore the 

ecological 

character of the 

site (including 

compliance with 

LAC for salinity, 

KDELWDW�DQG�ÀVK 
passage) 

Living Murray Initiative 

R ion 

Planning 

Freshwater 

LQÁRZV��(DVWHUQ� 
Mount Lofty 

Ranges) 

3,2 Yes Hydrology Detection of 

FKDQJH��ÁRZ 
regime) 

'DLO\
6HDVRQDO�ÁRZ� 
deviation analysis 

against natural 

ÁRZ�UHJLPH 

monitoring 

RMCWMB monitoring 

EMLR Prescription 

Investigation 

to improve 

understanding 

and inform 

management 

�ÁRZ�GHOLYHU\� 

(YDOXDWH�LI�ÁRZV 
provided meet 

requirements 

to restore the 

ecological 

character of the 

site (including 

compliance with 

LAC for salinity, 

KDELWDW�DQG�ÀVK 
passage) 

Living Murray Initiative 

EMLR Prescription 

gmy 

P

March and 

WMB Wet

�ÁRZ�YROXPHV� LWB

SA Water (AWQC) 

onitoring Murray Wate

MCWMB Water Allocat

�ÁRZ�YROXPHV SA Water (AWQC) 

SEW and Southern Py

erch Recovery Plans 
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Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

The shaded cells represent the monitoring considered of highest immediate priority 

RSBC System 

units 

Overlap 

with Asset 

Plan target 

NRM Resource 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

Type of 

monitoring 

Information 

required 

Potentially relevant 

existing programs 

Primary determinants of ecological character (Section 6) 

:DWHU�UHJLPH��LQFOXGLQJ�ÁRZV�DQG�OHYHOV 

Water levels All Yes Hydrology Investigations 

to improve 

understanding 

and inf

management 

(habitat 

connectivity) 

Daily water 

levels in all 

components and 

at hydrological 

junctions of 

components 

Calculated 

seasonal water 

level changes 

Calculate an 

index of habitat 

connectivity (to 

be developed) 

D C HYDSYS database

 Living Murray Initiative 

DEH Habitat Mapping 

Barrage 

operations 

All Hydrology Detection of 

FKDQJH��ÁRZ 
regime) 

Barrage gate/ 

ÀVKZD\V�RSHQLQJ 
and closing times 

Calculated 

estimates of daily 

Á J
JDWH�ÀVKZD\ 

6HDVRQDO�ÁRZ� 
deviation analysis 

against natural 

ÁRZ�UHJLPH 

Other parameters 

as advised by risk 

assessment 

D e 

( ) 

monitoring 

r 

Living Murray Initiative 

SAMDB NRMB/DWBLC 

Barrage Operation Risk 

Assessment program 

Murray Mouth 

opening 

All Yes Estuary mouth 

opening/ 

closing 

Detection of 

change 

Annual Murray 

Mouth Opening 

Index evaluated 

against objective 

of being open 

100% time 

D C HYDSYS database 

Murray Water 

Living Murray Initiative 

S

and RCTs 

8SSHU�6RXWK�(DVW� 
'UDLQDJH��86('6�� 
LQÁRZV�WR�6RXWK 
Lagoon 

3,2 Yes Hydrology and 

water quality 

Detection 

of change 

(water level 

and quality) 

Daily volumes of 

water released 

from Morella Basin 

Salinity and water 

levels in South 

Lagoon 

ity 

parameters as 

advised by risk 

assessment 

DEH Upper South East Risk 

Assessment program 

orm 

LWB

Yes 

RZ�WKURX K�HDFK 

LWBC HYDSYS databas

SA Water AWQC

Murray Wate

LWB

SA Water monitoring 

AMDB NRMB MATs 

Water qual

Section 6

* This monitoring could be done in conjunction with that for salinity and turbidity without great additional cost 
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Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

The shaded cells represent the monitoring considered of highest immediate priority 

RSBC System 

units 

Overlap 

with Asset 

Plan target 

NRM Resource 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

Type of 

monitoring 

Information 

required 

Potentially relevant 

existing programs 

Primary determinants of ecological character (Section 6) 

:DWHU�UHJLPH��LQFOXGLQJ�ÁRZV�DQG�OHYHOV 

Groundwater Potentially Hydrology Establish 

benchmark 

and LAC 

&RQÀQHG�DQG 
XQFRQÀQHG�ZDWHU� 
levels, salinity 

and hydraulic 

gradients 

D C OBSWELL database 

RMCWMB groundwater 

monitoring program 

Investigation 

to improve 

understanding 

and inform 

management 

S

-groundwater 

interactions in 

the Ramsar site, 

particularly where 

critical for habitat 

maintenance 

y 

Country 

Wetland types, extent, condition and connectivity (Section 4) 

Twenty-three 

wetland 

—Section 4.14 

and 4.2.4 

All Potentially Wetland extent 

and distribution 

Detection of 

change 

Areal extent of 

wetland type 

�HYHU\�ÀYH�\HDUV 
RU�DIWHU�ÁRRG� 
ÁRZV�RI�PRUH� 
than 50,000 ML/d) 

DEH Habitat mapping 

program 

All Potentially Wetland 

condition 

Establish 

benchmarks 

and LAC, and 

then monitor 

‘condition’ 

indicators for 

each type 

All Potentially Connectivity 

between types 

Establish 

benchmarks 

and LAC, and 

then monitor. 

Identify zones of 

connectivity and 

prioritise these for 

monitoring and 

management 

intervention, as 

required 

DEH Habitat mapping 

program 

5DPVDU�6LJQLÀFDQW�%LRORJLFDO�&RPSRQHQWV��6HFWLRQ��� 

(QGDQJHUHG 
and vulnerable 

plant species— 

Section 5.1.1 

2,3,4,6 

deter-

mined 

by 

habitat 

type 

No 6LJQLÀFDQW� 
native species 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Areal extent 

and distribution of 

endangered and 

vulnerable plant 

species within the 

Ramsar site 

Habitats required 

by endangered 

and vulnerable 

plant species 

within the 

Ramsar site 

DEH Habitat mapping 

program 

Various recovery plans as 

detailed in Section 4.4.1 

LWB

urface CSIRO Water for a Health

Determine 

For RSBC it would ideal to be undertaking investigations leading to the design and implementation of appropriate monitoring programs. 

*LYHQ�WKHLU�LFRQ�VWDWXV��SULRULW\�FRXOG�EH�MXVWLÀHG�IRU�LQLWLDOO\�GLUHFWLQJ�UHVRXUFHV�WR�JDLQLQJ�DQ�LPSURYHG�XQGHUVWDQGLQJ�RI�WKH�G\QDPLFV�ZLWKLQ� 
WKH�ELUG�DQG�ÀVK�FRPPXQLWLHV��EXW�WKHVH�DUH�GHFLVLRQV�EHWWHU�PDGH�E\�WKH�VLWH�PDQDJHUV�� 
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units with Asset 

Plan target 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

monitoring required existing programs 

Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

RSBC System Overlap NRM Resource Type of Information Potentially relevant 

Swamps of 

the Fleurieu 

Peninsula 

—Section 5.1.2 

6 

5DPVDU�6LJQLÀFDQW�%LRORJLFDO�&RPSRQHQWV��6HFWLRQ��� 

No 6LJQLÀFDQW� 
native 

communities 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Areal extent 

and condition of 

the ecological 

community within 

the Ramsar site 

Southern Emu-wren 

Recovery Team 

Mount Lofty 

Ranges Southern 

(PX�ZUHQ 
—Section 5.1.3 

6 No 6LJQLÀFDQW� 
native species 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Population of 

Emu-wren in the 

Ramsar site 

Areal extent of 

critical Emu-wren 

habitat 

Southern Emu-wren 

Recovery Team 

Orange-bellied 

Parrot—Section 

5.1.1 

1,2,3,4,5 No 6LJQLÀFDQW� 
native species 

Establish 

benchmarks 

and LAC, then 

detection 

of change 

Descriptive 

baseline 

Population of 

Orange-bellied 

Parrot within 

the site 

Identify critical 

habitats for 

Orange-bellied 

parrots within the 

Ramsar site 

Orange-bellied Parrot 

Recovery team 

Southern Bell 

Frog—Section 

5.1.5 

4 No 6LJQLÀFDQW� 
native species 

Establish 

benchmarks 

and LAC, then 

detection 

of change 

Descriptive 

baseline 

Population of 

Southern Bell Frog 

within the site 

Identify critical 

habitats for 

Southern Bell 

Frog within the 

Ramsar site 

RMCWMB Wetlands 

Baseline Survey 

Waterwatch 

Gahnia 

vegetation 

association 

—Section 5.2.1 

All 

possibly 

No 6LJQLÀFDQW� 
native 

communities 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Areal extent 

and distribution 

of the Gahnia 

vegetation 

association 

(annually) 

DWLBC Drawdown 

Monitoring 

Waterbird 

breeding 

habitats within 

the Ramsar site 

—Section 5.3 

All Potentially Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Areal extent 

of preferred 

breeding habitats: 

reedbeds, 

shrublands and 

grasses mostly 

Population 

dynamics 

of breeding 

waterbirds 

within the site 

DEH Habitat mapping 

program 

DEH Waterbird and wader 

numbers in 

the southern Coorong 

National Park 
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units with Asset 

Plan target 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

monitoring required existing programs 

Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

RSBC System Overlap NRM Resource Type of Information Potentially relevant 

Migratory and 

other wader 

habitats— 

Section 5.4 

All 

5DPVDU�6LJQLÀFDQW�%LRORJLFDO�&RPSRQHQWV��6HFWLRQ��� 

Yes Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Detection 

of change. 

5HÀQH� 
benchmarks 

and LAC 

Targeted surveys 

WR�SURYLGH�ÀQHU� 
level of detail 

on available 

waterbird habitats 

across the 

whole site 

Areal extent 

and suitability 

of habitat types 

Population 

dynamics of 

migratory and 

other waders 

within the site 

DWLBC Drawdown 

Monitoring 

DEH Waterbird and 

wader numbers in 

the southern Coorong 

National Park 

2WKHU�VLJQLÀFDQW� 
waterbirds within 

the Ramsar site 

(Cape Barren 

Goose)—Section 

5.5.1 

No Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Establish 

benchmarks 

and 

LAC, then 

detection of 

change 

Critical habitats 

for other 

VLJQLÀFDQW� 
waterbirds within 

the Ramsar site 

Population 

dynamics of 

RWKHU�VLJQLÀFDQW 
waterbirds within 

the site 

DEH Cape Barren Geese 

monitoring program 

Obligate 

IUHVKZDWHU�ÀVK� 
habitats—Section 

5.6.1 

4,5,6 Yes Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Habitat 

requirements of 

WKH�IUHVKZDWHU�ÀVK� 
of the Ramsar site 

Population 

estimates 

SARDI Murray Barrage 

Fish Passage Program 

DEH Habitat mapping 

program 

'LDGURPRXV�ÀVK 
habitats—Section 

5.6.2 

All Yes Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Habitat 

requirements of 

the diadromous 

ÀVK�RI�WKH�5DPVDU� 
site. Population 

estimates 

DWLBC Drawdown 

Monitoring 

DEH Habitat mapping 

program. 

(XU\KDOLQH�DQG� 
HVWXDULQH�ÀVK 
—Section 5.6.3 

1,2,3 Yes Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Habitat 

requirements of 

the euryhaline 

DQG�HVWXDULQH�ÀVK 
of the Ramsar site 

Population 

estimates 

DWLBC Drawdown 

Monitoring 

DEH Habitat mapping 

program 

Marine stragglers 

—Section 5.6.4 

1,2,3 Yes Estuarine, 

coastal and 

marine habitat 

extent and 

distribution 

Establish 

benchmarks 

and LAC, then 

detection of 

change 

Population 

estimates of 

marine stragglers 

within the site 

DWLBC Drawdown 

Monitoring 
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units with Asset 

Plan target 

Condition 

Indicator 

/attribute 

(see Section 9.3) 

monitoring required existing programs 

System Overlap Type of Potentially relevant 

Table 27 - Recommended monitoring framework for the Coorong and Lakes Ramsar site (continued) 

RSBC NRM Resource Information 

Nutrient cycling 

Nutrient and carbon cycling 

All Yes Establish 

benchmark 

and LAC 

Bioavailable 

nutrients (NH4, 

NOx, PO4) in the 

sediment and 

water column 

of each system 

component 

DEH Baseline Water Quality 

monitoring 

Adelaide University 

Coorong Health Monitoring 

RMCWMB Wetlands 

Baseline Survey 

Investigation 

to improve 

understanding 

and inform 

management 

Nutrient cycling 

and the impact 

of nutrient 

enrichment on 

the biota of the 

Ramsar site is a 

major knowledge 

gap 

6<67(0�81,76 
1 - Murray Mouth and Estuary; 2 - North Lagoon; 3 - South Lagoon; 4 - Lake Albert; 5 - Lake Alexandrina; 6 - Tributary wetlands 

Cape Barren Geese, one of the Ramsar site’s few well-managed bird species 
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