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Executive Summary 
 

Development of rivers through the building of dams, levee banks and diversions 

affects the ecological health of rivers and downstream communities dependent on 

water. For this reason, the governments of Queensland and New South Wales agreed 

to protect the flows of the last free-flowing river in the Murray-Darling Basin, the 

600km Paroo River. 

 

On the 18th of July, 2003, the Premiers of Queensland (Hon. Peter Beattie) and New 

South Wales (Hon. Bob Carr) signed the Paroo River Agreement at Currawinya 

National Park on the Paroo River. This historic agreement was designed to protect the 

last free-flowing river in the Murray-Darling Basin and its wetlands and floodplains. 

No water licences, apart from minor town and irrigation licences, were to be 

permitted. This was followed by the 2003 Water Resource Plan (Warrego, Paroo, 

Nebine, Bulloo) developed by the Queensland Government, which was later 

implemented for the river through the 2006 Resource Operations Plan (Warrego, 

Paroo, Nebine, Bulloo). To ensure that no structures capable of capturing overland 

flow would be developed, the Queensland government put a moratorium on the 

building of any new structures on 9th June, 2001. Similar moratoria apply to all 

Queensland rivers in the Murray-Darling Basin.  

 

The Water Resource Plan (2003) established the definition for óexisting worksô as 

structures that might affect flows as any works that were óexistingô on the 9th June, 

2001, or had been started by this date. Notifications of óexisting worksô were allowed 

up to December 2004 under the Resource Operations Plan.  

 

This case study examines the decision by Queenslandôs Department of Natural 

Resources and Water to approve floodplain development on an area of the Paroo 

River, a few kilometres southwest of the town of Eulo. The Department of Natural 

Resources and Water granted approval on the basis of field inspections and 

examination of Landsat satellite imagery before and after the moratorium. The 
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approval was for 10,838 ML of nine storages (dams) which could capture overland 

flows, all of which were deemed to be existing works or works that had started before 

the moratorium. 

 

To determine the date and the scale of floodplain development southwest of Eulo, this 

study obtained all available archive aerial photography for the area. In addition, very 

high spatial resolution IKONOS satellite imagery (0.8m) was collected in July of 

2002, after the date of the moratorium in June of 2001. All existing works, or works 

that had started before the moratorium, were readily observable at this resolution.  

To compare the level of development at this time, shortly after the moratorium, to the 

current level of development, we commissioned a series of new imagery acquisitions. 

Oblique aerial photographs were obtained for the area in March/April 2008 from a 

fixed wing aircraft. In addition, the Quickbird satellite (0.6m) was priority tasked to 

capture imagery in June 2008, over the same area as the archive IKONOS imagery. 

This enabled us to co-register the imagery from 2002 and 2008 in and detect any 

changes at sub-metre spatial resolution. 

 

The imagery obtained provides unequivocal evidence that structures approved by the 

Queensland Department of Natural Resources and Water as óexisting worksô (i.e. 

established or initiated by the 9
th
 June 2001) were not óexisting worksô on the 27

th
 of 

July 2002. Analysis of the 2008 image identified four main areas of development, 

only two of which were observable in 2002. It is clear that since the moratorium was 

introduced a new 21 hectare water storage structure has been established; there is no 

evidence that any works had begun before July 2002 at this particular site. An area of 

57 hectares has been cleared of vegetation, and a new channel system with a 

combined length in excess of 10 km had been constructed. Although several levee 

banks were identified, that function to allow for storage of water, only three long term 

storages are visible, not the nine storages approved. All but two of the levee banks 

that existed in 2002 had new works around their perimeter that might increase storage 

capacity. It was also not clear how the approved storage capacity of 10, 838 ML was 

calculated. The increased infrastructure works would allow for increased extraction of 

water. High resolution samples from both dates are provided in this report. 

 



 

 5 

The development of the capacity to increase the take of overland flow at the Eulo site 

breaches the Paroo River Agreement. Both the New South Wales and the Queensland 

governments had agreed to protect all flows of the Paroo River including those of 

overland flows. All governments in the Murray-Darling Basin agreed to cap 

extraction of flows from the rivers of the basin. It is not clear how much these 

extractions would affect internationally significant protected areas downstream of this 

development such as the Ramsar listed Currawinya Lakes or the Paroo-Darling 

Ramsar site. Extraction of significant flows will have ecological impacts on these 

systems that may require consideration for action under the Environment Protection 

and Biodiversity Conservation Act (1999) (EPBC Act).  

 

The same process of moratorium on overland flows, development of a Water 

Resource Plan, followed by a Resource Operations Plan has been carried out for all 

rivers in Queensland, including those of the Murray-Darling Basin. Similar processes 

of approval and inspection may have occurred elsewhere, affecting the ecological 

health of downstream rivers and communities. 

 

Importantly, we have shown that the historical archive of fine spatial resolution 

satellite imagery (sub-metre resolution) is now sufficient for comparative studies of 

fine scale structures. This case study contains archive imagery from the IKONOS 

satellite and specifically acquired Quickbird imagery. Both of these sensors are ideal 

for detection of subtle changes from space. When combined with the analysis of 

historical aerial photography, they offer a powerful solution for regulating 

development anywhere in the Murray Darling Basin. Using fine spatial resolution 

satellite imagery, the date of construction of floodplain levees and channels can now 

be identified in a routine manner. 
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Introduction 

The 600 km long Paroo River begins in south-western Queensland and flows through 

a catchment of 73 600 km
2
. Cuttaburra Creek connects the Paroo and Warrego Rivers 

(see Fig. 1). The Paroo and Warrego rivers supply many different types of wetlands, 

varying enormously in size. Most of the wetlands in the Paroo catchment depend on 

flows down the river.  

The Paroo River originates in south-western Queensland with water flows from the 

Warrego, Willies and Walters Ranges (Kingsford et al. 1994). Eventually, flows may 

reach the Darling River. The first major wetlands on the Paroo River are Currawinya 

lakes, one of the more important wetlands for waterbirds in Australia (Kingsford and 

Porter 1994). The river fills Lake Numalla and, during particularly high flows, water 

reaches Lake Wyara. The Paroo flows south, flooding areas of cane grass and lignum 

and extensive floodplains (Kingsford et al. 2001, 2004) before reaching a large area 

of freshwater lakes and lignum called the Paroo overflow (Mullawoolka Basin and 

Blue, Gilpoko, Poloko, Peery, Tongo and Yantabangee lakes). The largest of these is 

Peery Lake. During large floods, water flows through a series of lakes (Coona Coona 

Lake, East Coona Lake, Nine Mile Lake, Lake Dick, Copago Lake, Salt Lake, Nine 

Mile Lagoon) south of Peery Lake to reach the Darling River. 

Flows are reasonably frequent on the Paroo River compared to other inland river 

systems (Braithwaite 1980; Maher and Braithwaite 1992; Timms 1997a, b, 1999; 

Young 1999). A few minor flows occur within the banks of the main channel each 

year on the Paroo River, with moderate floods every two or three years and major 

floods about every five years (Maher 1991). There was a major flood on the Paroo in 

2008 and the last major flood to occur on the Paroo River system before that was in 

2000. About 996,000 hectares was flooded during the largest flood in 20 years, the 

1990 flood on the Paroo and Warrego rivers (Kingsford et al. 2004). The patterns of 

floods and filling are extremely variable, depending on local rainfall and the relative 

contributions of the Warrego and Paroo rivers. There are three major wetland reserves 

on the Paroo River Currawinya National Park in Queensland and Nocoleche Nature 

Reserve and the Paroo-Darling National Park in New South Wales. All have 

ecosystems that depend on flows from the Paroo River. 
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Figure 1. Location of the Paroo River catchment (inset), showing where the Paroo 

River flows from south-western Queensland into western New South Wales (state 

border, dashed line) and the towns on the river (filled circles). Map also shows the 

three protected wetland areas that depend on river flows from the Paroo (Currawinya 

Lakes, Nocoleche Nature Reserve and Paroo-Darling National Park). These make up 

two separate wetlands of international importance listed under the Ramsar 

Convention; Nocoleche Nature Reserve and Paroo-Darling National Park are grouped. 

Case study of floodplain development is near the town of Eulo (marked A).  
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Policy Context 

Management and policy on the Paroo River are implemented through a series of 

policies defined by the State Governments of Queensland and New South Wales, 

which until relatively recently are primarily responsible for land and water 

management in their respective states (Fig. 1).  The State Governments of New South 

Wales and Queensland agreed to protect flows in the Paroo River through the signing 

of the Paroo River Agreement. The Queensland Government has implemented water 

resource planning on the Paroo River, combining it with the Warrego, Bulloo and 

Nebine Rivers, but there is no equivalent planning process within New South Wales, 

largely because there is little irrigation in these catchments and none within the Paroo 

River catchment. The federal government also has responsibilities in terms of meeting 

the countryôs international obligations under the Ramsar Convention for protecting 

wetlands of international importance and migratory birds. The Australian 

Commonwealth Government has recently taken the overall role of managing the 

rivers of the Murray-Darling Basin. Under the newly passed Water Act 2007, 

responsibilities for managing the rivers of the Murray-Darling Basin are passed over 

to the Australian Government under the auspices of the Murray-Darling Basin 

Authority. 

Paroo River Agreement 2003 

On the 18
th
 July 2003, the Premiers of Queensland (Hon. Peter Beattie) and New 

South Wales (Hon. Bob Carr) signed the Paroo River Agreement at Currawinya 

National Park on the Paroo River. This historic agreement aimed to protect the entire 

flows in the Paroo River between two states, ensuring the riverôs status as the last 

free-flowing river in the Murray-Darling Basin. It was nationally important for 

conservation and it was also an achievement on international significance. Few whole 

rivers in the world are protected.  

There were key messages from the Premiers: ñIn commending this agreement to you, 

the governments of New South Wales and Queensland continue their commitment to 

work together and with the community to ensure the values of the Paroo River are 

managed and protected for all Australiansò. Specifically, the agreement recognises 

that ñthe naturally variable flow regimes and the maintenance of water quality are 
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fundamental to the health of the aquatic ecosystems of the Paroo River...ò The 

agreement committed the two governments to ensure that ñwater flow characteristics 

especially variability, seasonality and flooding extent should be maintainedò. This 

includes all overflow channels, lakes, wetlands and sub-artesian waters. 

The agreement recognised that naturally variable flow regimes and the maintenance 

of water quality are fundamental to the health of aquatic ecosystems and biodiversity 

and should be maintained; that flooding of the Paroo River is beneficial for pastoral 

activities and floodplain ecosystem processes; that storage and use of water resources 

in the Paroo catchment, including off-river storages, are linked and should be 

managed in an integrated basis; that decisions need to be based on scientific and 

technical information, as well as on local knowledge and experience of the Paroo 

River community, including indigenous communities; and that precautionary 

approaches need to be taken to minimise the impact of known environmental effects 

and reduce the possibility of affecting poorly understood ecological functions. 

Through the Agreement, the NSW and Queensland governments have roles and 

responsibilities for the implementation of natural resource management within the 

Paroo River Agreement area that maintains this protection (i.e. the Paroo River 

system and associated catchments, floodplains, overflow channels, lakes, wetlands, 

and sub-artesian waters dependent on surface flows). Some of these responsibilities 

include assisting in the research and monitoring of the Paroo River Agreement area 

for informed management, particularly as it concerns water quality and river flows, 

and consulting with local governments and the Paroo River community. 

Conservation of flora and fauna 

Both states have separate conservation legislation for the protection of fauna and flora 

and national parks. In Queensland the Nature Conservation Act 1992 focuses on the 

conservation of nature: dedication and management of protected areas and protection 

of all native wildlife and its habitat. In New South Wales the National Parks and 

Wildlife Act 1974 conservation legislation also covers the management of protected 

areas and native wildlife while the Threatened Species Conservation Act 1995 aims to 

protect threatened species and ecological communities. This latter legislation also 

identifies key threatening processes. The regulation of rivers and building of dams 

and levees is identified as a key threatening process in New South Wales.  
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Environment Protection and Biodiversity Conservation (EPBC) Act 1999 

The Environment Protection and Biodiversity Conservation Act 1999 

(Commonwealth) protects the environment, particularly matters of National 

Environmental Significance. It aims to protect Australian biodiversity and integrate 

management of important natural and cultural places. Under the Act, approval is 

required for actions that are likely to have a significant impact on any matter of 

national environmental significance. Ramsar wetlands and any areas that support 

migratory waterbirds are considered as matters of National Environmental 

Significance. 

Ramsar site 

There are three protected wetland reserves dependent on river flows from the Paroo 

River: Currawinya National Park (gazetted in 1996), Nocoleche Nature Reserve and 

Paroo-Darling National Park (see Fig. 1). These are also two wetlands of international 

importance recognised under the Ramsar Convention: Currawinya National Park and 

a grouped listing for Nocoleche Nature Reserve and the Paroo-Darling National Park. 

The former was officially listed in 1996 and the latter in 2007. Ramsar began 

operating in 1975 as the first international conservation treaty of the United Nations 

specifically to protect the most important wetlands in a world network. Ramsar takes 

its name from the city in Iran in which the Treaty was adopted. Ramsar listing can 

provide protection for communities of plants and animals in wetlands while they are 

being managed for agricultural or other purposes. Under the Environment Protection 

and Biodiversity Conservation Act 1999 (Commonwealth) (EPBC), Australia is 

obliged to protect its Ramsar wetlands as stated in Schedule 6 (Managing wetlands of 

international importance) of the Environment Protection and Biodiversity 

Conservation Regulations 2000. Any actions that will have or are likely to have a 

significant impact on a declared Ramsar wetland are in contravention of sections 16 

and 17B of the EPBC Act and require assessment by the Minister for the Environment 

and Water Resources in the Australian Government under Part 7 of the EPBC Act. 

Migratory Bird Agreements 

There are international agreements to protect migratory birds which use the Paroo 

River Wetlands each Northern Hemisphere winter and Southern Hemisphere summer, 

such as the Japan and Australia Migratory Bird Agreement (JAMBA) 1974, the China 
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and Australia Migratory Bird Agreement (CAMBA) 1986, and the Republic of Korea 

and Australia Migratory Bird Agreement (ROKAMBA), 2006. Fourteen migratory 

bird species recorded in the Paroo River Wetlands Ramsar Site are covered by 

JAMBA/CAMBA/ROKAMBA. Migratory species are now also covered by the 

Environment Protection and Biodiversity Conservation Act 1999. 

 The Japan-Australia Migratory Bird Agreement (JAMBA), 1974, between the 

Government of Australia and the Government of Japan for the protection of 

migratory birds in danger of extinction and their environment; 

 The China and Australia Migratory Bird Agreement (CAMBA), 1986, 

between the Government of Australia and the Government of China for the 

protection of migratory birds in danger of extinction and their environment;  

 The Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA), 

2006, between the Government of Australia and the Government of the 

Republic of Korea for the protection of migratory birds in danger of extinction 

and their environment; 

 The Convention of Migratory Species of Wild Animals (CMS, Bonn, 1983), 

which aims to conserve terrestrial, marine and avian migratory species 

throughout their range. 

Water Resource Plan 2003 (Warrego, Paroo, Bulloo and Nebine) and 

Resource Operations Plan 2006 

In 2003, the Queensland Government established the Water Resource (Warrego, 

Paroo, Bulloo and Nebine) Plan 2003 and this was put into operation in the Warrego, 

Paroo, Bulloo and Nebine resource operations plan (ROP) (January 2006).  These 

planning mechanisms only applied to the Queensland portion of the river. These plans 

were considered to have met the obligations of the Paroo River Agreement (p. 27 of 

ROP). 

The Water Resource Plan provides a framework for the allocation and sustainable 

management of surface and overland flow water in Queensland. Under Clause 11 of 

the plan, ñthe volume of water that crosses the Queensland-New South Wales border 

must not be less than 99% of the end of system flow for the pre-development flow 

pattern from Paroo and associated streamsò. There is 50 ML of of unsupplemented 
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water allocation available from unregulated water harvesting (CSIRO 2007). As set 

out in the plan, up to 100 ML of unallocated water can be extracted annually from the 

Paroo catchment for town water supply, ecotourism or similar use. This Water 

Resource Plan expires on the 1
st
 September 2014. The plan is implemented through 

the Resources Operations Plan (ROP) which specifically sets out the rules for 

managing the river and its water in Queensland. 

Floodplain development 

Diversions and alterations of flows in rivers can occur in three primary ways. First, 

major storages can be built in a catchment allowing for water to flow as regulated 

supply for diversion downstream, through pumps or channels. Second, water may be 

pumped directly from a river. Finally, storages may be built on the floodplain for 

interception and storage of flows that may be diverted later for use on the farm for 

irrigation. 

In recognition of the potential for such structures to affect ecosystem health, the 

Queensland Government has recently regulated the taking of overland flow. This was 

done in the first instance by issuing a moratorium on any new overland flow 

structures. This moratorium came into effect on 9
th
 June 2001 (Fig. 2) for the Paroo 

River in lieu of an implemented Water Resource Plan or Resource Operations Plan. 

With the adoption of the Water Resource Plan and Resources Operations Plan, the 

moratorium was no longer needed as these plans carried over the policy. 

Over the following seven years (2001-2008), a series of processes relevant to a 

development near Eulo (Fig. 1) for the taking of overland flows, culminating in the 

Department of Natural Resources and Water approving of 10,838 ML of storage that 

were either existing works or had been started before the moratorium took effect on 

9
th
 June 2001 (9 of 10 storages were deemed to have been in place or started before 

the moratorium) (Fig. 2). This approval was done through field site inspections, an 

application and approval process and examination of Landsat satellite imagery (Fig. 

2).  
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Figure. 2. Timeline of data collection (top) and policy and management decisions (bottom) for the Paroo River in Queensland and the Eulo area 

of floodplain development.
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There has been some recent concern about the process of verification of structures on 

the floodplain and their timing of original establishment or initiation in relation to the 

critical cut-off date of the 9th June 2001 (Fig. 2). 

We aimed to test whether there was sufficient evidence that the óexisting worksô 

approved by the Queensland Government were in place or started on the 9th June 

2001, the threshold for existing works under the Water Resource Plan and Resource 

Operations Plan.  

Methods 
 

In this case study, we examined the timing of the development of structures on the 

floodplain near Eulo in relation to the timing of policy agreements (Fig. 2). We 

initially inspected Landsat imagery, on which the development approval was partially 

based, and found that this imagery was not at a sufficiently fine a scale for assessment 

of small scale structures. Landsat TM imagery has a resolution of 30m.  

We collected all available historical aerial photography and searched for archive fine 

resolution satellite imagery for the Eulo area. Imagery was obtained at a number of 

different time frames (Table 1, Fig. 2) forming a multi-temporal dataset.  

 

Table 1. Imagery sources used to identify change in floodplain developments 

Date  Imagery Type Provider 

1969 Mounted Aerial Film Camera Queensland Natural Resources and Water 

1981 Mounted Aerial Film Camera Queensland Natural Resources and Water 

1995  Mounted Aerial Film Camera Queensland Natural Resources and Water 

2002 IKONOS Satellite Imagery Geo-eye.com 

2008 Handheld Aerial Digital Camera University of New South Wales 

2008 Quickbird Satellite Imagery Digitalglobe.com 
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In particular, it was important to identify satellite imagery that could be used to 

identify floodplain structures established between the time the moratorium was 

introduced and the present. As these structures can vary from clay pans hundreds of 

hectares in area, to drainage channels several metres wide, very high spatial resolution 

imagery is required.  

Until recently, satellite imagery with a pixel size of less than one metre was only 

available to the defence and intelligence sector.  In 1999 Geo-eyeôs IKONOS satellite 

was launched. It represents the world's first commercial satellite able to collect black-

and-white (panchromatic) images with sub metre resolution (0.8m). The sensor also 

features multispectral bands in the visible (VIS) and near infrared (NIR) with 3.2-

metre resolution (Table 2).  

Table 2. Specifications for the IKONOS satellite imagery used to determine changes 

in the floodplain development near Eulo. 

 
IKONOS Specifications 

Spatial Resolution  0.82 meters (PAN), 3.2 meters (VIS/NIR) 

Spectral Range 

526ï929 nm (PAN) 

445ï516 nm (blue) 

506ï595 nm (green) 

632ï698 nm (red) 

757ï853 nm (near IR) 

Swath Width   11.3 km 

Off-Nadir Imaging  Up to 60 degrees 

Dynamic Range 11 bits per pixel 

Revisit Time  3 days 

Orbital Altitude  681 km 

Processing Standard Geometrically Corrected 

Datum WGS84, 55, S 

Cloud Cover 0.05 

Acquisition Time 2002-07-29 00:43 GMT 

Source  Geo-eye.com 
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The moratorium on new structures on the Paroo River came into effect from the 9
th
 of 

June 2001, putting it within the window of opportunity for pre-existing or óarchiveô 

IKONOS data. It can take several years to build up a seamless mosaic of archive 

imagery, particularly with very high resolution sensors, whose swath widths are much 

narrower than traditional sensors like Landsat. Fortunately, cloud free archive 

IKONOS data were available for July 2002 for the entire area of interest. 

Table 3. Specifications for the Quickbird satellite imagery used to determine changes 

in the floodplain development near Eulo. 

Quickbird Specifications  

Spatial Resolution  0.61 meters (PAN), 2.4 meters (VIS/NIR) 

Spectral Range 445 to 900nm (PAN) 

450 ï 520nm (blue)  

520 ï 600nm (green) 

630 ï 690nm (red) 

 760 ï 900nm (near IR) 

Swath Width  16.5 km 

Off -Nadir Imaging  Up to 60 degrees 

Dynamic Range 11 bits per pixel 

Accuracy without Ground Control  23 meters 

Revisit Time  2 - 3 days 

Orbital Altitude  450 km 

Processing Standard Geometrically Corrected 

Datum WGS84, 55, S 

Cloud Cover 0.01 

Acquisition Time 2008-06-22 00:47 GMT 

Source  Digitalglobe.com 
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Obtaining a matching satellite image of the same area in 2008 for comparison is 

routine, as there are now a number of commercial high resolution satellites. We 

priority tasked DigitalGlobeôs Quickbird satellite for an acquisition over the same 

coordinates as the archive IKONOS imagery. QuickBird was launched in 2001 and 

features panchromatic spatial resolution that is marginally finer than IKONOS at 

0.6m. Importantly, Quickbird features industry-leading geolocational accuracy. This 

has allowed us to work on the imagery without independent ground control points, 

and expect the spatial location accuracy to be within 23 meters.  

The two images were captured six years apart but within a calendar month of each 

other. Acquiring multi-temporal satellite imagery at the same time of year can be 

critical for change detection studies that involve vegetation as  it minimises seasonal 

variation, which can be a confounding source of error (Roff, 2003). 

Wang (2005) illustrated an automated method for co-registering IKONOS data and 

historical air photos. For this study the 2008 Quickbird imagery was used as the basis 

for manual image-to-image registration of all other data sets. The root mean square 

error (RMSE) was less than 3m between the warped IKONOS image and the base 

Quickbird image. Ground control points were selected using the ENVI software 

package (ITVVS 2006). This procedure can be automated based on feature extraction 

or area for larger datasets.  

Manual interpretation of high spatial resolution satellite data for assessing 

infrastructure development is a routine and widely operational procedure (Lillesand et 

al. 2004). The process of digitisation involves displaying images on-screen in 

geographical information system software and manually tracing the areas of interest. 

As long as the base satellite imagery is accompanied by its spatial origin, the software 

can accurately calculate the area or the length, of new developments. 

Detecting and mapping change in natural systems manually using satellite data is 

supported by results from a number of local and overseas studies (Cox et al. 2001). 

Complex patterns involving irregular and diffuse boundaries are more reliably 

identified using visual interpretation and the human ability to assimilate shape, texture 

and spatial context is not yet matched by automated methods which only consider 
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spectral information (Chuveico & Martinez Vega 1990, Kushwaha et al. 1994, 

Janssen & van der Wel 1994).  

To take advantage of the high resolution panchromatic band available in both 

IKONOS and Quickbird, and maintain the colour information from the multispectral 

imagery, visual interpretation was conducted on a pan-sharpened product. Pan-

sharpening automatically merges a low-resolution colour image with a high-resolution 

greyscale image. Cubic-convolution was used as the resampling method. 

We analysed changes in five key areas of the Eulo development (A-F) and when these 

were established (Fig. 3), their size and possible storage capacity given different 

assumptions of depth. We also calculated the length of any channels built after the 

cut-off point for existing works (the 9th June 2001) as well as any structures in place 

before this point. 
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Figure 3. The location of development on the Paroo River floodplain 3kms west of Eulo The imagery is from the IKONOS satellite and was acquired on 

the 27
th
 July 2002 (Copyright GeoEye.com). The dark speckles or patches represent vegetation on floodplain area of the Paroo and its associated creeks in 

the area. The soils that appear white are generally lower in elevation and channel much of the floodplain flow. Each of the areas (A-E) were examined in 

detail to determine if structures were in place or started after the moratorium on the 9
th
 June 2001.  
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Results 
There was no evidence that two structures (A, F) identified on the floodplain in June 

2008 were present in 2002 (Fig. 4). There was also no evidence that these structures 

had been initiated. Three storages could be clearly identified (Areas A, B, D). There 

was also no evidence that two cleared areas (B, E) were cleared in 2002, although B 

had previously been cleared sometime before 1969. There is evidence that there were 

some structures in place in areas B, C, and D but the extent of these has changed. 

Each of these areas is examined in greater detail below. 

 

Figure 4. Two satellite images of the area used for the comparison of differences in structures 

and their development over time. IKONOS (above) from the 27
th
 July 2002 (GeoEye.com) and 

Quickbird (below) from the 22
nd

 June 2008 (DigitalGlobe.com). 
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Area A 
In July 2002, there was no evidence of any artificial structures in Area A (Fig. 5). 

Even at the highest resolution, all that can be seen on the satellite image is a natural 

part of the floodplain of the Paroo River and its associated creeks. There is no 

evidence that any storage has been built or initiated. By June 2008, a new storage was 

in place (Fig. 6). An earthen wall now was built across the northern, eastern and 

southern boundaries with some evidence for excavation marks that may indicate 

enlargement of the area, indicated by the red soil, rather than the lighter red soil of the 

clay pan where there is no excavation in the south (Fig. 7).  

 

This storage covers 21 hectares in area (Fig. 7). The water stored in July 2008 covered 

10 hectares. Depending on the depth of the water, this storage could hold varying 

amounts of water: if 0.5m is the average depth the storage would hold 50 ML of 

water; at 1m average depth the storage would hold 200 ML and at 2m average depth 

the storage would hold 400 ML.  In addition, a new channel runs from west to east 

across the northern part of this storage (Figs 6, 8) with some ponding of water. There 

was no evidence for this newly built structure in 1969, 1981 or 1995 aerial 

photography (Fig. 9). 
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Figure 5. Area A on the floodplain of the Paroo River near Eulo (see Fig. 3) showing a broad view 

and fine scale examination of the area on an IKONOS satellite image from July, 2002 (GeoEye.com, 

0.80m pixel size). Dark green patches are vegetation and the lighter soils are depressions on the 

Paroo floodplain that channel water flows. There is no evidence of levee construction. 
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Figure 6. The same area (as Area A, Fig. 5) on floodplain of the Paroo, within the broad floodplain 

near Eulo, in June, 2008. This imagery is from the Quickbird satellite (DigitalGlobe.com, 0.60m pixel 

size). The change between 2002 and 2008 is clearly visible by comparing Fig. 5 and Fig. 6. The white 

boxout shows detail of the storage areas construction and associated banks and channels.  
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  Figure 7. Area A on the Paroo River floodplain near Eulo (see Fig. 3) with an overlay of the 

boundary of the new storage structure (21 ha) on a satellite image from Quickbird (above) 

captured in June 2008 (DigitalGlobe.com, 0.60m). An oblique aerial photograph (below) 

shows the same area, taken looking north, with a high resolution hand held digital camera 

from a fixed wing aircraft in 2008. White arrows show the vantage point of oblique photos. 

 

2008 

2008 

 Fig.7. 

  Fig 8. 


