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Abstract 

The low-lying coastal floodplains of the Kakadu Region in tropical northern Australia 
encompass World Heritage Kakadu National Park and are highly vulnerable to future 
sea level-rise (SLR) and extreme weather events, yet there are no modelling tools to 
assess potential impacts of saltwater inundation (SWI) on freshwater ecosystems and to 
evaluate future management options. A tidally driven hydrodynamic model was 
developed to simulate the frequency and extent of SWI in the Kakadu Region for the 
following four mean SLR scenarios: 0 m (present-day, 2013); 0.14 m (2030); 0.70 m 
(2070); and 1.1 m (2100). Simulations were undertaken at 60-m spatial resolution using 
October dry-season tides, and a digital elevation model (0.10-m vertical resolution) 
constructed from LiDAR point cloud data was used to resolve coastal and river-system 
terrains. Model outputs (maximum extent and frequency of SWI) were used to assess 
potential loss of freshwater floodplains for each scenario at a park-wide scale and for 
three case-study areas that differ in tidal influence. Results show little loss by 2030 (–
3%), a possible threshold effect by 2070 (–42%) and ameliorating after 2100 (–65%). 
Although freshwater floodplains further from the coast showed least exposure to 
simulated SLR, indicating potential refuge areas, all floodplains on Kakadu will be 
exposed to SWI by 2132 (+117 years). 

Additional keywords: Ramsar, salinity, storm surge, vegetation, wetlands, World 
Heritage. 

 

http://www.publish.csiro.au/MF/MF16049
mailto:peter.bayliss@csiro.au


References 

Abel, N., Gorddard, R., Harman, B., Leitch, A., Langridge, J., Ryan, A., and Heyenga, S. 
(2011). Sea level rise, coastal development and planned retreat: analytical framework, 
governance principles and an Australian case study. Environmental Science & Policy 14, 
279–288.  
| Sea level rise, coastal development and planned retreat: analytical framework, 
governance principles and an Australian case study.CrossRef |   
 
Anstee, J. M., Botha, E. J., Byrne, G. T., Dyce, P., and Schroeder, T. (2014). Remote 
sensing methods to map and monitor the condition of coastal habitats and other 
surrogates for biodiversity, Part A: remote sensing methods to map floodplain vegetation 
of the Kakadu National Park. Internal report. (CSIRO Oceans and Atmosphere Flagship: 
Canberra).  
 
Ball, M. C. (1998). Mangrove species richness in relation to salinity and waterlogging: a 
case study along the Adelaide River floodplain, northern Australia. Global Ecology and 
Biogeography Letters 7, 73–82.  
| Mangrove species richness in relation to salinity and waterlogging: a case study along 
the Adelaide River floodplain, northern Australia.CrossRef |   
 
Ball, M. C., and Pidsley, S. M. (1995). Growth responses to salinity in relation to 
distribution of two mangrove species, Sonneratia alba and S. lanceolata, in northern 
Australia. Functional Ecology 9, 77–85.  
| Growth responses to salinity in relation to distribution of two mangrove 
species, Sonneratia alba and S. lanceolata, in northern Australia.CrossRef |   
 
Bartolo, R., Wasson, R., Valentine, E., Cleland, S., Bayliss, P., and Winderlich, S. 
(2008). Climate change: the status of climate change research in the Kakadu landscape 
context. In ‘Kakadu National Park Landscape Symposia Series 2007–2009. Symposium 
1: Landscape Change Overview, 17–18 April 2007, South Alligator Inn, Kakadu National 
Park’. pp. 84–96. Internal report 532, April. Supervising Scientist, Darwin.  
 
Bartolo, R. E., van Dam, R. A., and Bayliss, P. (2012). Regional ecological risk 
assessment for Australia’s tropical rivers: application of the relative risk model. Human 
and Ecological Risk Assessment 18, 16–46.  
| Regional ecological risk assessment for Australia’s tropical rivers: application of the 
relative risk 
model.CrossRef | 1:CAS:528:DC%2BC38XovFGmuw%3D%3D&md5=9a8746a933d405
77f315e58354f39f01CAS |   
 
Bayliss, B., Brennan, K., Eliot, I., Finlayson, M., Hall, R., House, T., Pidgeon, R., 
Walden, D., and Waterman, P. (1997). Vulnerability assessment of predicted climate 
change and sea level rise in the Alligator Rivers Region, Northern Territory, Australia. 
Report 123. Supervising Scientist, Canberra.  
 
Bayliss, P., and Yeomans, K. M. (1990). The seasonal distribution and abundance of 
magpie geese in the Northern Territory, and its relation to habitat. Australian Wildlife 
Research 17, 15–38.  
| The seasonal distribution and abundance of magpie geese in the Northern Territory, 

http://dx.doi.org/10.1016/J.ENVSCI.2010.12.002
http://dx.doi.org/10.1016/J.ENVSCI.2010.12.002
http://dx.doi.org/10.2307/2997699
http://dx.doi.org/10.2307/2997699
http://dx.doi.org/10.2307/2390093
http://dx.doi.org/10.2307/2390093
http://dx.doi.org/10.1080/10807039.2012.631467
http://dx.doi.org/10.1080/10807039.2012.631467
http://dx.doi.org/10.1080/10807039.2012.631467
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DC%2BC38XovFGmuw%3D%3D&md5=9a8746a933d40577f315e58354f39f01
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DC%2BC38XovFGmuw%3D%3D&md5=9a8746a933d40577f315e58354f39f01
http://dx.doi.org/10.1071/WR9900015
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


and its relation to habitat.CrossRef |   
 
Bayliss, P., Kennard, M., Bartolo, R., and Close, P. (2011). An assessment of risks to 
aquatic ecosystems in northern Australia from development and sea level rise threats. 
Final report for NAWFA2, Chapter 4. CSIRO, Brisbane.  
 
Bayliss, P., van Dam, R., and Bartolo, R. E. (2012). Quantitative ecological risk 
assessment of the Magela Creek floodplain in Kakadu National Park, Australia: 
comparing point source risks from the Ranger Uranium Mine to diffuse landscape-scale 
risks. Human and Ecological Risk Assessment 18, 115–151.  
| Quantitative ecological risk assessment of the Magela Creek floodplain in Kakadu 
National Park, Australia: comparing point source risks from the Ranger Uranium Mine to 
diffuse landscape-scale 
risks.CrossRef | 1:CAS:528:DC%2BC38XovFGmtw%3D%3D&md5=c4f8563364bc5de6
c84af1a4e5c5e2d1CAS |   
 
Bayliss, P., Dutra, L. X. C., and Melo, L. F. C. (2015). Part I. Risks from sea level rise 
due to climate change. In ‘Managing Threats to Floodplain Biodiversity and Cultural 
Values on Kakadu National Park’. pp. 14-206. (CSIRO: Brisbane.)  
 
Begnudelli, L., and Sanders, B. (2007). Conservative wetting and drying methodology for 
quadrilateral grid finite-volume models. Journal of Hydraulic Engineering 133, 312–322.  
| Conservative wetting and drying methodology for quadrilateral grid finite-volume 
models.CrossRef |   
 
BMT WBM (2009). Kakadu storm surge modelling. Internal memorandum. Undertaken 
as part the Commonwealth Department of Climate Change Coastal Vulnerability 
Assessment. Systems Engineering Australia, Brisbane, Qld.  
 
BMT WBM (2010). Kakadu: vulnerability to climate change impacts. A report to the 
Australian Government Department of Climate Change and Energy Efficiency, 
Canberra.  
 
Bureau of Meteorology (2013a). Bureau of Meteorology submission to ‘The Senate 
Standing Committee on Environment and Communications’ Inquiry into recent trends in 
and preparedness for extreme weather events. Bureau of Meteorology, Canberra.  
 
Bureau of Meteorology (2013b). Climate data online. Available 
at http://www.bom.gov.au/climate/data/ [Verified 20 December 2013].  
 
Bureau of Meteorology (2013c). Australian Baseline Sea Level Monitoring Project. 
Available at http://www.bom.gov.au/oceanography/projects/abslmp/ [Verified 1 June 
2013].  
 
Bureau of Meteorology (2014). Australian monthly climate summary. Available 
at http://www.bom.gov.au/climate/current/month/aus/archive/200703.summary.shtml [Ve
rified 26 June 2014].  
 
Church, J. A., and White, N. J. (2011). Sea-level rise from the late 19th to the early 21st 
century. Surveys in Geophysics 32, 585–602.  
| Sea-level rise from the late 19th to the early 21st century.CrossRef |   
 

http://dx.doi.org/10.1071/WR9900015
http://dx.doi.org/10.1080/10807039.2012.632290
http://dx.doi.org/10.1080/10807039.2012.632290
http://dx.doi.org/10.1080/10807039.2012.632290
http://dx.doi.org/10.1080/10807039.2012.632290
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DC%2BC38XovFGmtw%3D%3D&md5=c4f8563364bc5de6c84af1a4e5c5e2d1
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DC%2BC38XovFGmtw%3D%3D&md5=c4f8563364bc5de6c84af1a4e5c5e2d1
http://dx.doi.org/10.1061/(ASCE)0733-9429(2007)133:3(312)
http://dx.doi.org/10.1061/(ASCE)0733-9429(2007)133:3(312)
http://www.bom.gov.au/climate/data/
http://www.bom.gov.au/oceanography/projects/abslmp/
http://www.bom.gov.au/climate/current/month/aus/archive/200703.summary.shtml
http://dx.doi.org/10.1007/S10712-011-9119-1
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


Church, J. A., White, N. J., Coleman, R., Lembeck, K., and Mitrovica, J. X. (2004). 
Estimates of the regional distribution of sea level rise over the 1950–2000 
period. Journal of Climate 17, 2609–2625.  
| Estimates of the regional distribution of sea level rise over the 1950–2000 
period.CrossRef |   
 
Church, J. A., Hunter, J. R., McInnes, K. L., and White, N. L. (2006). Sea-level rise 
around the Australian coastline and the changing frequency of extreme sea-level 
events. Australian Meteorological Magazine 55, 253–260.   
 
Church, J. A., White, N. J., Hunter, J. R., and McInnes, K. L. (2012). Sea level. In 
‘Marine Climate Change in Australia: Impacts and Adaptation Responses, 2012 Report 
Card’. (Eds E. S. Poloczanska, A. J. Hobday and A. J. Richardson.) pp. 27–45. (CSIRO 
Climate Adaptation Flagship.) Available 
at http://www.oceanclimatechange.org.au/content/images/uploads/2012_Sealevel_Marin
eReportCard_2.pdf [Verified 2 July 2016].  
 
Church, J. A., Clark, P. U., Cazenave, A., Gregory, J. M., Jevrejeva, S., Levermann, A., 
Merrifield, M. A., Milne, G. A., Nerem, R. S., Nunn, P. D., Payne, A. J., Pfeffer, W. T., 
Stammer, D., and Unnikrishnan, A. S. (2013). Sea level change. In ‘Climate Change 
2013: the Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change’. (Eds T. F. 
Stocker, F. D. Qin, G.-K. Plattner, M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, 
V. Bex and P. M. Midgley.) pp. 1137–1216. (Cambridge University Press: Cambridge, 
UK.)  
 
Cobb, S. M., Saynor, M. J., Eliot, I., and Hall, R. (2000). Saltwater intrusion in the 
Alligator Rivers region, northern Australia. In ‘Assessment and Monitoring of Coastal 
Change in the Alligator Rivers Region, Northern Australia.’ (Eds I. Eliot, M. Saynor M. M. 
Eliot and C. M. Finlayson.) Report 157, pp. 118–131. Supervising Scientist, Darwin.  
 
Cobb, S. M., Saynor, M. J., Eliot, M., Eliot, I., and Hall, R. (2007). Saltwater intrusion and 
mangrove encroachment of coastal wetlands in the Alligator Rivers Region, Northern 
Territory, Australia. Report 191, pp. 1–50. Supervising Scientist, Darwin.  
 
Cowie, I. D. (2003). Freshwater aquatic plants of Darwin Harbour catchments. In 
‘Proceedings of Darwin Harbour Region: Current Knowledge and Future Needs. Public 
Presentations’, February 2003, Darwin, NT. (Ed. Working Group for the Darwin Harbour 
Advisory Committee.) pp. 160–177. (Department of Infrastructure, Planning and 
Environment: Darwin.)  
 
CSIRO and Bureau of Meteorology (2007). Climate change in Australia: technical report. 
CSIRO, Canberra.  
 
Delaney, R., Fukuda, Y., and Saalfeld, K. (2009). ‘Management Program for the Magpie 
Goose (Anseranas semipalmata) in the Northern Territory of Australia, 2009–2014.’ 
(Northern Territory Department of Natural Resources, Environment, the Arts and Sport: 
Darwin.)  
 
Department of Climate Change (2009). ‘Climate Change Risks to Australia’s Coast: a 
First Pass National Assessment.’ (Department of Climate Change: Canberra.)  
 

http://dx.doi.org/10.1175/1520-0442(2004)017%3C2609:EOTRDO%3E2.0.CO;2
http://dx.doi.org/10.1175/1520-0442(2004)017%3C2609:EOTRDO%3E2.0.CO;2
http://www.oceanclimatechange.org.au/content/images/uploads/2012_Sealevel_MarineReportCard_2.pdf
http://www.oceanclimatechange.org.au/content/images/uploads/2012_Sealevel_MarineReportCard_2.pdf
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


Director of National Parks (2010). Kakadu National Park Climate Change Strategy 
2010–2015. Department of the Environment, Water, Heritage and the Arts, Canberra, 
Australia. Available at http://www.environment.gov.au/parks/climate.html [Verified 6 April 
2016].  
 
Dutra, L. X. C., Bayliss, P., and Melo, L. F. C. (2015). ‘Managing Threats to Floodplain 
Biodiversity and Cultural Values on Kakadu National Park. Part II. Participatory Methods 
and Integrated Assessments.’ (CSIRO: Brisbane.)  
 
Eliot, I., Finlayson, C. M., and Waterman, P. (1999). Predicted climate change, sea level 
rise and wetland management in the Australian wet-dry tropics. Wetlands Ecology and 
Management 7, 63–81.  
| Predicted climate change, sea level rise and wetland management in the Australian 
wet-dry tropics.CrossRef |   
 
Eliot, I., Saynor, M., Eliot, M., and Finlayson, C. M. (2000). Assessment and monitoring 
of coastal change in the Alligator Rivers Region, northern Australia. Report 157. 
Supervising Scientist, Darwin.  
 
ESRI (2011). ‘ArcGIS Desktop: Release 10.’ (Environmental Systems Research 
Institute: Redlands, CA.)  
 
Finlayson, C. M., Bailey, B. J., and Cowie, I. D. (1989). Macrophyte vegetation of the 
Magela Creek flood plain, Alligator Rivers Region, Northern Territory. Research report 5. 
Supervising Scientist for the Alligator Rivers region, AGPS, Canberra.  
 
Finlayson, C. M., Cowie, I. D., and Bailey, B. J. (1990). Characteristics of a seasonally 
flooded freshwater system in monsoonal Australia. In ‘Wetland Ecology and 
Management: Case Studies’. (Eds D. F. Whigham, R. E. Good and J. Kvet.) pp. 141–
162. (Kluwer Academic Publishers: Dordrecht, Netherlands.)  
 
Finlayson, C. M., Lowry, J., Bellio, M. G., Nou, S., Pidgeon, R., Walden, D., Humphrey, 
C., and Fox, G. (2006). Biodiversity of the wetlands of the Kakadu Region, northern 
Australia. Aquatic Sciences 68, 374–399.  
| Biodiversity of the wetlands of the Kakadu Region, northern Australia.CrossRef |   
 
Frith, H. J., and Davies, S. J. J. F. (1961). Ecology of the magpie goose, Anseranas 
semipalmata Latham (Anatidae). CSIRO Wildlife Research 6, 91–141.  
| Ecology of the magpie goose, Anseranas semipalmata Latham (Anatidae).CrossRef |   
 
Gallant, J. C., Dowling, T. I., Read, A. M., Wilson, N., Tickler, P., and Inskeep, C. (2011). 
1 second SRTM derived digital elevation models user guide. (Geoscience Australia.) 
Available at http://www.ga.gov.au/metadata-gateway/metadata/record/69816/ [Verified 
13 April 2016].  
 
Gitay, H., Brown, S., Easterlin, W., and Jallow, B. (2001). Ecosystems and their goods 
and services. In ‘Climate Change 2001: Impacts, Adaptation and Vulnerability. Working 
Group II of the Intergovernmental Panel on Climate Change’. (Eds J. J. McCarthy, O. F. 
Canziani, N. A. Leary, D. J. Dokken, and K. S. White.) pp. 237–342. (Cambridge 
University Press: Cambridge, UK.) Available 
at http://www.grida.no/publications/other/ipcc_tar/?src=/climate/ipcc_tar/wg2/inde.htm [V

http://www.environment.gov.au/parks/climate.html
http://dx.doi.org/10.1023/A:1008477110382
http://dx.doi.org/10.1023/A:1008477110382
http://dx.doi.org/10.1007/S00027-006-0852-3
http://dx.doi.org/10.1071/CWR9610091
http://www.ga.gov.au/metadata-gateway/metadata/record/69816/
http://www.grida.no/publications/other/ipcc_tar/?src=/climate/ipcc_tar/wg2/inde.htm
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


erified 8 April 2016].  
 
Green, D., Jackson, S., and Morrison, J. (2009). ‘Risks from Climate Change to 
Indigenous Communities in the Tropical North of Australia.’ (Department of Climate 
Change and Energy Efficiency: Canberra.)  
 
Hare, W. (2003). Assessment of knowledge on impacts of climate change contribution to 
the specification of article 2 of the UNFCCC Potsdam, Berlin. Available 
at http://www.wbgu.de/wbgu_sn2003_ex01.pdf [Verified 8 April 2016].  
 
Harper, B. A. (2001). Queensland climate change and community vulnerability to tropical 
cyclones: ocean hazard assessment: stage 1. Report prepared by Systems Engineering 
Australia in conjunction with James Cook University Marine Modelling Unit, Queensland 
Government, March.  
 
Hart, B. T., Bailey, P., Edwards, R., Hortle, K., James, K., McMahon, A., Meredith, C., 
and Swadling, K. (1991). A review of the salt sensitivity of the Australian freshwater 
biota. Hydrobiologia 210, 105–144.  
| A review of the salt sensitivity of the Australian freshwater biota.CrossRef |   
 
Hilton, J., Woolard, F., and Prakash, M. (2014). Hydrodynamic modelling of saline 
inundation from sea level rise in Kakadu National Park. Stage 2 report, 1st September 
2014. CSIRO, Melbourne.  
 
Hilton, J., Woolard, F., and Prakash, M. (2015). Hydrodynamic modelling of saline 
inundation from sea level rise in Kakadu National Park. Stage 2 report, 1 September 
2014. Internal Client: CSIRO Marine and Atmospheric Research, Wealth from Oceans 
Flagship. Internal report, Canberra. Available 
at https://publications.csiro.au/rpr/download?pid=csiro:EP153800&dsid=DS3 [verified 18 
June 2016].  
 
Hobbs, R. J., Hallett, L. M., Ehrlich, P. R., and Mooney, H. A. (2011). Intervention 
ecology: applying ecological science in the twenty-first century. Bioscience 61, 442–
450.  
| Intervention ecology: applying ecological science in the twenty-first century.CrossRef |   
 
Hubbert, G. D., and McInnes, K. L. (1999). A storm surge inundation model for coastal 
planning and impact studies. Journal of Coastal Research 15, 168–185.   
 
Hyder Consulting (2008). The impacts and management implications of climate change 
for the Australian government’s protected areas. A report to the Department of 
Environment, Water, Heritage and the Arts and the Department of Climate Change. 
Hyder Consulting, Canberra.  
 
IPCC (2007a). ‘Climate Change 2007: the Physical Science Basis. Contribution of 
Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change.’ (Eds S. Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K. B. 
Averyt, M. Tignor and H. L. Miller.) (Cambridge University Press: Cambridge, UK.) 
Available at https://www.ipcc.ch/pdf/assessment-
report/ar4/wg1/ar4_wg1_full_report.pdf [Verified 6 April 2016].  
 

http://www.wbgu.de/wbgu_sn2003_ex01.pdf
http://dx.doi.org/10.1007/BF00014327
https://publications.csiro.au/rpr/download?pid=csiro:EP153800&dsid=DS3
http://dx.doi.org/10.1525/BIO.2011.61.6.6
https://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4_wg1_full_report.pdf
https://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4_wg1_full_report.pdf
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


IPCC (2007b). ‘Climate Change 2007: Impacts, Adaptation and Vulnerability. 
Contribution of Working Group II to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change.’ (Eds M. L. Parry, O. F. Canziani, J. P. 
Palutikof, P. J. van der Linden and C. E. Hanson.) (Cambridge University Press: 
Cambridge, UK.) Available at http://www.ipcc.ch/ipccreports/ar4-wg2.htm [Verified 8 
April 2016].  
 
IPCC (2012). Managing the Risks of Extreme Events and Disasters to Advance Climate 
Change Adaptation. A Special Report of Working Groups I and II of the 
Intergovernmental Panel on Climate Change (Eds C.B. Field, V. Barros, T.F. Stocker, D. 
Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. 
Tignor, and P.M. Midgley). (Cambridge University Press: Cambridge, UK, and New 
York).  
 
IPCC (2013). Summary for policymakers. In ‘Climate Change 2013: the Physical 
Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change’. (Eds T. F. Stocker, D. Qin, G-K. Plattner, 
M. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P. M. Midgley.) pp. 3–
29. (Cambridge University Press: Cambridge, UK.) Available 
at https://www.ipcc.ch/pdf/assessment-
report/ar5/wg1/WGIAR5_SPM_brochure_en.pdf [Verified 6 April 2016].  
 
IPCC (2014). ‘Climate Change 2014: Synthesis Report. Contribution of Working Groups 
I, II and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate 
Change.’ (Eds R.K. Pachauri and L.A.Meyer). (IPCC: Geneva, Switzerland.)  
 
James, K. R., and Hart, B. T. (1993). Effect of salinity on four freshwater 
macrophytes. Australian Journal of Marine and Freshwater Research 44, 769–777.  
| Effect of salinity on four freshwater 
macrophytes.CrossRef | 1:CAS:528:DyaK2cXitlOrsL0%3D&md5=ff70132a9e9b6a31518
2ace02cf932e1CAS |   
 
Jevrejeva, S., Moore, J. C., and Grinsted, A. (2010). How will sea level respond to 
changes in natural and anthropogenic forcings by 2100? Geophysical Research 
Letters 37, L07703.  
| How will sea level respond to changes in natural and anthropogenic forcings by 
2100?CrossRef |   
 
Kakadu LiDAR Project (2011). ‘CSIRO Data Access Portal.’ LiDAR_Point_Clouds, 
Classified. Australian Height Datum10.4225/08/54770ECCD1F66  
 
Kurganov, A., and Petrova, G. (2007). A second-order well-balanced positivity 
preserving central-upwind scheme for the Saint-Venant System. Communications in 
Mathematical Sciences 5, 133–160.  
| A second-order well-balanced positivity preserving central-upwind scheme for the 
Saint-Venant System.CrossRef |   
 
McInnes, K. L., Walsh, K. J. E., Hubbert, G. D., and Beer, T. (2003). Impact of sea level 
rise and storm surges on a coastal community. Natural Hazards 30, 187–207.  
| Impact of sea level rise and storm surges on a coastal community.CrossRef |   
 

http://www.ipcc.ch/ipccreports/ar4-wg2.htm
https://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WGIAR5_SPM_brochure_en.pdf
https://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WGIAR5_SPM_brochure_en.pdf
http://dx.doi.org/10.1071/MF9930769
http://dx.doi.org/10.1071/MF9930769
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DyaK2cXitlOrsL0%3D&md5=ff70132a9e9b6a315182ace02cf932e1
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DyaK2cXitlOrsL0%3D&md5=ff70132a9e9b6a315182ace02cf932e1
http://dx.doi.org/10.1029/2010GL042947
http://dx.doi.org/10.1029/2010GL042947
http://dx.doi.org/10.4310/CMS.2007.V5.N1.A6
http://dx.doi.org/10.4310/CMS.2007.V5.N1.A6
http://dx.doi.org/10.1023/A:1026118417752
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


McInnes, K. L., Walsh, K. J. E., O’Grady, J. G., Hoeke, R. K., Colberg, F., and Hubbert, 
G. D. (2014). Quantifying storm tide risk in Fiji due to climate variability and 
change. Global and Planetary Change 116, 115–129.  
| Quantifying storm tide risk in Fiji due to climate variability and change.CrossRef |   
 
McInnes, K. L., Church, J., Monselesan, D., Hunter, J. R., O’Grady, J. G., Haigh, I. D., 
and Zhang, X. (2015). Information for Australian impact and adaptation planning in 
response to sea-level rise. Australian Meteorological and Oceanographic Journal 65, 
127–149.   
 
McMaster, D., Adams, V., Setterfield, S. A., McIntyre, D., and Douglas, M. M. (2014). 
Para grass management and costing trial within Kakadu National Park. In ‘Proceedings 
of the Nineteenth Australasian Weeds Conference’, September 2014, Hobart, Tas. (Ed. 
M. Baker.) pp. 129–133. (Tasmanian Weed Society: Hobart.) Available 
at http://www.caws.org.au/awc/2014/awc201411291.pdf [Verified 30 May 2016].  
 
McQuade, C. V., Arthur, J. T., and Butterworth, I. J. (1996). Climate and hydrology. In 
‘Landscape and Vegetation of the Kakadu Region, Northern Australia’. (Eds C.M. 
Finlayson and I. von Oertzen.) pp. 17–35. (Kluwer Academic Publishers: Dordrecht.)  
 
Morton, S., Brennan, K., and Armstrong, M. (1990). Distribution and abundance of 
magpie geese, Anseranas semipalmata, in the Alligator Rivers Region, Northern 
Territory. Australian Journal of Ecology 15, 307–320.  
| Distribution and abundance of magpie geese, Anseranas semipalmata, in the Alligator 
Rivers Region, Northern Territory.CrossRef |   
 
Nicholls, R. J. (2010). Impacts of and responses to sea-level rise. In ‘Understanding 
Sea-Level Rise and Variability’. (Eds J. A. Church, P. L. Woodworth, T. Aarup, and W. 
W. Wilson.) pp. 17–51. (Wiley-Blackwell: Hoboken, NJ.)  
 
Nicholls, R. J. (2011). Planning for the impacts of sea level rise. Oceanography 24, 144–
157.  
| Planning for the impacts of sea level rise.CrossRef |   
 
Nicholls, R. J., and Cazenave, A. (2010). Sea level rise and its impact on coastal 
zones. Science 328, 1517–1520.  
| Sea level rise and its impact on coastal 
zones.CrossRef | 1:CAS:528:DC%2BC3cXnsVWnt7g%3D&md5=b5c33d53114af7ad36
9e3fc47a614521CAS | 20558707PubMed |   
 
Nicholls, R. J., and Lowe, J. A. (2006). Climate stabilisation and impacts of sea-level 
rise. In ‘Avoiding Dangerous Climate Change’. (Eds H. J. Schellnhuber, W. Cramer, N. 
Nakicenovic, T. M. L. Wigley and G. Yohe.) pp. 195–202. (Cambridge University Press: 
Cambridge, UK.)  
 
Nicholls, R. J., Hanson, S., Herweijer, C., Patmore, N., Hallegatte, S., Corfee-Morlot, J., 
Chateau, J., and Muir-Wood, R. (2008). Screening Study: Ranking Port Cities with High 
Exposure and Vulnerability to Climate Extremes. OECD Environment Working Paper 
Series, number 1, pp. 1–62. (OECD Publishing: Paris.) Available 
at http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(20
07)1&doclanguage=en [Verified 30 May 2016].  
 

http://dx.doi.org/10.1016/J.GLOPLACHA.2014.02.004
http://www.caws.org.au/awc/2014/awc201411291.pdf
http://dx.doi.org/10.1111/J.1442-9993.1990.TB01035.X
http://dx.doi.org/10.1111/J.1442-9993.1990.TB01035.X
http://dx.doi.org/10.5670/OCEANOG.2011.34
http://dx.doi.org/10.1126/SCIENCE.1185782
http://dx.doi.org/10.1126/SCIENCE.1185782
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DC%2BC3cXnsVWnt7g%3D&md5=b5c33d53114af7ad369e3fc47a614521
http://chemport.cas.org/cgi-bin/sdcgi?APP=ftslink&action=reflink&origin=csiro&version=1.0&pissn=1323-1650&pyear=2016&coi=1:CAS:528:DC%2BC3cXnsVWnt7g%3D&md5=b5c33d53114af7ad369e3fc47a614521
http://www.ncbi.nlm.nih.gov/pubmed?cmd=Retrieve&list_uids=20558707&dopt=Abstract
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2007)1&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/WKP(2007)1&doclanguage=en
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


Nicholls, R. J., Marinova, N., Lowe, J. A., Brown, S., Vellinga, P., de Gusmao, D., Hinkel, 
J., and Tol, R. S. J. (2011). Sea-level rise and its possible impacts given a ‘beyond 4 
degree world’ in the 21st century. Philosophical Transactions of the Royal Society – A. 
Mathematical, Physical and Engineering Sciences 369, 161–181.  
| Sea-level rise and its possible impacts given a ‘beyond 4 degree world’ in the 21st 
century.CrossRef |   
 
Nielsen, D. L., Brock, M. A., Rees, G. N., and Baldwin, D. S. (2003). Effects of 
increasing salinity on freshwater ecosystems in Australia. Australian Journal of 
Botany 51, 655–665.  
| Effects of increasing salinity on freshwater ecosystems in Australia.CrossRef |   
 
Nunn, P. D., and Reid, N. J. (2016). Aboriginal memories of inundation of the Australian 
coast dating from more than 7000 years ago. The Australian Geographer 47, 11–47.  
| Aboriginal memories of inundation of the Australian coast dating from more than 7000 
years ago.CrossRef |   
 
Petty, A., Lindner, D., Freeman, J., and Bowman, D. (2005). Channel changes within the 
South Alligator tidal interface region from 1950–2004. Final report of the Kakadu 
National Park Channel Change Project, submitted 9 June 2005, Darwin.  
 
Poloczanska, E. S., Hobday, A. J., and Richardson, A. J. (Eds) (2012). Marine climate 
change. Impacts and adaptation report card Australia 2012. National Climate Change 
Adaptation Research Facility (NCCARF), Marine Biodiversity and Resources Adaptation 
Network, CSIRO Climate Adaptation Flagship and the Fisheries Research and 
Development Corporation (FRDC: Canberra). Available 
at www.oceanclimatechange.org.au [Verified 7 February 2016].  
 
Press, T., Lea, D., Webb, A., and Graham, A. (Eds) (1995). ‘Kakadu: Natural and 
Cultural Heritage and Management.’ (Australian National University: Darwin.)  
 
Saunders, K., Woolard, F., and Prakash, M. (2013). Hydrodynamic modelling of tidal 
inundation from sea level rise in Kakadu National Park. Final report. CSIRO, Melbourne.  
 
Saunders, K., Woolard, F., and Prakash, M. (2014). Hydrodynamic modelling of tidal 
inundation from sea level rise in Kakadu National Park. CSIRO report, Melbourne. 
Available 
at https://publications.csiro.au/rpr/download?pid=csiro:EP14519&dsid=DS2 [Verified 18 
June 2016].  
 
Schodde, R., Headley, A. B., Mason, I. J., and Martenz, P. N. (1987). Vegetation 
habitats of Kakadu National Park, Alligator Rivers Region, Northern Territory, Australia. 
Final report to Australia National Parks and Wildlife Service. CSIRO Division of Wildlife 
and Rangelands Research, Canberra.  
 
Setterfield, S. A., Douglas, M. M., Petty, A. M., Bayliss, P., Ferdinands, K. B., and 
Winderlich, S. (2014). Floodplain weeds in Australia's Kakadu National Park. In ‘Plant 
Invasions in Protected Areas: Patterns, Problems and Challenges’. (Eds L. C. Foxcroft, 
D. M. Richardson, P. Pysek and P. Genovesi.). pp. 167–189. (Springer: 
Berlin.)10.1007/978-94-007-7750-7_9  
 

http://dx.doi.org/10.1098/RSTA.2010.0291
http://dx.doi.org/10.1098/RSTA.2010.0291
http://dx.doi.org/10.1071/BT02115
http://dx.doi.org/10.1080/00049182.2015.1077539
http://dx.doi.org/10.1080/00049182.2015.1077539
http://www.oceanclimatechange.org.au/
https://publications.csiro.au/rpr/download?pid=csiro:EP14519&dsid=DS2
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


Shen, C., Jin, G., Xin, P., Kong, J., and Li, L. (2015). Effects of salinity variations on pore 
water flow in salt marshes. Water Resources Research 51, 4301–4319.  
| Effects of salinity variations on pore water flow in salt marshes.CrossRef |   
 
Short, A. D., and Woodroffe, C. D. (2009). ‘The Coast of Australia.’ (Cambridge 
University Press: New York.)  
 
Snyder, G. H., and Sanchez, C. A. (1990). Chinese water chestnut production on 
shallow organic soils. Florida Department of Agriculture and Consumer Service, Division 
of Marketing, Tallahassee, FL. (University of Florida Everglades Research and 
Education Center publication: Belle Glade, FL.)  
 
Synolakis, C. E., Bernard, E. N., Titov, V. V., Kânoğlu, U., and González, F. I. (2008). 
Validation and verification of tsunami numerical models. Pure and Applied 
Geophysics 165, 2197–2228.  
| Validation and verification of tsunami numerical models.CrossRef |   
 
Taylor, J. A., and Tullock, D. (1985). Rainfall in the wet-dry tropics: extreme events at 
Darwin and similarities between years during the period 1870–1983. Australian Journal 
of Ecology 10, 81–95.   
 
Traill, L. W., Bradshaw, C. J., Delean, S., and Brook, B. W. (2010). Wetland 
conservation and sustainable use under global change: a tropical Australian case study 
using magpie geese. Ecography 33, 818–825.  
| Wetland conservation and sustainable use under global change: a tropical Australian 
case study using magpie geese.CrossRef |   
 
Tremblay, P. (2010). The impact of climate change on Australian tourism destinations: 
developing adaptation and response strategies for the Kakadu/Top End region. In 
‘Kakadu National Park Landscape Symposia Series 2007–2009. Symposium 4: Climate 
Change’, 6–7 August 2008, Kakadu National Park, Jabiru, NT. (Ed. S. Winderlich.) 
Internal report 567, pp. 37–41. Supervising Scientist, Darwin.  
 
Ward, D. P., Petty, A., Setterfield, S. A., Douglas, M. M., Ferdinands, K., Hamilton, S. K., 
and Phinn, S. (2014). Floodplain inundation and vegetation dynamics in the Alligator 
Rivers Region (Kakadu) of northern Australia assessed using optical and radar remote 
sensing. Remote Sensing of Environment 147, 43–55.  
| Floodplain inundation and vegetation dynamics in the Alligator Rivers Region (Kakadu) 
of northern Australia assessed using optical and radar remote sensing.CrossRef |   
 
White, N. J., Haigh, I. D., Church, J. A., Koen, T., Watson, C. S., Pritchard, T. R., 
Watson, P. J., Burgette, R. J., McInnes, K. L., You, Z. -J., Zhang, X., and Tregoning, P. 
(2014). Australian sea levels: trends, regional variability and influencing factors. Earth-
Science Reviews 136, 155–174.  
| Australian sea levels: trends, regional variability and influencing factors.CrossRef |   
 
Whiteside, T., and Bartolo, R. (2014). Vegetation map for Magela Creek floodplain using 
WorldView-2 multispectral image data. Internal Report 628. Supervising Scientist, 
Darwin.  
 
Whiteway, T. (2009). Australian Bathymetry and Topography Grid, June 2009. Scale 
1 : 5 000 000. (Geoscience Australia: Canberra.) Available 

http://dx.doi.org/10.1002/2015WR016911
http://dx.doi.org/10.1007/S00024-004-0427-Y
http://dx.doi.org/10.1111/J.1600-0587.2009.06205.X
http://dx.doi.org/10.1111/J.1600-0587.2009.06205.X
http://dx.doi.org/10.1016/J.RSE.2014.02.009
http://dx.doi.org/10.1016/J.RSE.2014.02.009
http://dx.doi.org/10.1016/J.EARSCIREV.2014.05.011
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL
http://www.publish.csiro.au/MF/OpenURL_BaseURL


at http://dx.doi.org/10.4225/25/53D99B6581B9A [Verified 6 April 2016].  
 
Wilson, B. A., Whitehead, P. J., and Brocklehurst, P. S. (1991). ‘Classification, 
Distribution and Environmental Relationships of Coastal Floodplain Vegetation, Northern 
Territory, Australia, March–May 1990. Technical Memorandum 91/2.’ (Conservation 
Commission of the Northern Territory, Land Conservation Unit: Palmerston, NT.)  
 
Winn, K. O. (2001). Saltwater intrusion and morphological change at Point Farewell, 
Alligator Rivers region. Internal report 387. Supervising Scientist, Darwin.  
 
Winn, K. O., Saynor, M. J., Eliot, M. J., and Eliot, I. (2006). Saltwater intrusion and 
morphological change at the mouth of the East Alligator River, Northern 
Territory. Journal of Coastal Research 22, 137–149.  
| Saltwater intrusion and morphological change at the mouth of the East Alligator River, 
Northern Territory.CrossRef |   
 

http://dx.doi.org/10.4225/25/53D99B6581B9A
http://dx.doi.org/10.2112/05A-0011.1
http://dx.doi.org/10.2112/05A-0011.1
http://www.publish.csiro.au/MF/OpenURL_BaseURL

	Full paper available from Marine & Freshwater Research:  http://www.publish.csiro.au/MF/MF16049
	Assessing sea level-rise risks to coastal floodplains in the Kakadu Region, northern Australia, using a tidally driven hydrodynamic model
	Abstract
	References


