
 

 

Technical information supporting the 2023 

native flora and fauna environmental trend 

and condition report cards 

Department for Environment and Water  

August, 2023 

DEW Technical note 2023/23 

 

  



DEW Technical report 2023/23 

 

i 

Department for Environment and Water 

Government of South Australia 

August 2023 

 

81-95 Waymouth St, ADELAIDE SA 5000 

Telephone +61 (8) 8463 6946 

Facsimile +61 (8) 8463 6999 

ABN 36702093234 

 

www.environment.sa.gov.au  

 

 

Disclaimer 

The Department for Environment and Water and its employees do not warrant or make any representation 

regarding the use, or results of the use, of the information contained herein as regards to its correctness, accuracy, 

reliability, currency or otherwise. The Department for Environment and Water and its employees expressly 

disclaims all liability or responsibility to any person using the information or advice. Information contained in this 

document is correct at the time of writing.  

 

 

 

With the exception of the Piping Shrike emblem, other material or devices protected by Aboriginal rights or a 

trademark, and subject to review by the Government of South Australia at all times, the content of this document 

is licensed under the Creative Commons Attribution 4.0 Licence. All other rights are reserved.  

© Crown in right of the State of South Australia, through the Department for Environment and Water  2024 

 

 

Preferred way to cite this publication 

Department for Environment and Water (2023). Technical information supporting the 2023 native flora and fauna 

environmental trend and condition report cards, DEW Technical report 2024/23, Government of South Australia, 

Department for Environment and Water , Adelaide. 

 

Download this document at https://data.environment.sa.gov.au 

 

 

http://www.environment.sa.gov.au/
http://www.environment.sa.gov.au/
https://data.environment.sa.gov.au/


DEW Technical report 2023/23 

 

ii 

Acknowledgement of Country 

We acknowledge and respect the Traditional Custodians whose ancestral lands we live and work upon and we pay 

our respects to their Elders past and present. We acknowledge and respect their deep spiritual connection and the 

relationship that Aboriginal and Torres Strait Islanders people have to Country. We also pay our respects to the 

cultural authority of Aboriginal and Torres Strait Islander people and their nations in South Australia, as well as 

those across Australia. 

 

Acknowledgements 

The current version of this report and associated report cards was prepared by Nigel Willoughby (DEW), Craig 

Meakin (DEW) and Douglas Green (DEW) with prior contributions by Lee Heard. Andrew West (DEW), Simon Bryars 

(DEW) and Glen Scholz (DEW) provided principal oversight throughout and technical review of this report. Tom 

Prowse (The University of Adelaide) provided an early sounding board regarding the general analysis methods 

used, their interpretation into classes and basic diagnostic checks on the results of Bayesian analyses and Alice 

Jones (The University of Adelaide) reviewed an earlier draft of this report providing valuable suggestions and 

comments that significantly improved the quality, clarity and transparency of this report. Improvements were 

made to this report, and associated report cards, based on reviews by: Stuart Brown (DEW); Dan Rogers (DEW); 

Jason Vanlaarhoven (DEW); Fi Taylor (DEW); Jason Higham (DEW); Sandy Carruthers (DEW); and Amy Ide (DEW) 

with prior contributions by Simon Bryars (DEW). 

 



DEW Technical report 2023/23 

 

iii 

Contents 

Acknowledgement of Country  .......................................................................................................................................ii  

Acknowledgements  .........................................................................................................................................................ii  

Contents  .......................................................................................................................................................................... iii  

Summary  .........................................................................................................................................................................xx  

1 Introduction  ...................................................................................................................................................................1 

1.1 Environmental trend and condition reporting in SA  ........................................................................................................... 1 

1.2 Purpose and benefits of SAõs environmental trend and condition report cards ..................................................... 1 

1.3 Native species report cards ........................................................................................................................................................... 1 

1.4 Flora and fauna .................................................................................................................................................................................. 2 

1.5 Sub-themes ......................................................................................................................................................................................... 2 

1.6 Inland waters ....................................................................................................................................................................................... 2 

1.7 Terrestrial .............................................................................................................................................................................................. 3 

1.8 Coastal and marine........................................................................................................................................................................... 3 

2 Methods  .........................................................................................................................................................................4 

2.1 Indicator ................................................................................................................................................................................................ 4 

2.2 Data sources ........................................................................................................................................................................................ 5 

2.2.1 Occurrence ........................................................................................................................................................................................... 5 

2.2.1.1 ôSupertableõ from the environmental databases of South Australia (EGIS) .......................................................... 6 

2.2.1.2 Global biodiversity information facility (GBIF) .................................................................................................................. 8 

2.2.1.3 Terrestrial ecosystem network (TERN) .............................................................................................................................. 10 

2.2.2 Spatial ................................................................................................................................................................................................. 12 

2.2.2.1 South Australian landscape regions .................................................................................................................................. 12 

2.2.2.2 Regional species conservation assessment (RSCA) subregions ............................................................................. 12 

2.2.3 Sub-theme ........................................................................................................................................................................................ 12 

2.2.4 Taxonomy .......................................................................................................................................................................................... 14 

2.2.5 Distribution  ....................................................................................................................................................................................... 14 

2.2.5.1 Regional species conservation assessment project (RSCA) ..................................................................................... 14 

2.3 Cleaning occurrence data ........................................................................................................................................................... 15 

2.3.1 Overview ............................................................................................................................................................................................ 15 

2.3.1.1 Site/visit/record/taxa  ............................................................................................................................................................... 16 

2.3.1.2 Context .......................................................................................................................................................................................... 16 

2.3.1.3 Binning .......................................................................................................................................................................................... 16 

2.3.2 Area of interest................................................................................................................................................................................ 16 

2.3.3 Date range of interest .................................................................................................................................................................. 17 

2.3.4 Temporal bin .................................................................................................................................................................................... 17 



DEW Technical report 2023/23 

 

iv 

2.3.5 Spatial reliability ............................................................................................................................................................................. 17 

2.3.6 Cell (assign a spatial bin) ............................................................................................................................................................. 18 

2.3.7 Taxonomy .......................................................................................................................................................................................... 18 

2.3.8 Assigning to a geographic area ............................................................................................................................................... 19 

2.3.9 Important data was NA ................................................................................................................................................................ 19 

2.3.10 Add list length  ............................................................................................................................................................................ 20 

2.3.11 Filter lists ....................................................................................................................................................................................... 20 

2.3.12 Summary....................................................................................................................................................................................... 20 

2.4 Trend and condition analysis..................................................................................................................................................... 21 

2.4.1 Individual taxa models ................................................................................................................................................................. 21 

2.4.2 Percentage declining models .................................................................................................................................................... 22 

2.4.3 Model evaluation ........................................................................................................................................................................... 22 

2.4.3.1 Sampling diagnostics .............................................................................................................................................................. 23 

2.4.3.2 Model diagnostics .................................................................................................................................................................... 23 

2.5 Reliability ........................................................................................................................................................................................... 24 

2.6 Workflow ........................................................................................................................................................................................... 25 

3 Inland waters native flora  ......................................................................................................................................... 29 

3.1 Results ................................................................................................................................................................................................ 31 

3.1.1 Model evaluation ........................................................................................................................................................................... 31 

3.1.1.1 Sampling diagnostics .............................................................................................................................................................. 31 

3.1.1.2 Model diagnostics .................................................................................................................................................................... 31 

3.1.2 Trend ................................................................................................................................................................................................... 32 

3.1.3 Condition ........................................................................................................................................................................................... 34 

3.2 Reliability ........................................................................................................................................................................................... 35 

3.2.1 Currency ............................................................................................................................................................................................. 35 

3.2.2 Applicability  ...................................................................................................................................................................................... 36 

3.2.3 Spatial ................................................................................................................................................................................................. 36 

3.2.4 Overall................................................................................................................................................................................................. 36 

4 Terrestrial native flora ............................................................................................................................................... 37 

4.1 Results ................................................................................................................................................................................................ 39 

4.1.1 Model evaluation ........................................................................................................................................................................... 39 

4.1.1.1 Sampling diagnostics .............................................................................................................................................................. 39 

4.1.1.2 Model diagnostics .................................................................................................................................................................... 39 

4.1.2 Trend ................................................................................................................................................................................................... 40 

4.1.3 Condition ........................................................................................................................................................................................... 42 

4.2 Reliability ........................................................................................................................................................................................... 43 

4.2.1 Currency ............................................................................................................................................................................................. 43 

4.2.2 Applicability  ...................................................................................................................................................................................... 44 



DEW Technical report 2023/23 

 

v 

4.2.3 Spatial ................................................................................................................................................................................................. 44 

4.2.4 Overall................................................................................................................................................................................................. 44 

5 Coastal and marine native flora ............................................................................................................................... 45 

5.1 Results ................................................................................................................................................................................................ 47 

5.1.1 Model evaluation ........................................................................................................................................................................... 47 

5.1.1.1 Sampling diagnostics .............................................................................................................................................................. 47 

5.1.1.2 Model diagnostics .................................................................................................................................................................... 47 

5.1.2 Trend ................................................................................................................................................................................................... 48 

5.1.3 Condition ........................................................................................................................................................................................... 50 

5.2 Reliability ........................................................................................................................................................................................... 51 

5.2.1 Currency ............................................................................................................................................................................................. 51 

5.2.2 Applicability  ...................................................................................................................................................................................... 52 

5.2.3 Spatial ................................................................................................................................................................................................. 52 

5.2.4 Overall................................................................................................................................................................................................. 52 

6 Inland waters native fauna  ....................................................................................................................................... 53 

6.1 Results ................................................................................................................................................................................................ 55 

6.1.1 Model evaluation ........................................................................................................................................................................... 55 

6.1.1.1 Sampling diagnostics .............................................................................................................................................................. 55 

6.1.1.2 Model diagnostics .................................................................................................................................................................... 55 

6.1.2 Trend ................................................................................................................................................................................................... 56 

6.1.3 Condition ........................................................................................................................................................................................... 58 

6.2 Reliability ........................................................................................................................................................................................... 59 

6.2.1 Currency ............................................................................................................................................................................................. 59 

6.2.2 Applicability  ...................................................................................................................................................................................... 60 

6.2.3 Spatial ................................................................................................................................................................................................. 60 

6.2.4 Overall................................................................................................................................................................................................. 60 

7 Terrestrial native fauna  ............................................................................................................................................. 61 

7.1 Results ................................................................................................................................................................................................ 63 

7.1.1 Model evaluation ........................................................................................................................................................................... 63 

7.1.1.1 Sampling diagnostics .............................................................................................................................................................. 63 

7.1.1.2 Model diagnostics .................................................................................................................................................................... 63 

7.1.2 Trend ................................................................................................................................................................................................... 64 

7.1.3 Condition ........................................................................................................................................................................................... 66 

7.2 Reliability ........................................................................................................................................................................................... 67 

7.2.1 Currency ............................................................................................................................................................................................. 67 

7.2.2 Applicability  ...................................................................................................................................................................................... 68 

7.2.3 Spatial ................................................................................................................................................................................................. 68 

7.2.4 Overall................................................................................................................................................................................................. 68 



DEW Technical report 2023/23 

 

vi 

8 Coastal and marine native fauna  ............................................................................................................................. 69 

8.1 Results ................................................................................................................................................................................................ 71 

8.1.1 Model evaluation ........................................................................................................................................................................... 71 

8.1.1.1 Sampling diagnostics .............................................................................................................................................................. 71 

8.1.1.2 Model diagnostics .................................................................................................................................................................... 71 

8.1.2 Trend ................................................................................................................................................................................................... 72 

8.1.3 Condition ........................................................................................................................................................................................... 74 

8.2 Reliability ........................................................................................................................................................................................... 75 

8.2.1 Currency ............................................................................................................................................................................................. 75 

8.2.2 Applicability  ...................................................................................................................................................................................... 76 

8.2.3 Spatial ................................................................................................................................................................................................. 76 

8.2.4 Overall................................................................................................................................................................................................. 76 

9 Discussion.................................................................................................................................................................... 77 

9.1 Reliability ........................................................................................................................................................................................... 79 

9.1.1 Unstructured data .......................................................................................................................................................................... 80 

9.1.2 Remaining bias ................................................................................................................................................................................ 80 

9.1.3 Low proportion of taxa with models  ...................................................................................................................................... 81 

9.1.4 Model challenges ........................................................................................................................................................................... 81 

9.1.5 The most concerning taxa have less data ............................................................................................................................ 81 

9.2 Summary ............................................................................................................................................................................................ 81 

10 References ................................................................................................................................................................. 82 

11 Appendices  ............................................................................................................................................................... 87 

11.1 Regional species conservation assessment subregions ................................................................................................. 87 

11.2 Sub-themes ...................................................................................................................................................................................... 89 

11.3 Data map ........................................................................................................................................................................................... 96 

11.4 Taxonomy .......................................................................................................................................................................................... 96 

11.5 Species assigned to each report card .................................................................................................................................. 252 

11.5.1 Species assigned to inland waters native flora ........................................................................................................... 252 

11.5.2 Inland waters native flora contributions  ........................................................................................................................ 258 

11.5.2.1 Inland waters native flora trend contributions for Alinytjara Wilu Ώara (AW) ................................................... 258 

11.5.2.2 Inland waters native flora trend contributions for Eyre Peninsula (EP) ............................................................. 261 

11.5.2.3 Inland waters native flora trend contributions for Hills and Fleurieu (HF) ....................................................... 274 

11.5.2.4 Inland waters native flora trend contributions for Kangaroo Island (KI)........................................................... 311 

11.5.2.5 Inland waters native flora trend contributions for Limestone Coast (LC) ......................................................... 335 

11.5.2.6 Inland waters native flora trend contributions for Murraylands and Riverland (MR) .................................. 357 

11.5.2.7 Inland waters native flora trend contributions for Northern and Yorke (NY)  ................................................. 380 

11.5.2.8 Inland waters native flora trend contributions for South Australian Arid Lands (SAAL)............................. 400 

11.5.3 Species assigned to terrestrial native flora ................................................................................................................... 412 



DEW Technical report 2023/23 

 

vii 

11.5.4 Terrestrial native flora contributions ............................................................................................................................... 442 

11.5.4.1 Terrestrial native flora trend contributions for Alinytjara Wilu Ώara (AW) .......................................................... 442 

11.5.4.2 Terrestrial native flora trend contributions for Eyre Peninsula (EP) .................................................................... 496 

11.5.4.3 Terrestrial native flora trend contributions for Hills and Fleurieu (HF) .............................................................. 604 

11.5.4.4 Terrestrial native flora trend contributions for Kangaroo Island (KI).................................................................. 741 

11.5.4.5 Terrestrial native flora trend contributions for Limestone Coast (LC) ................................................................ 836 

11.5.4.6 Terrestrial native flora trend contributions for Murraylands and Riverland (MR) ......................................... 917 

11.5.4.7 Terrestrial native flora trend contributions for Northern and Yorke (NY)  ..................................................... 1022 

11.5.4.8 Terrestrial native flora trend contributions for South Australian Arid Lands (SAAL)................................. 1144 

11.5.5 Species assigned to coastal and marine native flora ............................................................................................. 1240 

11.5.6 Coastal and marine native flora contributions ......................................................................................................... 1242 

11.5.6.1 Coastal and marine native flora trend contributions for Alinytjara WiluΏara (AW) .................................... 1242 

11.5.6.2 Coastal and marine native flora trend contributions for Eyre Peninsula (EP) .............................................. 1246 

11.5.6.3 Coastal and marine native flora trend contributions for Hills and Fleurieu (HF) ........................................ 1259 

11.5.6.4 Coastal and marine native flora trend contributions for Kangaroo Island (KI)............................................ 1271 

11.5.6.5 Coastal and marine native flora trend contributions for Limestone Coast (LC) .......................................... 1284 

11.5.6.6 Coastal and marine native flora trend contributions for Murraylands and Riverland (MR) ................... 1294 

11.5.6.7 Coastal and marine native flora trend contributions for Northern and Yorke (NY) .................................. 1306 

11.5.6.8 Coastal and marine native flora trend contributions for South Australian Arid Lands (SAAL) ............. 1319 

11.5.7 Species assigned to inland waters native fauna ...................................................................................................... 1323 

11.5.8 Inland waters native fauna contributions ................................................................................................................... 1326 

11.5.8.1 Inland waters native fauna trend contributions for Alinytjara Wilu Ώara (AW).............................................. 1326 

11.5.8.2 Inland waters native fauna trend contributions for Eyre Peninsula (EP) ........................................................ 1330 

11.5.8.3 Inland waters native fauna trend contributions for Hills and Fleurieu (HF) .................................................. 1341 

11.5.8.4 Inland waters native fauna trend contributions for Kangaroo Island (KI) ..................................................... 1354 

11.5.8.5 Inland waters native fauna trend contributions for Limestone Coast (LC) .................................................... 1365 

11.5.8.6 Inland waters native fauna trend contributio ns for Murraylands and Riverland (MR) ............................. 1379 

11.5.8.7 Inland waters native fauna trend contributions for Northern and Yorke (NY) ............................................ 1394 

11.5.8.8 Inland waters native fauna trend contributions for South Australian Arid Lands (SAAL) ....................... 1405 

11.5.9 Species assigned to terrestrial native fauna .............................................................................................................. 1415 

11.5.10 Terrestrial native fauna contributions .......................................................................................................................... 1424 

11.5.10.1 Terrestrial native fauna trend contributions for Alinytjara WiluΏara (AW) ............................................... 1424 

11.5.10.2 Terrestrial native fauna trend contributions for Eyre Peninsula (EP) .......................................................... 1462 

11.5.10.3 Terrestrial native fauna trend contributions for Hills and Fleurieu (HF) .................................................... 1504 

11.5.10.4 Terrestrial native fauna trend contributions for Kangaroo Island (KI) ....................................................... 1541 

11.5.10.5 Terrestrial native fauna trend contributions for Limestone Coast (LC) ..................................................... 1567 

11.5.10.6 Terrestrial native fauna trend contributions for Murraylands and Riverland (MR) ............................... 1610 

11.5.10.7 Terrestrial native fauna trend contributions for Northern and Yorke (NY) .............................................. 1661 



DEW Technical report 2023/23 

 

viii 

11.5.10.8 Terrestrial native fauna trend contributions for South Australian Arid Lands (SAAL) ......................... 1704 

11.5.11 Species assigned to coastal and marine native fauna ........................................................................................... 1761 

11.5.12 Coastal and marine native fauna contributions ....................................................................................................... 1763 

11.5.12.1 Coastal and marine native fauna trend contributions for Alinytjara Wilu Ώara (AW) ............................ 1763 

11.5.12.2 Coastal and marine native fauna trend contributions for Eyre Peninsula (EP) ....................................... 1767 

11.5.12.3 Coastal and marine native fauna trend contributions for Hills and Fleurieu (HF) ................................. 1777 

11.5.12.4 Coastal and marine native fauna trend contributions for Kangaroo Island (KI) .................................... 1784 

11.5.12.5 Coastal and marine native fauna trend contributions for Limestone Coast (LC) .................................. 1792 

11.5.12.6 Coastal and marine native fauna trend contributions for Murraylands and Riverland (MR) ............ 1806 

11.5.12.7 Coastal and marine native fauna trend contributions for Northern and Yorke (NY) ........................... 1819 

11.5.12.8 Coastal and marine native fauna trend contributions for South Australian Arid Lands (SAAL) ...... 1830 

11.6 Individual model evaluation  ................................................................................................................................................. 1836 

11.6.1 Gang-gang Cockatoo (Callocephalon fimbriatum) ................................................................................................. 1837 

11.6.1.1 Data exploration ................................................................................................................................................................... 1837 

11.6.1.2 Model specification ............................................................................................................................................................. 1838 

11.6.1.3 Sampling diagnostics ......................................................................................................................................................... 1838 

11.6.1.4 Model diagnostics ............................................................................................................................................................... 1842 

11.6.1.5 Results ...................................................................................................................................................................................... 1844 

11.6.2 Glossy Black-Cockatoo (Calyptorhynchus lathami) ................................................................................................ 1846 

11.6.2.1 Data exploration ................................................................................................................................................................... 1846 

11.6.2.2 Model specification ............................................................................................................................................................. 1847 

11.6.2.3 Sampling diagnostics ......................................................................................................................................................... 1847 

11.6.2.4 Model diagnostics ............................................................................................................................................................... 1851 

11.6.2.5 Results ...................................................................................................................................................................................... 1853 

11.6.3 Western Whipbird (Psophodes nigrogularis) ............................................................................................................. 1855 

11.6.3.1 Data exploration ................................................................................................................................................................... 1855 

11.6.3.2 Model specification ............................................................................................................................................................. 1856 

11.6.3.3 Sampling diagnostics ......................................................................................................................................................... 1856 

11.6.3.4 Model diagnostics ............................................................................................................................................................... 1860 

11.6.3.5 Results ...................................................................................................................................................................................... 1862 

11.6.4 Southern Emuwren (Stipiturus malachurus) .............................................................................................................. 1864 

11.6.4.1 Data exploration ................................................................................................................................................................... 1864 

11.6.4.2 Model specification ............................................................................................................................................................. 1865 

11.6.4.3 Sampling diagnostics ......................................................................................................................................................... 1865 

11.6.4.4 Model diagnostics ............................................................................................................................................................... 1869 

11.6.4.5 Results ...................................................................................................................................................................................... 1871 

11.6.5 Bassian Thrush (Zoothera lunulata)............................................................................................................................... 1873 

11.6.5.1 Data exploration ................................................................................................................................................................... 1873 



DEW Technical report 2023/23 

 

ix 

11.6.5.2 Model specification ............................................................................................................................................................. 1874 

11.6.5.3 Sampling diagnostics ......................................................................................................................................................... 1874 

11.6.5.4 Model diagnostics ............................................................................................................................................................... 1878 

11.6.5.5 Results ...................................................................................................................................................................................... 1880 

11.6.6 Platypus (Ornithorhynchus anatinus) ........................................................................................................................... 1882 

11.6.6.1 Data exploration ................................................................................................................................................................... 1882 

11.6.6.2 Model specification ............................................................................................................................................................. 1883 

11.6.6.3 Sampling diagnostics ......................................................................................................................................................... 1883 

11.6.6.4 Model diagnostics ............................................................................................................................................................... 1887 

11.6.6.5 Results ...................................................................................................................................................................................... 1889 

11.6.7 Gray-headed Flying Fox (Pteropus poliocephalus) .................................................................................................. 1891 

11.6.7.1 Data exploration ................................................................................................................................................................... 1891 

11.6.7.2 Model specification ............................................................................................................................................................. 1892 

11.6.7.3 Sampling diagnostics ......................................................................................................................................................... 1892 

11.6.7.4 Model diagnostics ............................................................................................................................................................... 1896 

11.6.7.5 Results ...................................................................................................................................................................................... 1898 

11.6.8 short-beaked echidna (Tachyglossus aculeatus) ...................................................................................................... 1900 

11.6.8.1 Data exploration ................................................................................................................................................................... 1900 

11.6.8.2 Model specification ............................................................................................................................................................. 1901 

11.6.8.3 Sampling diagnostics ......................................................................................................................................................... 1901 

11.6.8.4 Model diagnostics ............................................................................................................................................................... 1905 

11.6.8.5 Results ...................................................................................................................................................................................... 1907 

11.7 Percent decline model evaluation ...................................................................................................................................... 1909 

11.7.1 Inland waters native flora model ................................................................................................................................... 1909 

11.7.1.1 Data exploration ................................................................................................................................................................... 1909 

11.7.1.2 Model specification ............................................................................................................................................................. 1910 

11.7.1.3 Diagnostics ............................................................................................................................................................................. 1910 

11.7.1.4 Model Summary ................................................................................................................................................................... 1914 

11.7.2 Terrestrial native flora model .......................................................................................................................................... 1915 

11.7.2.1 Data exploration ................................................................................................................................................................... 1915 

11.7.2.2 Model specification ............................................................................................................................................................. 1916 

11.7.2.3 Diagnostics ............................................................................................................................................................................. 1916 

11.7.2.4 Model Summary ................................................................................................................................................................... 1920 

11.7.3 Coastal and marine native flora model ....................................................................................................................... 1921 

11.7.3.1 Data exploration ................................................................................................................................................................... 1921 

11.7.3.2 Model specification ............................................................................................................................................................. 1922 

11.7.3.3 Diagnostics ............................................................................................................................................................................. 1922 

11.7.3.4 Model Summary ................................................................................................................................................................... 1926 



DEW Technical report 2023/23 

 

x 

11.7.4 Inland waters native fauna model ................................................................................................................................. 1927 

11.7.4.1 Data exploration ................................................................................................................................................................... 1927 

11.7.4.2 Model specification ............................................................................................................................................................. 1928 

11.7.4.3 Diagnostics ............................................................................................................................................................................. 1928 

11.7.4.4 Model Summary ................................................................................................................................................................... 1932 

11.7.5 Terrestrial native fauna model ........................................................................................................................................ 1933 

11.7.5.1 Data exploration ................................................................................................................................................................... 1933 

11.7.5.2 Model specification ............................................................................................................................................................. 1934 

11.7.5.3 Diagnostics ............................................................................................................................................................................. 1934 

11.7.5.4 Model Summary ................................................................................................................................................................... 1938 

11.7.6 Coastal and marine native fauna model ..................................................................................................................... 1939 

11.7.6.1 Data exploration ................................................................................................................................................................... 1939 

11.7.6.2 Model specification ............................................................................................................................................................. 1940 

11.7.6.3 Diagnostics ............................................................................................................................................................................. 1940 

11.7.6.4 Model Summary ................................................................................................................................................................... 1944 

 



DEW Technical report 2023/23 

 

xi 

List of figures  

Figure 2.1: Flora and fauna percentage declining report card workflow ........................................................................................ 4 

Figure 2.2: Estimated overlap between datasets. See text for further explanation ..................................................................... 6 

Figure 2.3: Records from EGIS through time .............................................................................................................................................. 7 

Figure 2.4: Location of sites at the beginning of the cleaning process from EGIS, including the year of last visit. For 

definitions of regions, see (RSCA)[#rsca] ..................................................................................................................................................... 8 

Figure 2.5: Records from GBIF through time .............................................................................................................................................. 9 

Figure 2.6: Location of sites at the beginning of the cleaning process from GBIF, including the year of last visit. For 

definitions of regions, see (RSCA)[#rsca] .................................................................................................................................................. 10 

Figure 2.7: Records from TERN through time ......................................................................................................................................... 11 

Figure 2.8: Location of sites at the beginning of the cleaning process from TERN, including the year of last visit. For 

definitions of regions, see (RSCA)[#rsca] .................................................................................................................................................. 12 

Figure 2.9: Relationship of South Australian landscape (LSA) regions to regional species conservation assessment 

(RSCA) subregions. RSCA subregions were based on Interim Biogeographical Regionalisation of Australia (IBRA) 

subregions (Environment Australia 2000) and Integrated Marine and Coastal Regionalisation of Australia regions 

(Commonwealth of Australia 2006). The RSCA subregion boundaries appear on other maps in this report as 

ôregionsõ .................................................................................................................................................................................................................. 15 

Figure 2.10: Workflow diagram (managing environmental knowledge chart) for native species report cards ............ 28 

Figure 3.1: Spatial distribution of data for inland waters native flora at the start and end of the cleaning process . 30 

Figure 3.2: Model results for inland waters native flora showing the median credible estimate for percentage 

declining, with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. 

Original data is shown as (transparent) blue dots. ............................................................................................................................... 32 

Figure 3.3: Inland waters native flora: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022 .................................................................................................................................................................................. 33 

Figure 3.4: Inland waters native flora percentage declining trend in each LSA region .......................................................... 34 

Figure 3.5: Inland waters native flora percentage declining condition in each LSA region .................................................. 35 

Figure 3.6: Distribution of records of inland waters native flora through time since 1980 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022) .................................. 36 

Figure 4.1: Spatial distribution of data for terrestrial native flora at the start and end of the cleaning process ......... 38 

Figure 4.2: Model results for terrestrial native flora showing the median credible estimate for percentage declining, 

with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. Original data is 

shown as (transparent) blue dots................................................................................................................................................................. 40 

Figure 4.3: Terrestrial native flora: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022 .................................................................................................................................................................................. 41 

Figure 4.4: Terrestrial native flora percentage declining trend in each LSA region ................................................................. 42 

Figure 4.5: Terrestrial native flora percentage declining condition in each LSA region ......................................................... 43 

Figure 4.6: Distribution of records of terrestrial native flora through time since 19 80 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022) .................................. 44 

Figure 5.1: Spatial distribution of data for coastal and marine native flora at the start and end of the cleaning 

process .................................................................................................................................................................................................................... 46 

Figure 5.2: Model results for coastal and marine native flora showing the median credible estimate for percentage 

declining, with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. 

Original data is shown as (transparent) blue dots. ............................................................................................................................... 48 



DEW Technical report 2023/23 

 

xii 

Figure 5.3: Coastal and marine native flora: distribution of credible estimates for the difference in percentage 

declining between 2002 and 2022 .............................................................................................................................................................. 49 

Figure 5.4: Coastal and marine native flora percentage declining trend in each LSA region .............................................. 50 

Figure 5.5: Coastal and marine native flora percentage declining condition in each LSA region...................................... 51 

Figure 5.6: Distribution of records of coastal and marine native flora through time since 1980 showing the year 

used as a benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022) .............. 52 

Figure 6.1: Spatial distribution of data for inland waters native fauna at the start and end of the cleaning process 54 

Figure 6.2: Model results for inland waters native fauna showing the median credible estimate for percentage 

declining, with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. 

Original data is shown as (transparent) blue dots. ............................................................................................................................... 56 

Figure 6.3: Inland waters native fauna: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022 .................................................................................................................................................................................. 57 

Figure 6.4: Inland waters native fauna percentage declining trend in each LSA region ........................................................ 58 

Figure 6.5: Inland waters native fauna percentage declining condition in each LSA region................................................ 59 

Figure 6.6: Distribution of records of inland waters native fauna through time since 1980 showing the year used as 

a benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022) .............................. 60 

Figure 7.1: Spatial distribution of data for terrestrial native fauna at the start and end of the cleaning process ....... 62 

Figure 7.2: Model results for terrestrial native fauna showing the median credible estimate for percentage 

declining, with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. 

Original data is shown as (transparent) blue dots. ............................................................................................................................... 64 

Figure 7.3: Terrestrial native fauna: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022 .................................................................................................................................................................................. 65 

Figure 7.4: Terrestrial native fauna percentage declining trend in each LSA region ............................................................... 66 

Figure 7.5: Terrestrial native fauna percentage declining condition in each LSA region....................................................... 67 

Figure 7.6: Distribution of records of terrestrial native fauna through time si nce 1980 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022) .................................. 68 

Figure 8.1: Spatial distribution of data for coastal and marine native fauna at the start and end of the cleaning 

process .................................................................................................................................................................................................................... 70 

Figure 8.2: Model results for coastal and marine native fauna showing the median credible estimate for percentage 

declining, with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. 

Original data is shown as (transparent) blue dots. ............................................................................................................................... 72 

Figure 8.3: Coastal and marine native fauna: distribution of credible estimates for the difference in percentage 

declining between 2002 and 2022 .............................................................................................................................................................. 73 

Figure 8.4: Coastal and marine native fauna percentage declining trend in each LSA region ............................................ 74 

Figure 8.5: Coastal and marine native fauna percentage declining condition in each LSA region ................................... 75 

Figure 8.6: Distribution of records of coastal and marine native fauna through time since 1980 showing the year 

used as a benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022) .............. 76 

Figure 9.1: BOM one year rainfall percentages South Australia: a) 2002 and b) 2022. The reference time point 

(2002) was much drier than the recent time point (2022) ................................................................................................................. 78 

Figure 9.2: Well below average rainfall in northern and eastern parts of South Australia during the four years to 

December 2021 (BOM) ..................................................................................................................................................................................... 79 

Figure 11.1: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit 1837 

Figure 11.2: Continuous variables ........................................................................................................................................................... 1838 



DEW Technical report 2023/23 

 

xiii 

Figure 11.3: Trace plots: stable, well-mixed chains indicate convergence ............................................................................. 1840 

Figure 11.4: 2 values close to one indicate convergence .............................................................................................................. 1841 

Figure 11.5: Parallel coordinate plot (paracord) with divergent transitions in red  .............................................................. 1841 

Figure 11.6: Original data points with credible trends ................................................................................................................... 1842 

Figure 11.7: Fitted values vs residuals ................................................................................................................................................... 1843 

Figure 11.8: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue) ................ 1843 

Figure 11.9: Residuals vs numeric variables ........................................................................................................................................ 1844 

Figure 11.10: Median credible estimates and 90% credible intervals (shaded) for Callocephalon fimbriatum ....... 1845 

Figure 11.11: Change in reporting rate ................................................................................................................................................. 1845 

Figure 11.12: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1846 

Figure 11.13: Continuous variables ........................................................................................................................................................ 1847 

Figure 11.14: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1849 

Figure 11.15: 2 values close to one indicate convergence ........................................................................................................... 1850 

Figure 11.16: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1850 

Figure 11.17: Original data points with credible trends ................................................................................................................. 1851 

Figure 11.18: Fitted values vs residuals ................................................................................................................................................. 1852 

Figure 11.19: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)  ............. 1852 

Figure 11.20: Residuals vs numeric variables ..................................................................................................................................... 1853 

Figure 11.21: Median credible estimates and 90% credible intervals (shaded) for Calyptorhynchus lathami ......... 1854 

Figure 11.22: Change in reporting rate ................................................................................................................................................. 1854 

Figure 11.23: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1855 

Figure 11.24: Continuous variables ........................................................................................................................................................ 1856 

Figure 11.25: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1858 

Figure 11.26: 2 values close to one indicate convergence ........................................................................................................... 1859 

Figure 11.27: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1859 

Figure 11.28: Original data points with credible trends ................................................................................................................. 1860 

Figure 11.29: Fitted values vs residuals ................................................................................................................................................. 1861 

Figure 11.30: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)  ............. 1861 

Figure 11.31: Residuals vs numeric variables ..................................................................................................................................... 1862 

Figure 11.32: Median credible estimates and 90% credible intervals (shaded) for Psophodes nigrogularis ............. 1863 

Figure 11.33: Change in reporting rate ................................................................................................................................................. 1863 

Figure 11.34: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1864 

Figure 11.35: Continuous variables ........................................................................................................................................................ 1865 

Figure 11.36: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1867 

Figure 11.37: 2 values close to one indicate convergence ........................................................................................................... 1868 

Figure 11.38: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1868 



DEW Technical report 2023/23 

 

xiv 

Figure 11.39: Original data points with credible trends  ................................................................................................................. 1869 

Figure 11.40: Fitted values vs residuals ................................................................................................................................................. 1870 

Figure 11.41: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue) ............. 1870 

Figure 11.42: Residuals vs numeric variables ..................................................................................................................................... 1871 

Figure 11.43: Median credible estimates and 90% credible intervals (shaded) for Stipiturus malachurus ................ 1872 

Figure 11.44: Change in reporting rate ................................................................................................................................................. 1872 

Figure 11.45: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1873 

Figure 11.46: Continuous variables ........................................................................................................................................................ 1874 

Figure 11.47: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1876 

Figure 11.48: 2 values close to one indicate convergence ........................................................................................................... 1877 

Figure 11.49: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1877 

Figure 11.50: Original data points with credible trends ................................................................................................................. 1878 

Figure 11.51: Fitted values vs residuals ................................................................................................................................................. 1879 

Figure 11.52: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)  ............. 1879 

Figure 11.53: Residuals vs numeric variables ..................................................................................................................................... 1880 

Figure 11.54: Median credible estimates and 90% credible intervals (shaded) for Zoothera lunulata ....................... 1881 

Figure 11.55: Change in reporting rate ................................................................................................................................................. 1881 

Figure 11.56: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1882 

Figure 11.57: Continuous variables ........................................................................................................................................................ 1883 

Figure 11.58: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1885 

Figure 11.59: 2 values close to one indicate convergence ........................................................................................................... 1886 

Figure 11.60: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1886 

Figure 11.61: Original data points with credible trends ................................................................................................................. 1887 

Figure 11.62: Fitted values vs residuals ................................................................................................................................................. 1888 

Figure 11.63: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue) ............. 1888 

Figure 11.64: Residuals vs numeric variables ..................................................................................................................................... 1889 

Figure 11.65: Median credible estimates and 90% credible intervals (shaded) for Ornithorhynchus anatinus ....... 1890 

Figure 11.66: Change in reporting rate ................................................................................................................................................. 1890 

Figure 11.67: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1891 

Figure 11.68: Continuous variables ........................................................................................................................................................ 1892 

Figure 11.69: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1894 

Figure 11.70: 2 values close to one indicate convergence ........................................................................................................... 1895 

Figure 11.71: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1895 

Figure 11.72: Original data points with credible trends ................................................................................................................. 1896 

Figure 11.73: Fitted values vs residuals ................................................................................................................................................. 1897 

Figure 11.74: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue) ............. 1897 



DEW Technical report 2023/23 

 

xv 

Figure 11.75: Residuals vs numeric variables ..................................................................................................................................... 1898 

Figure 11.76: Median credible estimates and 90% credible intervals (shaded) for Pteropus poliocephalus ............. 1899 

Figure 11.77: Change in reporting rate ................................................................................................................................................. 1899 

Figure 11.78: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1900 

Figure 11.79: Continuous variables ........................................................................................................................................................ 1901 

Figure 11.80: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1903 

Figure 11.81: 2 values close to one indicate convergence ........................................................................................................... 1904 

Figure 11.82: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1904 

Figure 11.83: Original data points with credible trends ................................................................................................................. 1905 

Figure 11.84: Fitted values vs residuals ................................................................................................................................................. 1906 

Figure 11.85: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue) ............. 1906 

Figure 11.86: Residuals vs numeric variables ..................................................................................................................................... 1907 

Figure 11.87: Median credible estimates and 90% credible intervals (shaded) for Tachyglossus aculeatus ............. 1908 

Figure 11.88: Change in reporting rate ................................................................................................................................................. 1908 

Figure 11.89: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1909 

Figure 11.90: Continuous variables ........................................................................................................................................................ 1910 

Figure 11.91: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1911 

Figure 11.92: 2 values close to one indicate convergence ........................................................................................................... 1912 

Figure 11.93: Parallel coordinate plot (paracord) with divergent transitions in red ........................................................... 1912 

Figure 11.94: Fitted values vs residuals ................................................................................................................................................. 1913 

Figure 11.95: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)  ............. 1913 

Figure 11.96: Residuals vs numeric variables ..................................................................................................................................... 1914 

Figure 11.97: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1915 

Figure 11.98: Continuous variables ........................................................................................................................................................ 1916 

Figure 11.99: Trace plots: stable, well-mixed chains indicate convergence ........................................................................... 1917 

Figure 11.100: 2 values close to one indicate convergence ......................................................................................................... 1918 

Figure 11.101: Parallel coordinate plot (paracord) with divergent transitions in red ......................................................... 1918 

Figure 11.102: Fitted values vs residuals .............................................................................................................................................. 1919 

Figure 11.103: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)........... 1919 

Figure 11.104: Residuals vs numeric variables ................................................................................................................................... 1920 

Figure 11.105: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1921 

Figure 11.106: Continuous variables ...................................................................................................................................................... 1922 

Figure 11.107: Trace plots: stable, well-mixed chains indicate convergence......................................................................... 1923 

Figure 11.108: 2 values close to one indicate convergence ......................................................................................................... 1924 

Figure 11.109: Parallel coordinate plot (paracord) with divergent transitions in red ......................................................... 1924 



DEW Technical report 2023/23 

 

xvi 

Figure 11.110: Fitted values vs residuals .............................................................................................................................................. 1925 

Figure 11.111: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)........... 1925 

Figure 11.112: Residuals vs numeric variables ................................................................................................................................... 1926 

Figure 11.113: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1927 

Figure 11.114: Continuous variables ...................................................................................................................................................... 1928 

Figure 11.115: Trace plots: stable, well-mixed chains indicate convergence......................................................................... 1929 

Figure 11.116: 2 values close to one indicate convergence ......................................................................................................... 1930 

Figure 11.117: Parallel coordinate plot (paracord) with divergent transitions in red ......................................................... 1930 

Figure 11.118: Fitted values vs residuals .............................................................................................................................................. 1931 

Figure 11.119: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue) ........... 1931 

Figure 11.120: Residuals vs numeric variables ................................................................................................................................... 1932 

Figure 11.121: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1933 

Figure 11.122: Continuous variables ...................................................................................................................................................... 1934 

Figure 11.123: Trace plots: stable, well-mixed chains indicate convergence......................................................................... 1935 

Figure 11.124: 2 values close to one indicate convergence ......................................................................................................... 1936 

Figure 11.125: Parallel coordinate plot (paracord) with divergent transitions in red ......................................................... 1936 

Figure 11.126: Fitted values vs residuals .............................................................................................................................................. 1937 

Figure 11.127: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)........... 1937 

Figure 11.128: Residuals vs numeric variables ................................................................................................................................... 1938 

Figure 11.129: Distribution of values within continuous variables. Total  is the number of taxa in an analysis unit

 .............................................................................................................................................................................................................................. 1939 

Figure 11.130: Continuous variables ...................................................................................................................................................... 1940 

Figure 11.131: Trace plots: stable, well-mixed chains indicate convergence......................................................................... 1941 

Figure 11.132: 2 values close to one indicate convergence ......................................................................................................... 1942 

Figure 11.133: Parallel coordinate plot (paracord) with divergent transitions in red ......................................................... 1942 

Figure 11.134: Fitted values vs residuals .............................................................................................................................................. 1943 

Figure 11.135: Density of standardised residuals (dark blue) overlain on a normal distribution (light blue)........... 1943 

Figure 11.136: Residuals vs numeric variables ................................................................................................................................... 1944 

 

 

  



DEW Technical report 2023/23 

 

xvii 

List of tables  

Table 1.1: Native species trend and condition report cards 2023...................................................................................................... 2 

Table 2.1: Taxa, records, visits and sites (see text for definitions) from each of the data sources ........................................ 5 

Table 2.2: Datasets used to assign taxa to reporting sub-themes (terrestrial, inland waters and/or coastal and 

marine) .................................................................................................................................................................................................................... 13 

Table 2.3: Number of taxa assigned to each of the native species report cards ...................................................................... 14 

Table 2.4: Data sources contributing records at the start of the cleaning process. Numbers represent contexts 

(visit_taxon, cell, sa, lsa, year and RSCA_SUBRC) .................................................................................................................................... 17 

Table 2.5: Count of taxa (and records) identified to various taxonomic rank ............................................................................ 19 

Table 2.6: Cleaning steps and results ......................................................................................................................................................... 21 

Table 2.7: Trend assigned to likelihoods. Likelihood definitions and ranges follow the intergovernmental panel on 

climate change IPCC. The interpretation of these likelihoods into report card trends was a decision of the authors

 ................................................................................................................................................................................................................................... 23 

Table 2.8: Definition of trend classes used ............................................................................................................................................... 24 

Table 2.9: Definition of condition classes used ...................................................................................................................................... 24 

Table 2.10: Guides for applying information currency ........................................................................................................................ 25 

Table 2.11: Guides for applying information applicability ................................................................................................................. 25 

Table 2.12: Guides for applying spatial representation of information (sampling design) ................................................... 25 

Table 2.13: R (R Core Team 2020) packages used in the production of this report  ................................................................ 26 

Table 3.1: Maximum number of taxa in any one year contributing a model to each LSA region...................................... 29 

Table 3.2: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics and 

further information  ............................................................................................................................................................................................ 31 

Table 3.3: Likelihood of each trend class for inland waters native flora ....................................................................................... 33 

Table 3.4: Credible values for inland waters native flora percentage declining in 2022 ........................................................ 34 

Table 3.5: Information reliability scores for inland waters native flora percentage declining ............................................. 36 

Table 4.1: Maximum number of taxa in any one year contributing a model to each LSA region...................................... 37 

Table 4.2: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics and 

further information  ............................................................................................................................................................................................ 39 

Table 4.3: Likelihood of each trend class for terrestrial native flora............................................................................................... 41 

Table 4.4: Credible values for terrestrial native flora percentage declining in 2022................................................................ 42 

Table 4.5: Information reliability scores for terrestrial native flora percentage declining  ..................................................... 44 

Table 5.1: Maximum number of taxa in any one year contributing a model to  each LSA region...................................... 45 

Table 5.2: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics and 

further information  ............................................................................................................................................................................................ 47 

Table 5.3: Likelihood of each trend class for coastal and marine native flora ........................................................................... 49 

Table 5.4: Credible values for coastal and marine native flora percentage declining in 2022 ............................................ 50 

Table 5.5: Information reliability scores for coastal and marine native flora percentage declining .................................. 52 

Table 6.1: Maximum number of taxa in any one year contributing a model to each LSA region...................................... 53 

Table 6.2: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics and 

further informatio n ............................................................................................................................................................................................ 55 



DEW Technical report 2023/23 

 

xviii 

Table 6.3: Likelihood of each trend class for inland waters native fauna ..................................................................................... 57 

Table 6.4: Credible values for inland waters native fauna percentage declining in 2022...................................................... 58 

Table 6.5: Information reliability scores for inland waters native fauna percentage declining ........................................... 60 

Table 7.1: Maximum number of taxa in any one year contributing a model to each LSA region...................................... 61 

Table 7.2: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics and 

further information  ............................................................................................................................................................................................ 63 

Table 7.3: Likelihood of each trend class for terrestrial native fauna ............................................................................................ 65 

Table 7.4: Credible values for terrestrial native fauna percentage declining in 2022 ............................................................. 66 

Table 7.5: Information reliability scores for terrestrial native fauna percentage declining ................................................... 68 

Table 8.1: Maximum number of taxa in any one year contributing a model to each LSA region...................................... 69 

Table 8.2: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics and 

further information  ............................................................................................................................................................................................ 71 

Table 8.3: Likelihood of each trend class for coastal and marine native fauna ......................................................................... 73 

Table 8.4: Credible values for coastal and marine native fauna percentage declining in 2022 .......................................... 74 

Table 8.5: Information reliability scores for coastal and marine native fauna percentage declining................................ 76 

Table 9.1: Summary of results for all native species cards ................................................................................................................. 77 

Table 9.2: Summary of regional trends in flora and fauna percentage declining .................................................................... 77 

Table 11.1: Mapping Regional species conservation assessment project regions to LSA regions .................................... 87 

Table 11.2: Words that contributed to assigning one or more sub-theme(s) to a taxa. Some words contributed 

more to the likelihood of being assigned to a sub -theme ................................................................................................................ 89 

Table 11.3: Source of data for Encyclopedia of Life trait information  ........................................................................................... 92 

Table 11.4: Mapping of columns from original data sources to a common column .............................................................. 96 

Table 11.5: Taxonomy retrieved from data sources (original_name) and used in analysis (taxa). Kingdom (K) is 

either P (flora) or A (fauna) ............................................................................................................................................................................. 96 

Table 11.6: Inland waters native flora classes, orders, families and species. Bold species contributed a model ....... 252 

Table 11.7: Terrestrial native flora classes, orders, families and species. Bold species contributed a model .............. 412 

Table 11.8: Coastal and marine native flora classes, orders, families and species. Bold species contributed a model

 .............................................................................................................................................................................................................................. 1240 

Table 11.9: Inland waters native fauna classes, orders, families and species. Bold species contributed a model .. 1323 

Table 11.10: Terrestrial native fauna classes, orders, families and species. Bold species contributed a model ...... 1415 

Table 11.11: Coastal and marine native fauna classes, orders, families and species. Bold species contributed a 

model ................................................................................................................................................................................................................. 1761 

Table 11.12: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1838 

Table 11.13: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1844 

Table 11.14: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1847 

Table 11.15: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1853 



DEW Technical report 2023/23 

 

xix 

Table 11.16: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1856 

Table 11.17: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1862 

Table 11.18: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1865 

Table 11.19: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1871 

Table 11.20: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1874 

Table 11.21: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1880 

Table 11.22: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1883 

Table 11.23: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definiti ons of the descriptions and further information  ................................................................................................................ 1889 

Table 11.24: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnost ics

 .............................................................................................................................................................................................................................. 1892 

Table 11.25: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further in formation  ................................................................................................................ 1898 

Table 11.26: Diagnostics metrics for each parameter in the model. See methods for definitions of the diagnostics

 .............................................................................................................................................................................................................................. 1901 

Table 11.27: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1907 

Table 11.28: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1914 

Table 11.29: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1920 

Table 11.30: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1926 

Table 11.31: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1932 

Table 11.32: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1938 

Table 11.33: Posterior description for each parameter in the model. See bayestestR::describe_posterior for 

definitions of the descriptions and further information  ................................................................................................................ 1944 

 

 

 

 



 

DEW Technical report 2023/23 

 

xx 

Summary 

The 2023 release of South Australiaõs environmental trend and condition report cards summarises our 

understanding of the current condition of the South Australian environment, and how it is changing over time.  

This document describes the indicators, information sources, analysis methods and results used to develop this 

report and the associated 2023 native species report cards: 

Å Coastal and marine native fauna: percentage declining 

Å Coastal and marine native flora: percentage declining 

Å Inland waters native fauna: percentage declining 

Å Inland waters native flora: percentage declining 

Å Terrestrial native fauna: percentage declining 

Å Terrestrial native flora: percentage declining. 

The reliability of information sources used in these report cards is also described.  

The report cards sit within the report card Biodiversity theme and Inland waters, Terrestrial, and Coastal and marine 

sub-themes. Report cards are published by the Department for Environment and Water and can be accessed at 

www.environment.sa.gov.au. 

http://www.environment.sa.gov.au/
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1 Introduction 

1.1 Environmental trend and condition reporting in SA  

The Minister for Environment and Water under the Landscapes South Australia Act 2019 is required to ômonitor, 

evaluate and audit the state and condition of the Stateõs natural resources, coasts and seas; and to report on the 

state and condition of the Stateõs natural resources, coasts and seasõ 9(1(a-b)). Environmental trend and condition 

report cards are produced as the primary means for the Minister to undertake this reporting. Trend and condition 

report cards are also a key input into the State of the Environment Report for South Australia, which must be 

prepared under the Environment Protection Act 1993. This Act states that the State of the Environment Report must: 

Å include an assessment of the condition of the major environmental resources of South Australia 112(3(a)), and 

Å nclude a specific assessment of the state of the River Murray, especially taking into account the Objectives for 

a Healthy River Murray under the River Murray Act 2003 112(3(ab)), and 

Å identify significant trends in environmental quality based on an analysis of indicators of environmental quality 

112(3(b)). 

1.2 Purpose and benefits of SAõs environmental trend and condition report cards  

South Australiaõs environmental trend and condition report cards focus on the stateõs priority environmental assets 

and the pressures that impact on these assets. The report cards present information on trend, condition, and 

information reliability in a succinct visual summary. 

The full suite of report cards captures patterns in trend and condition, generally at a state scale, and gives insight to 

changes in a particular asset over time. They also highlight gaps in our knowledge on priority assets that prevent us 

from assessing trend and condition and might impede our ability to make evidence -based decisions. 

Although both trend and condition are considered important, the report cards give particular emphasis to trend. 

Trend shows how the environment has responded to past drivers, decisions, and actions, and is what we seek to 

influence through future decisions and actions. 

The benefits of trend and condition report cards include to:  

Å provide insight into our environment by tra cking its change over time 

Å interpret complex information in a simple and accessible format  

Å provide a transparent and open evidence base for decision-making 

Å provide consistent messages on the trend and condition of the environment in South Australia 

Å highlight critical knowledge gaps in our understanding of South Australiaõs environment 

Å support alignment of environmental reporting, ensuring we ôdo once, use many timesõ. 

Environmental trend and condition report cards are designed to align with  and inform state of the environment 

reporting at both the South Australian and national level. The format, design and accessibly of the report cards has 

been reviewed and improved with each release. 

1.3 Native species report cards  

Table 1.1 lists the 2023 environmental trend and condition report cards that focus on native species. The sub-

themes Coastal and marine, Inland waters and Terrestrial are those of the South Australian trend and condition 

report cards. 

https://www.legislation.sa.gov.au/LZ/C/A/LANDSCAPE%20SOUTH%20AUSTRALIA%20ACT%202019.aspx
https://www.legislation.sa.gov.au/LZ/C/A/Environment%20Protection%20Act%201993.aspx
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Table 1.1: Native species trend and condition  report cards 2023  

Theme Sub-theme  Title  Indicator  

Biodiversity Coastal and marine Coastal and marine native fauna Percentage declining 

Biodiversity Coastal and marine Coastal and marine native flora Percentage declining 

Biodiversity Inland waters Inland waters native fauna Percentage declining 

Biodiversity Inland waters Inland waters native flora Percentage declining 

Biodiversity Terrestrial Terrestrial native fauna Percentage declining 

Biodiversity Terrestrial Terrestrial native flora Percentage declining 

1.4 Flora and fauna  

Australia is a country rich in unique flora and fauna. These flora and fauna are core to our identity, culturally 

significant to First Nations people, important to the health of our environment and a strong contrib utor to our 

economy. All species are important for a healthy and diverse environment. Once flora and fauna become extinct 

they are gone forever. 

John Woinarski, writing for the National Environmental Science Program, makes a compelling case for striving to 

prevent extinctions. Justification for preventing extinction necessarily covers the spectrum of values held in society, 

for example: 

Å utilitarian value, e.g.: 

ð people enjoy going fishing  

ð flora and fauna provide food or pharmaceuticals  

Å greatness of our society, e.g.: 

ð extinctions are a sign that our society cares too little for others  

Å respect for First Nations people, e.g.: 

ð for most First Nations people, affinity with flora and fauna is profound  

Å warning of dysfunction,e.g.: 

ð extinctions are demonstration that society could be more sustainable in its use of natural resources. 

1.5 Sub-themes  

Most taxa do not fit neatly into the terrestrial, inland waters or coastal and marine sub -themes. For example, many 

marine dwellers - e.g. sea-lions, penguins, shearwaters - come to land to breed and therefore require both coastal 

and marine habitats as well as certain terrestrial habitats. Many water birds forage in freshwater habitats but breed 

on land. There is much overlap and a definitive list of taxa that fall into each sub-theme was not a realistic goal. 

Here, using the guidelines outlined in the methods section each taxa is assigned to one or more sub-themes as 

appropriate. Thus, some taxa are easily assigned to one sub-theme (e.g. kangaroos or beaked red mallee are 

terrestrial), some were assigned to two sub-themes (e.g. lignum, water rat and large-footed myotis were assigned 

to inland waters and terrestrial) and some were assigned to all three sub-themes (e.g. thick-headed samphire, 

white-bellied sea-eagle and silver gull). 

1.6 Inland wate rs 

Inland waters are aquatic-influenced environments located within terrestrial boundaries - they can be fresh, saline 

or somewhere in between. Inland waters can include land where it is influenced directly by aquatic habitat. For 

example the vegetation near water bodies - e.g. lignum (Duma florulenta) - is influenced greatly by proximity to, 

and inundation frequency by, water. South Australian inland waters include rivers, streams, drains, wetlands and salt 

lakes. Many of these inland waters are ephemeral - they are wet or flooded some of the time but dry at other times. 

https://www.nespthreatenedspecies.edu.au/news-and-media/latest-news/preventing-extinction-why-we-should
https://www.cbd.int/waters/inland-waters/
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All these types of inland waters can be very productive following flooding, with a range of ch aracteristic taxa taking 

advantage of the increased nutrient and water availability. 

Key pressures on inland waters taxa include habitat loss, intensification of the use of water resources, invasive taxa 

and climate change (Vörösmarty et al. 2010; Junk et al. 2013; Davis et al. 2015; Hu et al. 2017). 

1.7 Terrestrial  

Terrestrial (land) taxa are those that live predominantly on land, as opposed to taxa that live predominantly in, or 

closely associated with, water. 

Key pressures on terrestrial taxa include historical clearance of native vegetation and the fragmentation of habitat 

created by that clearance, introduced taxa and climate change (Saunders et al. 1991). 

1.8 Coastal and marine  

Coast and marine taxa are those that live predominantly in, or next to, the marine environment. South Australiaõs 

marine environments are unique and contain some of the most biologically diverse waters in the world enjoye d by 

many as part of their recreational activities. South Australian waters are also important for the stateõs economy, 

supporting a wide array of activities from mining and shipping to fishing, aquaculture and tourism (Scientific 

Working Group 2011). 

Pollution, invasive taxa, habitat loss and fragmentation, over-harvesting of taxa and climate change have been 

highlighted as key pressures on marine habitats (Marine Biodiversity Decline Working Group 2008). 
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2 Methods 

2.1 Indicator  

Percentage declining was the percentage of vertebrate or vascular plant taxa, for which a model could be run, that 

were declining. Thus, the percentage decline models were themselves built on many individual taxa models. 

Throughout this document, decline was assessed over a 20 year window. Thus percentage declining can be further 

specified as: 

The percentage of taxa, for which a model could be run, with a reporting rate that is very likely to be less than it was 
twenty years ago. The percentage was itself assessed over a twenty year period. 

See individual taxa models for a definition of reporting rate, as it is used here.  

The 20 year window was used as: 

Å the Millennium Drought impacted South Australia from 2001 in South Australia (just over twenty years ago), 

resulting in stress and declining trends for many species, and potentially masking background trends 

Å widespread species records become available from 1980, giving two twenty year periods for assessing change. 

Two periods are needed: one for assessing individual taxa trends; and one for assessing percentage declining 

trend built from the individual taxa trends  

The percentage declining indicator was generated via the workflow shown in Figure 2.1. The following sections 

expand on this workflow. 

 
Figure 2.1: Flora and fauna percentage declining report card workflow  

http://www.bom.gov.au/climate/drought/knowledge-centre/previous-droughts.shtml#millennium_drought
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2.2 Data sources  

2.2.1 Occurrence  

There are now billions of occurrence records of taxa available from museums, herbaria, field surveys, biodiversity 

monitoring and citizen s cientists. Various organisations have built data sources that aggregate these data and make 

it available to the public. Such aggregated data sources are playing an increasingly important role in biodiversity 

research and management (Jin and Yang 2020). 

This study aggregates, cleans and analyses occurrence data from three data sources: 

Å EGIS: ôSupertableõ from the environmental databases of South Australia 

Å GBIF: Global biodiversity information facility 

Å TERN: Terrestrial ecosystem network 

Collectively these sources aggregate the vast majority of species occurrence data available for South Australia. 

Each source is described in the following sections, including a summary of the data retrieved. The [appendix] Table 

11.4 shows how each of the fields from original data sources were mapped to common column names. Table 2.1 

summarises the number of taxa, records, visits and sites in each data source (for the area of interest). For definitions 

of taxa, records, visits and sites, see the data cleaning section. 

Figure 2.2 shows an UpSet plot (Lex et al. 2014) of the overlap in ôrecordsõ between data sources. UpSet plots are 

designed to communicate similar information to Venn diagrams (overlap and non -overlap between groups), but do 

so more clearly than Venn diagrams when there are more than two or three groups. Overlap occurs between the 

data sets used here due to data sharing agreements. For example, BirdLife Australia shares (some) data with EGIS 

but that data is also likely to end up in GBIF via GBIF data sharing with the Atlas of Living Australia (ALA). Such 

duplicated ôrecordsõ were defined in Figure 2.2 by: latitude and longitude rounded to 2 decimals places; date; 

kingdom; with taxa aligned via envClean::filter_taxa()  and limited to taxa aligned with the Regional 

Species Conservation Assessment ((RSCA)[#rsca]) project. As that definition is different to that used in the cleaning 

process, the numbers in Figure 2.2 will not match the numbers provided elsewhere in this document. 

In Figure 2.2 the largest dataset was GBIF with a set size of 4,241,152 records. The largest overlap shown in Figure 

2.2 was for the intersection of GBIF and EGIS data with 3,103,160 shared ôrecordsõ. 

Table 2.1: Taxa, records, visits and sites (see text for definitions) from each of the data sources  

data_name taxa records  visits  sites 

EGIS 11,803 7,901,840 1,059,812 844,996 

GBIF 19,474 8,174,489 1,322,645 1,085,266 

TERN 1,279 5,784 258 175 

 

https://birdlife.org.au/
https://www.ala.org.au/
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Figure 2.2: Estimated overlap between datasets. See text for further explanation  

2.2.1.1 ôSupertableõ from the environmental databases of South Australia (EGIS) 

2.2.1.1.1 Background 

The supertable, part of the environmental databases of South Australia (EGIS), is maintained by the South Australian 

Department of Environment and Water, and stores records of flora and fauna observations associated with a spatial 

location. 

The supertable was imported to R using the DBI  package (R Special Interest Group on Databases (R-SIG-DB) et al. 

2021). 

 

2.2.1.1.2 Data 

EGIS data were extracted on 5th May 2023 (fauna) and 6th May 2023 (flora). 

The data contained 7,588,297 observations including the following six variables: 

Å original_name . 11,228 levels e.g. Gymnorhina tibicen (n = 116,513, 1.54%), Lycium ferocissimum (n = 

100,459, 1.32%) and Eolophus roseicapilla (n = 91,820, 1.21%). 0% missing 

Å survey . 877 levels e.g. BIRDATA - BIRDLIFE AUSTRALIA (TP) (n = 1,933,427, 25.48%), BIRD ATLAS DATA 1996-

2006 (n = 735,094, 9.69%) and PASTORAL DATABASE (ALIS) - PLANT RECORDS (n = 257,018, 3.39%). 11% 

missing 

Å rel_metres . mean = 14749.61, percentiles = 5 (5th), 100 (25th), 100 (50th), 1000 (75th), 100000 (95th). range 

= 0.001 to 2000000. 35.1% missing. 

Å kingdom . 2 levels Animalia (n = 4,924,928, 64.9%) and Plantae (n = 2,663,369, 35.1%). 0% missing 

Å month . mean = 7.18, percentiles = 1 (5th), 4 (25th), 8 (50th), 10 (75th), 12 (95th). range = 1 to 12. 0% missing. 

https://data.environment.sa.gov.au/Content/Publications/bdbsa-supertable-overview-fact.pdf
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Å year . mean = 2005.16, percentiles = 1987 (5th), 1999 (25th), 2005 (50th), 2013 (75th), 2020 (95th). range = 

1980 to 2023. 0% missing. 

Figure 2.3 shows the distribution of records through time for EGIS. Figure 2.4 shows the spatial location of records 

for EGIS. The region boundaries used in Figure 2.4 are those of the Regional Species Conservation Assessment 

((RSCA)[#rsca]) project (also see in Figure 2.9). 

 

 
Figure 2.3: Records from EGIS through time  
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Figure 2.4: Location  of sites at the beginning of the cleaning process from EGIS, including the year of last visit. For 

definitions of regions, see (RSCA)[#rsca]  

 

2.2.1.2 Global biodiversity information facility (GBIF)  

2.2.1.2.1 Background 

GBIF is an international network and data infrastructure funded by the worldõs governments and aimed at providing 

anyone, anywhere, open access to data about all types of life on Earth. 

GBIF data were imported to R using the get_GBIF  function in the envImport  package (Willoughby 2023c). The 

get_GBIF  function relies heavily on the functions available within the rgbif  package (Chamberlain and Boettiger 

2017; Chamberlain et al. 2023). 

 

2.2.1.2.2 Data 

GBIF data were extracted on 6th May 2023 (fauna) and 6th May 2023 (flora) (GBIF.Org User 2023a; GBIF.Org User 

2023b). 

The data contained 6,929,380 observations including the following six variables: 

Å original_name . 15,430 levels e.g. Gymnorhina tibicen (n = 106,926, 1.54%), Lycium ferocissimum (n = 

97,060, 1.4%) and Eolophus roseicapilla (n = 86,270, 1.24%). 0% missing 

Å survey . all missing 

Å rel_metres . mean = 1959.06, percentiles = 15 (5th), 50 (25th), 100 (50th), 1000 (75th), 10000 (95th). range = 

0.01 to 14604109. 25.62% missing. 

Å kingdom . 2 levels Animalia (n = 4,727,334, 68.22%) and Plantae (n = 2,202,046, 31.78%). 0% missing 

Å month . mean = 7.09, percentiles = 1 (5th), 4 (25th), 8 (50th), 10 (75th), 12 (95th). range = 1 to 12. 0% missing. 

https://www.gbif.org/
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Å year . mean = 2005.67, percentiles = 1985 (5th), 1999 (25th), 2006 (50th), 2015 (75th), 2021 (95th). range = 

1980 to 2023. 0% missing. 

Figure 2.5 shows the distribution of records through time for GBIF. Figure 2.6 shows the spatial location of records 

for GBIF. The region boundaries used in Figure 2.6 are those of the Regional Species Conservation Assessment 

((RSCA)[#rsca]) project (also see in Figure 2.9). 

 

 
Figure 2.5: Records from GBIF through time  
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Figure 2.6: Location of sites at the beginning of the cleaning process from GBIF, including the year of last visit. For 

definitions of regions, see (RSCA)[#rsca]  

 

2.2.1.3 Terrestrial ecosystem network (TERN)  

2.2.1.3.1 Background 

TERN measures key land ecosystem attributes at hundreds of representative locations across Australia. The data is 

longitudinal, with multiple measurements th rough time. 

At field locations across Australia plots and transects are used to detect and quantify change in vegetation structure 

and composition, land cover and soil characteristics. 

TERN data were imported to R using the ausplotsR  package (Guerin et al. 2021). 

 

2.2.1.3.2 Data 

TERN data were extracted on 6th May 2023. 

The data contained 5,784 observations including the following six variables: 

Å original_name . 1,279 levels e.g. Annual forb (n = 87, 1.5%), Dead tree/shrub (n = 87, 1.5%) and Poaceae (n 

= 82, 1.42%). 0% missing 

Å survey . all missing 

Å rel_metres . all missing 

Å kingdom . 1 level Plantae (n = 5,784, 100%). 0% missing 

Å month . mean = 8.44, percentiles = 4 (5th), 8 (25th), 9 (50th), 10 (75th), 11 (95th). range = 1 to 12. 0% missing. 

https://www.tern.org.au/
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Å year . mean = 2016.34, percentiles = 2012 (5th), 2013 (25th), 2018 (50th), 2018 (75th), 2020 (95th). range = 

2011 to 2021. 0% missing. 

Figure 2.7 shows the distribution of records through time for TERN. Figure 2.8 shows the spatial location of records 

for TERN. The region boundaries used in Figure 2.8 are those of the Regional Species Conservation Assessment 

((RSCA)[#rsca]) project (also see in Figure 2.9). 

 

 
Figure 2.7: Records from TERN through time  
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Figure 2.8: Location of sites at the beginning of the cleaning process from TERN, including the year of last visit. For 

definitions of regions, see (RSCA)[#rsca]  

 

2.2.2 Spatial  

2.2.2.1 South Australian landscape regions  

South Australian landscapes (LSA) regions were used as the basis for sub-state analysis. These boundaries are 

available from Location SA. 

2.2.2.2 Regional species conservation a ssessment (RSCA) subregions  

For a more substantial description of the regional species conservation assessment project and how they were 

used, see RSCA. 

To align the information available from the RSCA project with the LSA boundaries, RSCA subregions were assigned 

to the LSA region which formed the greatest proportion of the RSCA subregion. Appendix Table 11.1 shows which 

RSCA subregions were assigned to which LSA regions. Boundaries used by the regional species conservation 

assessment project are plotted in Figure 2.9 coloured by the LSA region to which they were assigned. Using this 

process, no RSCA regions were assigned to the Green Adelaide LSA region. 

2.2.3 Sub-theme  

There was no readily available data set to assign all South Australian taxa to trend and condition report card sub-

themes (terrestrial, inland waters and/or coastal and marine). Therefore, sub-themes were assigned using a variety 

of datasets, approaches and weightings, including expert knowledge. Details of data used are provided in Table 2.2. 

Appendix Table 11.2 shows how words found in the theme datasets (Table 2.2) were used to help assign theme(s) 

to taxa. 

https://data.sa.gov.au/data/dataset/landscapes-sa-boundaries
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Where the proportion of theme scores ( appendix Table 11.2) assigned to a taxa was above 0.3, it was assigned to 

that theme. Taxa that still had no theme assigned after this process (Plantae: 386 taxa) were assigned ôterrestrialõ. 

Table 2.3 summarises how many taxa were assigned to each of the report cards based on the process used to 

assign theme. 

Note that data relating to taxa assigned to the coastal and marine theme were not limited to marine and coastal 

areas. For example, Silver Gull models included records of Silver Gull from anywhere in the state. 

 

Table 2.2: Datasets used to assign taxa to reporting sub -themes (terrestrial, inland waters and/or coastal and marine)  

Dataset Usage Custodian  

BDBSA Words in common names contain hints, 

e.g. swamp gum suggests inland waters 

sub-theme. Expert attribution of sub-

themes to words. 

- 

Northern Territory flora and fauna 

database (ôMALAõ - extract 14 November 

2017) 

ENVIRONMENT field contains 

Terrestrial , Fresh  and Marine  

Department of 

Environment and 

Natural Resources, 

Northern Territory  

Queensland WildNet database (extract 15 

November 2017) 

ENVIRON field contains Terrestrial , 

Aquatic  and Marine  

Department of Science, 

Information Technology 

and Innovation, 

Brisbane 

Plant species attributes Extract using criteria deemed likely to fit 

sub-theme definitions (e.g. tolerance of 

inundation > 6 months suggests inland 

waters) 

Matt White, Arthur 

Rylah Institute (ARI), 

Government of Victoria 

Plant species attributes ecological lifeform 

dataset from the Biological Databases of 

South Australia (BDBSA - extract 24 

November 2017) 

Expert attribution of sub -themes based 

on attributes available for about 260 

plant species (e.g. many species 

attributed with ôaquaticõ were sub-themed 

as inland waters). 

Department for 

Environment and 

Water, Government of 

South Australia 

South Australian indigenous water 

dependent sedges & rushes listing (R.L. 

Taplin 2001) based on records from the 

State Herbarium of South Australia 

Expert attribution of sub -themes. R.L. Taplin 

Encyclopedia of Life species trait 

information ( EOL - extracted December 

2022 using the get_traitbank  function 

in the traits  package (LeBauer et al. 

2023)) 

Expert attribution of sub -themes to 

words. 

Encyclopedia of Life. 

See [appendix] Table 

11.3 for the full list of 

data sources. 

Regional species assessment comments 

and common names 

Common names and comments fields 

contain hints. Expert attribution of sub -

themes to words. 

Department for 

Environment and 

Water, Government of 

South Australia 

Threatened species schedules review 

comments fields and common names 

Common names and comments fields 

contain hints. Expert attribution of sub -

themes to words. 

Department for 

Environment and 

Water, Government of 

South Australia 

http://www.eol.org/
http://www.eol.org/
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Dataset Usage Custodian  

Report card specific sub-theme 

definitions for vertebrates and specific 

plant groups 

Expert attribution of sub -themes to 

individual taxa. 

Department for 

Environment and 

Water, Government of 

South Australia 

 

Table 2.3: Number of taxa assigned to each of the native species report cards  

Title  n 

Coastal and marine native fauna 165 

Coastal and marine native flora 180 

Inland waters native fauna 181 

Inland waters native flora 592 

Terrestrial native fauna 752 

Terrestrial native flora 2793 

2.2.4 Taxonomy  

Due to the challenges working with multiple sources of data, a single source of taxonomy was needed. The GBIF 

Backbone Taxonomy was used here as the exclusive source of taxonomy and common names. All taxonomies 

ingested from the various data sources were aligned via matching to the GBIF Taxonomy Backbone using the 

name_backbone  function in the rgbif  package (Chamberlain and Boettiger 2017; Chamberlain et al. 2023). Only 

binomials were used. Common names were extracted for the GBIF Taxonomy Backone using the taxonKey for the 

binomial. Further information on cleaning taxonomy is given in the section on cleaning taxonomy. 

2.2.5 Distribution  

2.2.5.1 Regional species conservat ion assessment project (RSCA) 

The regional species conservation assessment project (RSCA) defined a conservation status for all vertebrate (except 

marine fishes) and vascular plant taxa in each of the RSCA subregions. In doing so, the RSCA project created an 

authoritative checklist of taxa for each subregion. This information was used to determine the percentage of taxa 

with a model in each LSA, which was then used for the reliability assessment. As no RSCA region was assigned to 

the GA LSA region, GA does not feature in the results. 

The RSCA used the International Union for Conservation of Nature (IUCN) red list categories and criteria (IUCN 

2001; IUCN 2012a; IUCN 2012b) to assign conservation status and population trends to each taxa within each 

Interim Bioregionalisation of Australia (IBRA, Environment Australia 2000) Subregion in South Australia (Gillam and 

Urban 2008; Gillam and Urban 2009; Gillam and Urban 2010; Gillam and Urban 2011; Gillam and Urban 2013; Gillam 

and Urban 2014a; Gillam and Urban 2014b). All vertebrates and vascular plant taxa were assessed for their level of 

threat and likelihood of extinction. The dataset resulting from this pr oject is available online. 

https://www.gbif.org/dataset/d7dddbf4-2cf0-4f39-9b2a-bb099caae36c
https://www.gbif.org/dataset/d7dddbf4-2cf0-4f39-9b2a-bb099caae36c
https://discourse.gbif.org/t/understanding-gbif-taxonomic-keys-usagekey-taxonkey-specieskey/3045
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
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Figure 2.9: Relationship of South Australian landscape (LSA) regions to regional species conservation assessment (RSCA) 

subregions. RSCA subregions were based on Interim Biogeographical Regionalisation of Australia (IBRA) subregions 

(Environment Australia 2000) and Integrated Marine and Coastal Regionalisation of Australia regions (Commonwealth 

of Australia 2006). The RSCA subregion boundaries appear on other maps in this report as ôregionsõ 

2.3 Cleaning occurrence data  

2.3.1 Overview  

As aggregated sources of occurrence data are becoming more widely used the requirement for cleaning the data 

for a particular purpose has become well established (e.g. Jin and Yang 2020; Ribeiro et al. 2022). This cleaning aims 

to both: minimise errors (taxonomic, spatial and temporal) in the data used; and, perhaps more importantly, 

minimise spurious or misleading conclusions arising from use of the data. This section outlines the steps taken here 

to clean the data before using it in any analysis. 

The following definitions are used here: 

Å filter: remove records. These may be entirely legitimate observations but it is desirable to remove them for the 

purposes of an analysis. For example, a context (see below) with only one (legitimate) record may not meet 

the expectations of an analysis that within each context there is a list of taxa recorded. 

Å cleaning: remove observations to reduce the risk that spurious observations are included in analysis. For 

example, two different data sources may contain the same observation. Most analyses will perform better 

when records duplicated within a context are removed. 

Å tidying: as per tidy data (Wickham 2014) where each variable is a column and each observation is a unique 

row. 

The process of applying these concepts to the data will be referred to as cleaning and was implemented here with 

the help of the envClean  package (Willoughby 2023a). In practice, the filter/clean/tidy steps are blurred. For 

example envClean::filter_taxa  aligns taxonomic names, cleans duplicate records within any context and 

filters any taxa that were not identified to at least species level. 

https://www.jstatsoft.org/article/view/v059i10
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The cleaning process moved from: 

Å raw records from the different data sources; through  

Å assigning each record to a context including a geographic bin, temporal bin (year) and taxonomic bin (class 

for vertebrates and kingdom for plants); to  

Å ensuring that within each bin, records were unique and appropriately attributed with information required for 

analysis. 

Thus, earlier in the cleaning process the original latitude, longitude and date of observation were more likely to 

define the context. Later in the cleaning process, geographic areas and year defined the context.  

2.3.1.1 Site/visit/record/taxa  

Due to the changes in context through the cleaning process, the definitions of site, visit, record and taxa can 

change at each step. 

Å sites are spatial locations. They may be defined by latitude and longitude, raster cell ID and/or some other 

geographical area. These are likely to be duplicated before exclusive application of context 

ð earlier in the data cleaning process these are defined by latitude and longitude  

ð later in the data cleaning process these are defined by raster grid cells of resolution 10,000 metres 

ð in the final step of the cleaning process used here they are defined by RSCA subregions. 

Å visits are sites plus a temporal location (time stamp), such as date or year 

ð earlier in the data cleaning process these are defined by date 

ð later in the data cleaning process these are defined by year only 

Å records are visits plus an observation of a taxa 

Å taxa refers to some form of biological entity (usually species, but often recorded at some other level such as 

subspecies, genus or even family). An entity may be duplicated within a visit before taxonomy is resolved and 

context is applied exclusively (usually by filter_taxa ). 

2.3.1.2 Context  

Context extends the idea of a visit to include other important context for a record. Here, context includes the 

taxonomic group (referred to as visit_taxon), which was (roughly) class for vertebrates Aves, Fish, Mammalia, 

Reptiles and Amphibia and ôkingdomõ for plants. ôRoughlyõ as some lumping of the raw class returned from GBIF 

Taxonomy Backbone was used: the ôfishõ visit_taxon included the classes Atheriniformes, Osmeriformes, Perciformes, 

Anguilliformes, Clupeiformes, Petromyzonti, Petromyzontiformes and Siluriformes and the ôreptilesõ visit_taxon 

included the classes Squamata and Testudines. 

2.3.1.3 Binning  

Binning was the process of assigning each record to a ôbinõ (or group) and then reducing the raw records to unique 

records with each bin. Bins provided the context at which the cleaning process was aimed. There were three key 

components to binning used her e: geographic location, temporal location, and taxonomic grouping.  

2.3.2 Area of interest  

Records from the data sources were limited to those within the spatial extent of South Australia. 

The initial data set contained 25,549 taxa, 16,082,113 records, 2,007,038 visits, and 1,614,434 sites. At the start of 

the cleaning process context was defined by original_name , long , lat  and year . 

Table 2.4 shows the data sources contributing to the area of interest data. 
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Table 2.4: Data sources contributing records at the start of the cleaning process. Numbers represent contexts 

(visit_taxon, cell, sa, lsa, year and RSCA_SUBRC) 

data_name n 

EGIS 1,059,812 

TERN 258 

GBIF 1,322,645 

2.3.3 Date range of interest  

Records were limited to those with observation dates after 1980. 

The cleaning step ôwithin a date rangeõ: took the number of taxa from 25,549 to 21,210; took the number of records 

from 16,082,113 to 14,913,218; took the number of visits from 2,007,038 to 1,763,454; and took the number of sites 

from 1,614,434 to 1,516,407. At this stage of the cleaning process context was defined by original_name , long , 

lat  and year . 

 

2.3.4 Temporal bin  

The year component of the date for each record became a temporal bin. 

The cleaning step ôassigning dates to temporal binsõ: did not change the number of taxa (21,210); took the number 

of records from 14,913,218 to 14,864,182; did not change the number of visits (1,763,454); and did not change the 

number of sites (1,516,407). At this stage of the cleaning process context was defined by original_name , long , 

lat  and year . 

 

2.3.5 Spatial reliability  

Any record with a spatial reliability greater than 500 metres was removed, using the function filter_spat_rel  

from the  package envClean  (Willoughby 2023a). 

In preparing for other projects in South Australia, spatial areas that lost many records through the spatial reliability 

filtering were identified. In these areas records were manually relocated to a location as close to the original as 

possible that conceptually aligned: 

Å aerial imagery 

Å plant species list 

Å relevant satellite data 

Å and, in some cases, the original mud-map from a survey. 

These relocated records had their EGIS location and spatial reliability adjusted so that they passed the spatial 

reliability filtering.  

The cleaning step ôspatial reliabilityõ: took the number of taxa from 21,210 to 14,300; took the number of records 

from 14,864,182 to 8,494,011; took the number of visits from 1,763,454 to 903,563; and took the number of sites 

from 1,516,407 to 808,764. At this stage of the cleaning process context was defined by original_name , long , 

lat  and year . 
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2.3.6 Cell (assign a spatial bin)  

A raster was created covering the geographic range of the data with resolution of 10,000 m. Cell IDs from that 

raster were assigned to all records using the latitude and longitude values associated with the record using the 

function add_raster_cell  from th e envRaster  package (Willoughby 2022), which calls the cellFromXY  

function in the terra  package (Hijmans 2022). X/Y coordinates were (re-)assigned to each record using the centre 

of the raster cell in which the original location fell.  

If a record was inside the area of interest but outside of raster cells, it was removed. 

The cleaning step ôassigning locations to spatial binsõ: did not change the number of taxa (14,300); took the number 

of records from 8,494,011 to 8,493,308; took the number of visits from 903,563 to 54,455; and took the number of 

sites from 808,764 to 7,239. At this stage of the cleaning process context was defined by original_name , long , 

lat , cell  and year . cell  was added. 

 

2.3.7 Taxonomy  

Taxa were queried against the global biodiversity information facility (GBIF) taxonomy backbone using the 

make_taxonomy  and filter_taxa  functions in the envClean  package (Willoughby 2023a). These functions rely 

heavily on the name_backbone  function in the rgbif  package (Chamberlain and Boettiger 2017; Chamberlain et 

al. 2023). 

Prior to querying against GBIF the following cleaning steps were undertaken: 

Å any record of a taxa that contained any of the following text in its name (ignoring case)  was removed: 

ð ? 

ð annual forb 

ð annual grass 

ð annual tussock grass 

ð another species 

ð bold: 

ð dead 

ð lichen 

ð moss 

ð no id 

ð not naturalised in SA 

ð unidentified  

ð unverified 

Å any of the following regular expressions in a taxa name were removed from the name (via gsub ): 

ð ô'õ 

ð õ spp.õ 

ð ôssp.õ 

ð õ sp.õ 

ð õ var.õ 

ð ôsubsp.õ 

ð õ [A-Z].*õ 

ð ô#õ 

ð ô^õ 

ð õ x .*ȿὢȢzõ 

ð as text including and after õ x õ or õ X õ, in a taxa name, was removed from the name any hybrids were 

assigned to the first taxa recorded within the hybrid  

https://www.gbif.org/dataset/d7dddbf4-2cf0-4f39-9b2a-bb099caae36c
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The taxa used in analyses were always binomial (taxa recorded at taxonomic level below species were grouped at 

species level (e.g. Acanthiza iredalei rosinae was changed to Acanthiza iredalei). Any record that could not be 

matched to a name at species level, or better, was removed. Table 2.5 shows each taxonomic rank and the count of 

taxa matched at that rank. 

At the same time as the analysis-wide taxonomy was applied (by filter_tax a), any duplication of context, or 

other important, variables for a taxa was resolved, leaving only a single record of each taxa within a context 

attributed appropriately.  

The cleaning step ôalign taxonomy and resolve any taxonomic duplication within binsõ: took the number of taxa 

from 14,300 to 5,427; took the number of records from 8,493,308 to 1,005,187; took the number of visits from 

54,455 to 68,564 (an increase was possible due to the addition of further context during this step in the cleaning 

process); and took the number of sites from 7,239 to 6,441. At this stage of the cleaning process context was 

defined by taxa , long , lat , cell , visit_taxon  and year . taxa  and visit_taxon  were added and 

original_name  was removed. 

The [appendix] Table 11.5 maps names retrieved from data sources to those used in analyses. 

 

Table 2.5: Count of taxa (and records) identified to various taxonomic rank  

rank  taxa Records 

kingdom 184 852,109 

phylum 12 369 

class 19 2,648 

order 37 971 

family 366 46,279 

genus 2,813 306,249 

species 20,816 13,442,911 

subspecies 999 1,769,941 

variety 207 74,331 

form 20 7,032 

 

2.3.8 Assigning to a geographic area  

All contexts were intersected with the geographic areas defined by using the st_intersection  function in the 

sf  package (Pebesma 2018; Pebesma 2021). 

The cleaning step õadd geographic context (e.g. IBRA) did not change the number of taxa (5,427), records 

(1,005,187), visits (68,564) or sites (6,441). At this stage of the cleaning process context was defined by taxa , long , 

lat , cell , sa , lsa , visit_taxon , year  and RSCA_SUBRC. sa , lsa  and RSCA_SUBRC were added. 

 

2.3.9 Important data was NA 

Some contextual information was considered too important to be missing. If any record had a value of NA in any of 

the columns - cell, lat, long, lsa, RSCA_SUBRC, sa, visit_taxon, year - it was removed. 

The cleaning step ôNA values in important columnsõ: took the number of taxa from 5,427 to 5,424; took the number 

of records from 1,005,187 to 1,002,558; took the number of visits from 68,564 to 68,334; and took the number of 
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sites from 6,441 to 6,385. At this stage of the cleaning process context was defined by taxa , long , lat , cell , sa , 

lsa , visit_taxon , year  and RSCA_SUBRC. 

 

2.3.10 Add list length  

Taxa richness (length of the list) was appended to each context using the function add_list_length  in the 

envTrend  package (Willoughby 2023e). 

At the same time, taxa not recorded were added to the list as pseudo-absences. Psuedo-absence was inferred for a 

taxa if: 

Å there were records of that taxaõs visit_taxon within that context 

Å that taxa occurred in the contextõs RSCA subregion. 

The cleaning step ôadd list lengthõ: did not change the number of taxa (5,424); took the number of records from 

1,002,558 to 3,547,923 (an increase was possible due to the addition of pseudo -absences); did not change the 

number of visits (68,334); and did not change the number of sites (6,385). At this stage of the cleaning process 

context was defined by taxa , cell , sa , lsa , visit_taxon , year  and RSCA_SUBRC. long  and lat  were 

removed. 

 

2.3.11 Filter lists  

In order to run the individual taxa models, a taxa needed to meet certain criteria. These criteria attempted to 

balance two competing needs: to model as many taxa as possible; while ensuring each taxa had a quantity and 

quality of data suitable for modelling and predicting.  

Å the minimum allowable maximum length of a list on which a taxa was recorded was set at 3 

Å the minimum allowab le number of occurrences for a taxa was set at 4 

Å the minimum allowable years with occurrence was set at 6 

Å the maximum allowable span between years with a record was set at 15 

Å the minimum allowable maximum year with a record was set as 2015 

Å the maximum allowable minimum year with a record was set as 2005. 

Taxa that did not meet any of these criteria were filtered using the filt_list_df  function from the envTrend  

package (Willoughby 2023e). Pseudo-absences were ignored during this process. Where a taxa was removed, it did 

not alter the information for any other taxa (i.e.  say, the list length was not reduced by one where a taxa was 

removed). 

The cleaning step ôfilter occurrence data to a set of criteraõ: took the number of taxa from 5,424 to 2,589; took the 

number of records from 3,547,923 to 3,423,538; took the number of visits from 68,334 to 65,817; and took the 

number of sites from 6,385 to 6,325. At this stage of the cleaning process context was defined by taxa , cell , sa , 

lsa , visit_taxon , year  and RSCA_SUBRC. 

 

2.3.12 Summary  

Table 2.6 shows how taxa, sites, visits and records changed through the cleaning process. 
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Table 2.6: Cleaning steps and results  

cleaning step  taxa records  visits  sites 

within a geographic area 25,549 16,082,113 2,007,038 1,614,434 

within a date range 21,210 14,913,218 1,763,454 1,516,407 

assigning dates to temporal bins 21,210 14,864,182 1,763,454 1,516,407 

spatial reliability 14,300 8,494,011 903,563 808,764 

assigning locations to spatial bins 14,300 8,493,308 54,455 7,239 

align taxonomy and resolve any taxonomic duplication within bins  5,427 1,005,187 68,564 6,441 

add geographic context (e.g. IBRA) 5,427 1,005,187 68,564 6,441 

NA values in important columns 5,424 1,002,558 68,334 6,385 

add list length  5,424 3,547,923 68,334 6,385 

filter occurrence data to a set of critera 2,589 3,423,538 65,817 6,325 

2.4 Trend and condition analysis  

2.4.1 Individual taxa models  

Interest in using large, aggregated, but unstructured, data sources to monitor biodiversity, particularly in the 

absence of long-term targeted monitoring, has led to numerous attempts to test the utility of such data (e.g. Kamp 

et al. 2016; Isaac and Pocock 2015; Bayraktarov et al. 2019). Assessing the utility of large, unstructured datasets, 

requires targeted, structured data against which to compare results. Where such comparisons have been made, the 

results have been mixed. For example, Bayraktarov et al. (2019) were unsuccessful in their òefforts to aggregate GBIF 

data to create site-based time series for trend analyses and compare to trends produced with structured dataó. 

Kamp et al. (2016) found that trends from unstructured data were ògenerally positively correlated, but less than half 

the population declines identified from the structured monitoring data were recovered from t he unstructuredó. 

There were also taxa (roughly 20%) that were found to be increasing by analysis of unstructured data, but declining 

using data from a structured monitoring scheme.  

Bias is likely responsible for a large part of the mismatch between trends derived from structured and unstructured 

data. Structured monitoring schemes are planned in a manner to avoid such biases. The biases in unstructured data 

arise due to uneven (Isaac et al. 2014; Isaac and Pocock 2015): 

1. recording intensity over time  

2. spatial coverage 

3. sampling effort per visit  

4. detectability across space and time. 

Isaac et al. (2014) tested the effect of bias, using simulated data, on a range of methods for detecting trends. This 

work suggested: 

simple methods produce biased trend estimates, and/or had low power. Most methods are robust to variation in 
sampling effort, but biases in spatial coverage, sampling effort per visit, and detectability, as well as turnover in 
community composition, all induced some methods to fail. No method was wholly unaffected by all forms of variation 
in recorder activity, although some performed well enough to be useful. 

Here we attempted to deal with bias using list length analysis. Isaac et al. (2014) found that list length models were 

more likely to find decline when there was none (in some scenarios). However, the occupancy/detection models 

found as the most robust by Isaac et al. (2014) were computationally intensive, making òthe analysis of more than a 

handful of species impracticaló (August et al. 2020), thus we have not used that method here. 

Naive reporting rate is simply the number of successful surveys divided by the total number of surveys, thus it 

ranges from 0 (always absent) to 1 (always present). List length analysis (Szabo et al. 2010) improves on naive 
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reporting rate by using list length (species richness) as an indicator of survey effort. Longer lists are assumed to 

indicate greater survey effort. Rare taxa occur infrequently and only in longer lists, while common taxa occur 

frequently on both short and long lists. List length analysis attempts to reduce bias associated with survey effort 

and the detectability or rarity of taxa (Szabo et al. 2010; Campbell et al. 2022). 

Bayesian generalised additive (mixed) models were run for each of 2,589 individual taxa. The response variable was 

the presence or absence of each taxa within 10,000 m cells. Absence was inferred where: 

Å within a year there were records of the same visit_taxon , defined here as: 

ð roughly taxonomic class for vertebrates: Amphibia, Aves, Fish, Mammalia and Reptiles 

ð kingdom for plants: Plantae 

Å the taxa was recorded in that cell in any other year. 

If there was more than one LSA region in the data, a random slope and intercept was estimated for each LSA 

region. Individual taxa models were run using the stan_gamm4 function from the rstanarm package (Brilleman et al. 

2018; Guo et al. 2020; Gabry and Goodrich 2020) in R (R Core Team 2020). Ideally, cell would have been included in 

the model, as a further random factor, to account for the repeated ôvisitsõ to cells (Zuur et al. 2009) but this was not 

tractable, taking up to two weeks to run a model for an individual taxa.  

Based on the model, the estimated reporting rate (at median list length for the visit_taxon  across the entire 

cleaned data set) was predicted for each year between 1980 and 2022. Predictions were made using the 

add_epred_draws  function from the tidybayes  package (Kay 2021) and were made for each LSA region in the 

data (for regional results). 

Change in reporting rate estimated from those predictions was assessed over a 20 year window. This meant that 

1980 plus 20 years (2000) was the first time point at which the percentage of taxa declining could be estimated. The 

threshold for assigning decline (required for the percentage declining models) are the same as those given in Table 

2.8 as ôgetting worseõ. 

2.4.2 Percentage declining models  

Percentage declining was the proportion of declining taxa in each LSA region out of the total number of taxa 

assessed in that LSA region. Percentage decline was modelled (6 models, one for each of the native species report 

cards) between 2000 and 2022 using binomial Bayesian generalised additive (mixed) models with the number of 

taxa declining as ôsuccessõ and the number of taxa with a model as ôtrialsõ. Percentage declining models were run 

using the stan_gamm4  function from the rstanarm package (Brilleman et al. 2018; Gabry and Goodrich 2020) in R 

(R Core Team 2020). Random slopes and intercepts were estimated for LSA regions. 

Based on the models, the estimated percentage declining was predicted for all years between 2000 and 2022. As all 

change was estimated over a 20 year period, the first time the likelihood of change could be estimated was 2020. 

Predictions were made using the add_epred_draws  function from the tidybayes  package (Kay 2021) and were 

made for a single, typical, hypothetical, LSA region (statewide results) and for each LSA region in the data (for 

regional results). 

Trend and condition of percentage declining was then determined as: 

Å trend: the likelihood that percentage declining was less in 2022 compared with 2002 (Tables 2.7 and 2.8). If 

there was not enough data to estimate change in percentage declining for 2022 then the trend was unknown  

Å condition: classification thresholds applied to the  current (2022) estimate of percentage declining (Table 2.9). 

2.4.3 Model evaluation  

All percentage declining model evaluations are provided and a selection of individual taxa model evaluations. 
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2.4.3.1 Sampling diagnostics  

The outputs from the Stan models provide a number of diagnostic checks on the reliability of inference based on 

the model (Campbell et al. 2022). Across all models, the following were checked (Edyvane and Francis 1995; Zuur 

and Ieno 2016; James 2019; Grinsztajn et al. 2021; Campbell et al. 2022): 

Å evaluation of the Monte Carlo Markov -chain samples: 

ð divergent transitions. Divergent transitions indicate the chains may not be exhaustively exploring the 

parameter space, producing biased samples and thus biased parameter estimates 

ð Ὑ values. Ὑ estimates the ratio between the overall variance and the within chain variance: if Ὑ is not 

close to 1, then the Markov chains are not mixing and at least one of the chains is producing biased 

samples 

ð effective sampling size (ESS). ESS provides a measure of how informative the samples are. It is not 

unusual for samples from an MCMC procedure to be correlated, thus containing redundant 

information which makes the posterior estimates less precise 

Å plots were also generated and visually inspected to help with diagnostics at times: 

ð trace plots. In trace plots each chain should be stable and well-mixed (all chains centered around the 

same value) showing ôrandom noiseõ around the parameter value with no step change or trend 

evident This is a visual version of checking Ὑ values 

ð paracord plots. Parallel coordinate plots show samples across parameters and can be useful to 

examine patterns in any divergent transitions in samples (Stan Development Team 2022). 

Due to the number of individual taxa models, rough rules were used to assess whether to accept the results from an 

individual taxa, specifically a model was only used where: Ὑ values for all parameters <= 1.05; ESS values for all 

parameters > 100; and proportion of divergent transitions was < 5%.  

2.4.3.2 Model diagnostics  

Model fit was assessed visually by (Zuur et al. 2010; Grinsztajn et al. 2021): 

Å plotting residuals vs. fitted values, looking for no pattern evident with the residuals at all values centred 

around zero 

Å normally distributed residuals 

Å plotting the original data against curves generated by inference from the model  samples. 

 

Table 2.7: Trend assigned to likelihoods. Likelihood definitions and ranges follow the intergovernmental panel on 

climate change IPCC. The interpretation of these likelihoods into report card trends was a decision of the authors  

Likelihood  Range Report card trend  

Exceptionally unlikely (0,0.01] Getting better  

Extremely unlikely (0.01,0.05] Getting better  

Very unlikely (0.05,0.1] Getting better  

Unlikely (0.1,0.333] Stable 

About as likely as not (0.333,0.667] Stable 

Likely (0.667,0.9] Stable 

Very likely (0.9,0.95] Getting worse 

Extremely likely (0.95,0.99] Getting worse 

Virtually certain (0.99,1] Getting worse 

 

https://mc-stan.org/
https://www.ipcc.ch/site/assets/uploads/2017/08/AR5_Uncertainty_Guidance_Note.pdf
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Table 2.8: Definition of trend classes used  

Trend Description  Threshold  

Getting 

better 

Over a scale relevant to tracking change in the indicator 

it is improving in status with good confidence  

Greater than 90% likelihood that the 

percentage of declining taxa has gone 

down 

Stable Over a scale relevant to tracking change in the indicator 

it is neither improving or declining in status  

Less than 90% likelihood that the 

percentage of declining taxa is 

changing 

Getting 

worse 

Over a scale relevant to tracking change in the indicator 

it is declining in status with good confidence  

Greater than 90% likelihood that the 

percentage of declining taxa has gone 

up 

Unknown Data are not available, or are not available at relevant 

temporal scales, to determine any trend in the status of 

this resource 

- 

Not 

applicable 

This indicator of the natural resource does not lend itself 

to being classified into one of the above trend classes 

- 

 

Table 2.9: Definition of condition classes used  

Condition  Description  Threshold  

Very good The natural resource is in a state that meets all environmental, economic and social 

expectations, based on this indicator. Thus, desirable function can be expected for 

all processes/services expected of this resource, now and into the future, even 

during times of stress (e.g. prolonged drought)  

no agreed 

threshold 

Good The natural resource is in a state that meets most environmental, economic and 

social expectations, based on this indicator. Thus, desirable function cannot be 

expected for all processes/services expected of this resource, now and into the 

future, even during times of stress (e.g. prolonged drought)  

no agreed 

threshold 

Fair The natural resource is in a state that does not meet some environmental, economic 

and social expectations, based on this indicator. Thus, desirable function cannot be 

expected from many processes/services expected of this resource, now and into the 

future, particularly during times of stress (e.g. prolonged drought)  

no agreed 

threshold 

Poor The natural resource is in a state that does not meet most environmental, economic 

and social expectations, based on this indicator. Thus, desirable function cannot be 

expected from most processes/services expected of this resource, now and into the 

future, particularly during times of stress (e.g. prolonged drought)  

no agreed 

threshold 

Unknown Data are not available to determine the state of this natural resource, based on this 

indicator 

- 

Not 

applicable 

This indicator of the natural resource does not lend itself to being classified into one 

of the above condition classes 

- 

 

2.5 Reliability  

Information is scored for reliability based on subjective scores (1 [worst] to 5 [best]) given for information currency, 

applicabilit y and level of spatial representation. Where there is information available regarding accuracy, this is 

included as well. Definitions guiding the application of these scores are provided in Table 2.10 for currency, Table 

2.11 for applicability and Table 2.12 for spatial representation. 
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The reliability score given on a report card is the minimum of any of those scores. Minimum is used as the average 

can mask a very low reliability for one of the scores (say, currency if the information is quite old) if other scores are 

not as low. 

 

Table 2.10: Guides for applying information currency  

Currency score  Criteria  

1 Most recent information >10 years old  

2 Most recent information up to 10 years old  

3 Most recent information up to 7 years old  

4 Most recent information up to 5 years old  

5 Most recent information up to 3 years old  

 

Table 2.11: Guides for applying information applicability  

Applicability score  Criteria  

1 Data are based on expert opinion of the measure 

2 All data based on indirect indicators of the measure 

3 Most data based on indirect indicators of the measure 

4 Most data based on direct indicators of the measure 

5 All data based on direct indicators of the measure 

 

Table 2.12: Guides for applying spatial representation of information (sampling design)  

Spatial 

score Criteria  

1 From an area that represents less than 5% the spatial distribution of the asset within the 

region/state or spatial representation unknown  

2 From an area that represents less than 25% the spatial distribution of the asset within the 

region/state  

3 From an area that represents less than half the spatial distribution of the asset within the 

region/state  

4 From across the whole region/state (or whole distribution of asset within  the region/state) using a 

sampling design that is not stratified  

5 From across the whole region/state (or whole distribution of asset within the region/state) using a 

stratified sampling design 

 

2.6 Workflow  

The data import, cleaning, analysis and report writing were done in a scripted workflow using the programs R and 

ôR-studio Desktopõ. R (R Core Team 2020) is an open source software environment for statistical computing and 

graphics. Base R can be extended via a range of open source packages to enable specific tasks or analyses. The 

packages used to produce this report are listed in Table 2.13. 

https://www.r-project.org/
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R-studio Desktop is a set of open source tools built to facilitate interaction with R. 

A workflow diagram (managing environmental knowledge chart) is provided in Figure 2.10. 

 

Table 2.13: R (R Core Team 2020) packages used in the production of this report  

package citation  loadedversion  date  source 

ausplotsR Guerin et al. (2021) 1.2.6 2021-

07-16 

CRAN (R 4.0.5) 

base R Core Team (2020) 4.0.2 2020-

06-22 

local 

bookdown  Xie (2021a) 0.24 2021-

09-02 

CRAN (R 4.0.5) 

ComplexUpset Krassowski (2021) 1.3.3 2021-

12-11 

CRAN (R 4.0.5) 

DBI R Special Interest Group 

on Databases (R-SIG-DB) 

et al. (2021) 

1.1.1 2021-

01-15 

CRAN (R 4.0.5) 

dbplyr  Wickham et al. (2021b) 2.1.1 2021-

04-06 

CRAN (R 4.0.5) 

dplyr Wickham et al. (2022) 1.0.8 2022-

02-08 

CRAN (R 4.0.5) 

envClean Willoughby (2023a) 0.0.0.9000 2023-

07-25 

Github (acanthiza/envClean@a74fcdc) 

envFunc Willoughby (2023b) 0.0.0.9000 2023-

05-31 

Github (acanthiza/envFunc@bbeb4c1) 

envImport Willoughby (2023c) 0.0.0.9000 2023-

02-08 

Github 

(acanthiza/envImport@e6f2c62) 

envRaster Willoughby (2022) 0.0.0.9000 2022-

04-21 

Github (acanthiza/envRaster@a25bbfc) 

envReport Willoughby (2023d) 0.0.0.9000 2023-

05-31 

Github 

(acanthiza/envReport@bd9b258) 

envTrend Willoughby (2023e) 0.0.0.9000 2023-

07-25 

Github (acanthiza/envTrend@f3f605b) 

forcats Wickham (2021) 0.5.1 2021-

01-27 

CRAN (R 4.0.5) 

fs Hester et al. (2021) 1.5.2 2021-

12-08 

CRAN (R 4.0.5) 

furrr Vaughan and Dancho 

(2021) 

0.2.3 2021-

06-25 

CRAN (R 4.0.5) 

GGally Schloerke et al. (2021) 2.1.2 2021-

06-21 

CRAN (R 4.0.5) 

ggplot2  Wickham et al. (2021a) 3.3.5 2021-

06-25 

CRAN (R 4.0.5) 

knitr Xie (2021b) 1.33 2021-

04-24 

CRAN (R 4.0.5) 

https://posit.co/download/rstudio-desktop/
mailto:acanthiza/envClean@a74fcdc
mailto:acanthiza/envFunc@bbeb4c1
mailto:acanthiza/envImport@e6f2c62
mailto:acanthiza/envRaster@a25bbfc
mailto:acanthiza/envReport@bd9b258
mailto:acanthiza/envTrend@f3f605b
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package citation  loadedversion  date  source 

lubridate Spinu et al. (2021) 1.7.10 2021-

02-26 

CRAN (R 4.0.5) 

officer Gohel (2023) 0.6.2 2023-

03-28 

CRAN (R 4.0.2) 

officerWinTools Mire (2023) 0.1.1 2023-

05-03 

Github 

(joshmire/officerWinTools@6e91719) 

purrr Henry and Wickham 

(2020) 

0.3.4 2020-

04-17 

CRAN (R 4.0.5) 

readr Wickham and Hester 

(2021) 

2.0.1 2021-

08-10 

CRAN (R 4.0.5) 

rgbif  Chamberlain et al. (2023) 3.7.7 2023-

04-03 

CRAN (R 4.0.2) 

rstan Guo et al. (2020) 2.21.2 2020-

07-27 

CRAN (R 4.0.5) 

rstanarm Gabry and Goodrich 

(2020) 

2.21.1 2020-

07-20 

CRAN (R 4.0.5) 

sf Pebesma (2021) 1.0-4 2021-

11-14 

CRAN (R 4.0.5) 

snowfall Knaus (2015) 1.84-6.1 2015-

10-14 

CRAN (R 4.0.5) 

stringr Wickham (2019) 1.4.0 2019-

02-10 

CRAN (R 4.0.5) 

terra Hijmans (2022) 1.5-21 2022-

02-17 

CRAN (R 4.0.5) 

tibble  Müller and Wickham 

(2021) 

3.1.6 2021-

11-07 

CRAN (R 4.0.5) 

tidybayes Kay (2021) 3.0.1 2021-

08-22 

CRAN (R 4.0.5) 

tidyr Wickham and Girlich 

(2022) 

1.2.0 2022-

02-01 

CRAN (R 4.0.5) 

tidytext  Robinson and Silge (2021) 0.3.1 2021-

04-10 

CRAN (R 4.0.5) 

tmap Tennekes (2021) 3.3-2 2021-

06-16 

CRAN (R 4.0.5) 

 

mailto:joshmire/officerWinTools@6e91719
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Figure 2.10: Workflow diagram (managing environmental knowledge chart) for native species report cards  



 

DEW Technical report 2024/23 

 

29 

3 Inland waters native flora 

There were 591 inland waters native flora species (see the appendices). Examples of some of the common inland 

waters native flora species in the cleaned data include Eucalyptus camaldulensis, n = 2708; Common Reed 

(Phragmites australis), n = 1834; Smooth Bogrush (Schoenus apogon), n = 1679; Southern Cattail (Typha 

domingensis), n = 1558; and Wahlenbergia stricta, n = 1552. Figure 3.1 shows the distribution of data for inland 

waters native flora. 

The RSCA project data applied to the LSA regions, combined with the sub-theme data, suggested 591 inland waters 

native flora taxa of which 282 (47.7%) had a model allowing estimation of likelihood of decline. The full 

contributions of each modelled taxa to the percentage declining models are shown in the appendices. Table 3.1 

shows the maximum number of taxa contributing a model to each LSA region in any one year, highlighting that not 

all taxa with a model provided models to all years and/or regions.  

Table 3.1: Maximum number of taxa in any one year contributing a model to each LSA region  

LSA Region models  

HF Hills and Fleurieu 196 

AW Alinytjara WiluΏara 29 

EP Eyre Peninsula 97 

KI Kangaroo Island 137 

NY Northern and Yorke 125 

SAAL South Australian Arid Lands 102 

MR Murraylands and Riverland 175 

LC Limestone Coast 162 

GA Green Adelaide - 
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Figure 3.1: Spatial distribution of data for inland waters native flora at the start and end of the cleaning process  
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3.1 Results 

3.1.1 Model evaluation  

The appendix shows a more thorough treatment of model evaluation.  

3.1.1.1 Sampling diagnostics  

There were 235 divergent transitions (0.5%) after warmup for the statewide inland waters native flora model. 

Table 3.2 shows Ὑ values, effective sampling size (ESS) and Monte Carlo Standard Error (MCSE) for each parameter 

in the model. 

Table 3.2: Diagnostics metrics for each parameter in the model. See methods  for definitions of the diagnostics and 

furth er information  

Parameter  Rhat ESS MCSE 

(Intercept) 1.001361 13326.52 0.0019233 

b[(Intercept) rand:AW] 1.001123 14879.83 0.0019473 

b[(Intercept) rand:EP] 1.001411 13703.94 0.0019245 

b[(Intercept) rand:HF] 1.001311 13768.60 0.0019242 

b[(Intercept) rand:KI] 1.001317 13497.05 0.0019365 

b[(Intercept) rand:LC] 1.001321 13602.02 0.0019278 

b[(Intercept) rand:MR] 1.001367 13695.64 0.0019236 

b[(Intercept) rand:NY] 1.001380 13604.17 0.0019304 

b[(Intercept) rand:SAAL] 1.001246 13746.16 0.0019273 

b[var rand:AW] 1.000209 40787.60 0.0000986 

b[var rand:EP] 1.000149 29295.90 0.0000852 

b[var rand:HF] 1.000281 28777.82 0.0000867 

b[var rand:KI] 1.000157 28196.22 0.0000869 

b[var rand:LC] 1.000102 27843.16 0.0000864 

b[var rand:MR] 1.000144 28103.84 0.0000858 

b[var rand:NY] 1.000216 28104.80 0.0000861 

b[var rand:SAAL] 1.000283 30279.63 0.0000877 

Sigma[rand:(Intercept),(Intercept)] 1.000381 18589.03 0.0018963 

Sigma[rand:var,(Intercept)] 1.000116 23079.63 0.0000775 

Sigma[rand:var,var] 1.000939 18765.20 0.0000116 

smooth_sd[s(var)] 1.000358 20089.29 0.0014896 

3.1.1.2 Model diagnostics  

Figure 3.2 shows a comparison of the observed data with the range of credible estimates from model results. 

Where there is a 20 year period for comparison, the likelihood of an increase in the percentage declining is given. 



 

DEW Technical report 2024/23 

 

32 

 
Figure 3.2: Model results for inland waters native flora showing the median credible estimate for percentage declining, 

with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. Original data is 

shown as (transparent) blue dots.  

3.1.2 Trend  

Trends for inland waters native flora percentage declining are provided in Table 3.3 with distribution of credible 

values and model results displayed in Figure 3.2. A map of results is shown in Figure 3.4. The distribution of credible 

estimates for the change in reporting rate between 2002 and 2022 are shown in Figure 3.3. Using the thresholds 

provided in Table 2.8, inland waters native flora percentage declining trends were stable in 2 regions (Kangaroo 

Island (KI) and Limestone Coast (LC)), getting worse in 5 regions (Hills and Fleurieu (HF), Eyre Peninsula (EP), 
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Northern and Yorke (NY), South Australian Arid Lands (SAAL) and Murraylands and Riverland (MR)) and unknown in 

2 regions (Alinytjara WiluΏara (AW) and Green Adelaide (GA)) (Table 3.3 and Figure 3.4). AW and GA did not have 

enough data for a percentage declining model.  

Table 3.3: Likelihood of each trend class fo r inland waters native flora  

LSA Region Likelihood of getting worse  Trend 

HF Hills and Fleurieu 0.942 Getting worse 

AW Alinytjara WiluΏara - Unknown 

EP Eyre Peninsula 0.971 Getting worse 

KI Kangaroo Island 0.267 Stable 

NY Northern and Yorke 0.999 Getting worse 

SAAL South Australian Arid Lands 1.000 Getting worse 

MR Murraylands and Riverland 1.000 Getting worse 

LC Limestone Coast 0.179 Stable 

GA Green Adelaide - Unknown 

State State 0.745 Stable 

 

 
Figure 3.3: Inland waters native flora: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022  
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Figure 3.4: Inland waters native flora percentage declining trend in each LSA region  

 

 

3.1.3 Condition  

Inland waters native flora percentage declining estimates for the year 2022 are given in Table 3.4. Condition was 

unknown in all regions as there are no agreed condition class thresholds for inland waters native flora percentage 

declining (see Table 2.9). 

Table 3.4: Credible values for inland waters native flora percentage declining in 2022  

LSA Region 2022 value (%)  90% credible interval for 2022 value (%)  Condition  

HF Hills and Fleurieu 10.8 9.2 - 12.5 Unknown 

AW Alinytjara WiluΏara - - Unknown 

EP Eyre Peninsula 39.0 34.8 - 43.1 Unknown 

KI Kangaroo Island 18.8 16.3 - 21.4 Unknown 

NY Northern and Yorke 26.2 23.1 - 29.5 Unknown 

SAAL South Australian Arid Lands 41.5 36.9 - 46.2 Unknown 

MR Murraylands and Riverland 27.3 24.4 - 30.3 Unknown 

LC Limestone Coast 19.9 17.3 - 22.6 Unknown 

GA Green Adelaide - - Unknown 

State State 27.4 8.6 - 60.1 Unknown 
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Figure 3.5: Inland waters native flora percentage declining condition in each LSA region  

 

3.2 Reliability  

3.2.1 Currency  

Figure 3.6 shows the distribution of records through time since 1980. The reliability score for currency was 5 (Most 

recent information up to 3 years old).  
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Figure 3.6: Distribution of records of inland waters native flora through time since 1980 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022)  

3.2.2 Applicability  

List-length corrected reporting rate is only an indirect indicator of how populations of South Australiaõs inland 

waters native flora are faring, so the reliability score for applicability was 2 (All data based on indirect indicators of 

the measure). 

3.2.3 Spatial  

While the data covers much of South Australia, the filtering and cleaning process led to much data being discarded 

and for many species there were still inadequate data to model. 

To get the best reliability score, all species would have to contribute a model to every year (from 2000 to 2022). In 

the case of inland waters native flora this would have required 13,593 contributions. Instead, there were 45% of 

those contributions available, giving a spatial reliability score of 3 (From an area that represents less than half the 

spatial distribution of the asset within the region/state).  

3.2.4 Overall  

Based on the methods for determining reliability, the overall reliability for the inland waters native flora report card 

was assessed as 2 (Table 3.5). However, due to a range of reasons, outside the scope of these reliability scores, this 

was altered to 1 ( i.e. poor). See the discussion for an explanation of this change to overall reliability.  

Table 3.5: Information reliability scores for inland waters native flora percentage decl ining  

Currency  Applicability  Spatial  Overall reliability  Overall changed to  

5 2 3 2 1 
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4 Terrestrial native flora 

There were 2,793 terrestrial native flora species (see the appendices). Examples of some of the common terrestrial 

native flora species in the cleaned data include Ruby Saltbush (Enchylaena tomentosa), n = 5923; Australian Carrot 

(Daucus glochidiatus), n = 4525; Florida Hopbush (Dodonaea viscosa), n = 4258; Dianella revoluta, n = 4073; and 

Woody-Rooted Yellow-Sorrel (Oxalis perennans), n = 4069. Figure 4.1 shows the distribution of data for terrestrial 

native flora. 

The RSCA project data applied to the LSA regions, combined with the sub-theme data, suggested 2793 terrestrial 

native flora taxa of which 1377 (49.3%) had a model allowing estimation of likelihood of decline. The full 

contributions of each modelled taxa to the percentage declining models are shown in the appendices. Table 4.1 

shows the maximum number of taxa contributing a model to each LSA region in any one year, highlighting that not 

all taxa with a model provided models to all years and/or reg ions. 

Table 4.1: Maximum number of taxa in any one year contributing a model to each LSA region  

LSA Region models  

HF Hills and Fleurieu 807 

AW Alinytjara WiluΏara 398 

EP Eyre Peninsula 665 

KI Kangaroo Island 555 

NY Northern and Yorke 723 

SAAL South Australian Arid Lands 704 

MR Murraylands and Riverland 826 

LC Limestone Coast 655 

GA Green Adelaide - 
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Figure 4.1: Spatial distribution of data for terrestrial native flora at the start and end of the cleaning process  
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4.1 Results 

4.1.1 Model evaluation  

The appendix shows a more thorough treatment of model evaluation.  

4.1.1.1 Sampling diagnostics  

There were 243 divergent transitions (0.5%) after warmup for the statewide terrestrial native flora model. 

Table 4.2 shows Ὑ values, effective sampling size (ESS) and Monte Carlo Standard Error (MCSE) for each parameter 

in the model. 

Table 4.2: Diagnostics metrics for each parameter in the model. See methods  for de finitions of the diagnostics and 

further information  

Parameter  Rhat ESS MCSE 

(Intercept) 1.000201 17023.94 0.0008735 

b[(Intercept) rand:AW] 1.000181 17378.58 0.0008814 

b[(Intercept) rand:EP] 1.000222 17209.31 0.0008769 

b[(Intercept) rand:HF] 1.000213 17244.31 0.0008754 

b[(Intercept) rand:KI] 1.000220 17444.29 0.0008740 

b[(Intercept) rand:LC] 1.000206 17272.29 0.0008762 

b[(Intercept) rand:MR] 1.000161 17266.19 0.0008734 

b[(Intercept) rand:NY] 1.000242 17206.03 0.0008772 

b[(Intercept) rand:SAAL] 1.000205 17220.37 0.0008764 

b[var rand:AW] 1.000208 26391.13 0.0000578 

b[var rand:EP] 1.000217 25138.46 0.0000558 

b[var rand:HF] 1.000194 25681.50 0.0000545 

b[var rand:KI] 1.000161 26267.40 0.0000552 

b[var rand:LC] 1.000196 27335.11 0.0000537 

b[var rand:MR] 1.000126 26482.62 0.0000537 

b[var rand:NY] 1.000207 25946.36 0.0000547 

b[var rand:SAAL] 1.000163 26900.39 0.0000546 

Sigma[rand:(Intercept),(Intercept)] 1.000669 16885.09 0.0007409 

Sigma[rand:var,(Intercept)] 1.000260 23964.24 0.0000277 

Sigma[rand:var,var] 1.000197 23776.41 0.0000043 

smooth_sd[s(var)] 1.000610 10922.98 0.0007623 

4.1.1.2 Model diagnostics  

Figure 4.2 shows a comparison of the observed data with the range of credible estimates from model results. 

Where there is a 20 year period for comparison, the likelihood of an increase in the percentage declining is given. 
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Figure 4.2: Model results for terrestrial native flora showing the median credible estimate for per centage declining, with 

the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. Original data is shown as 

(transparent) blue dots.  

4.1.2 Trend  

Trends for terrestrial native flora percentage declining are provided in Table 4.3 with distribution of credible values 

and model results displayed in Figure 4.2. A map of results is shown in Figure 4.4. The distribution of credible 

estimates for the change in reporting rate between 2002 and 2022 are shown in Figure 4.3. Using the thresholds 

provided in Table 2.8, terrestrial native flora percentage declining trends were getting worse in 7 regions (Hills and 

Fleurieu (HF), Eyre Peninsula (EP), Kangaroo Island (KI), Northern and Yorke (NY), South Australian Arid Lands 
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(SAAL), Murraylands and Riverland (MR) and Limestone Coast (LC)) and unknown in 2 regions (Alinytjara WiluΏara 

(AW) and Green Adelaide (GA)) (Table 4.3 and Figure 4.4). AW and GA did not have enough data for a percentage 

declining model. 

Table 4.3: Likelihood of each trend class for terrestrial native flora  

LSA Region Likelihood of getting worse  Trend 

HF Hills and Fleurieu 1.000 Getting worse 

AW Alinytjara WiluΏara - Unknown 

EP Eyre Peninsula 1.000 Getting worse 

KI Kangaroo Island 1.000 Getting worse 

NY Northern and Yorke 1.000 Getting worse 

SAAL South Australian Arid Lands 1.000 Getting worse 

MR Murraylands and Riverland 1.000 Getting worse 

LC Limestone Coast 1.000 Getting worse 

GA Green Adelaide - Unknown 

State State 0.918 Getting worse 

 

 
Figure 4.3: Terrestrial native flora: distribution of credible estimates for the difference in percentage declining between 

2002 and 2022  
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Figure 4.4: Terrestrial native flora percentage declining trend in each LSA region  

 

 

4.1.3 Condition  

Terrestrial native flora percentage declining estimates for the year 2022 are given in Table 4.4. Condition was 

unknown in all regions as there are no agreed condition class thresholds for terrestrial native flora percentage 

declining (see Table 2.9). 

Table 4.4: Credible values for terrestrial native flora percentage declining in 2022  

LSA Region 2022 value (%)  90% credible interval for 2022 value (%)  Condition  

HF Hills and Fleurieu 33.5 32.2 - 34.9 Unknown 

AW Alinytjara WiluΏara - - Unknown 

EP Eyre Peninsula 38.9 37.3 - 40.5 Unknown 

KI Kangaroo Island 27.6 26.2 - 29.1 Unknown 

NY Northern and Yorke 42.1 40.6 - 43.7 Unknown 

SAAL South Australian Arid Lands 52.5 50.7 - 54.3 Unknown 

MR Murraylands and Riverland 51.1 49.6 - 52.6 Unknown 

LC Limestone Coast 43.8 42.1 - 45.5 Unknown 

GA Green Adelaide - - Unknown 

State State 41.6 24.9 - 60.4 Unknown 



 

DEW Technical report 2024/23 

 

43 

 
Figure 4.5: Terrestrial native flora percentage declining condition in each LSA region  

 

4.2 Reliability  

4.2.1 Currency  

Figure 4.6 shows the distribution of records through time since 1980. The reliability score for currency was 5 (Most 

recent information up to 3 years old).  
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Figure 4.6: Distribution of records of terrestrial native flora through time since 1980 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022)  

4.2.2 Applicability  

List-length corrected reporting rate is only an indirect indicator of how populations of South Australiaõs terrestrial 

native flora are faring, so the reliability score for applicability was 2 (All data based on indirect indicators of the 

measure). 

4.2.3 Spatial  

While the data covers much of South Australia, the filtering and cleaning process led to much data being discarded 

and for many species there were still inadequate data to model. 

To get the best reliability score, all species would have to contribute a model to every year (from 2000 to 2022). In 

the case of terrestrial native flora this would have required 64,239 contributions. Instead, there were 46.2% of those 

contributions available, giving a spatial reliability score of 3 (From an area that represents less than half the spatial 

distribution of the asset within the region/state).  

4.2.4 Overall  

Based on the methods for determining reliability, the overall reliability for the terrestrial native flora report card was 

assessed as 2 (Table 4.5). However, due to a range of reasons, outside the scope of these reliability scores, this was 

altered to 1 (i.e. poor). See the discussion for an explanation of this change to overall reliability.  

Table 4.5: Information reliability scores for terrestrial native  flora percentage declining  

Currency  Applicability  Spatial  Overall reliability  Overall changed to  

5 2 3 2 1 
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5 Coastal and marine native flora 

There were 179 coastal and marine native flora species (see the appendices). Examples of some of the common 

coastal and marine native flora species in the cleaned data include Austrostipa flavescens, n = 1747; Pimelea 

serpyllifolia, n = 1350; Ixodia achillaeoides, n = 1237; Cyrtostylis robusta, n = 1114; and Scaevola albida, n = 1101. 

Figure 5.1 shows the distribution of data for coastal and marine native flora. 

The RSCA project data applied to the LSA regions, combined with the sub-theme data, suggested 179 coastal and 

marine native flora taxa of which 113 (63.1%) had a model allowing estimation of likelihood of decline. The full 

contributions of each modelled taxa to the percentage decl ining models are shown in the appendices. Table 5.1 

shows the maximum number of taxa contributing a model to each LSA region in any one year, highlighting that not 

all taxa with a model provided models to all years and/or regions.  

Note that data relating to taxa assigned to the coastal and marine sub-theme were not limited to coastal and 

marine areas. For example, samphire models included records of samphire from anywhere in the state. 

Table 5.1: Maximum number of taxa in any one year contributing a model to each LSA region  

LSA Region models  

HF Hills and Fleurieu 84 

AW Alinytjara WiluΏara 30 

EP Eyre Peninsula 89 

KI Kangaroo Island 79 

NY Northern and Yorke 88 

SAAL South Australian Arid Lands 32 

MR Murraylands and Riverland 79 

LC Limestone Coast 78 

GA Green Adelaide - 
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Figure 5.1: Spatial distribution of data for coastal and marine native flora at the start and end of the cleaning process  
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5.1 Results 

5.1.1 Model evaluation  

The appendix shows a more thorough treatment of model evaluation.  

5.1.1.1 Sampling diagnostics  

There were 193 divergent transitions (0.4%) after warmup for the statewide coastal and marine native flora model. 

Table 5.2 shows Ὑ values, effective sampling size (ESS) and Monte Carlo Standard Error (MCSE) for each parameter 

in the model. 

Table 5.2: Diagnostics metrics for each parameter in the model. See methods  for de finitions of the diagnostics and 

further information  

Parameter  Rhat ESS MCSE 

(Intercept) 1.0005963 12228.10 0.0011800 

b[(Intercept) rand:AW] 1.0004771 17150.91 0.0011710 

b[(Intercept) rand:EP] 1.0006471 13038.32 0.0011922 

b[(Intercept) rand:HF] 1.0004638 13415.62 0.0011832 

b[(Intercept) rand:KI] 1.0004448 13942.95 0.0011756 

b[(Intercept) rand:LC] 1.0004833 13917.90 0.0011665 

b[(Intercept) rand:MR] 1.0005483 13416.29 0.0011838 

b[(Intercept) rand:NY] 1.0004196 13513.92 0.0011730 

b[(Intercept) rand:SAAL] 1.0004477 15136.32 0.0012109 

b[var rand:AW] 1.0001334 26372.95 0.0000950 

b[var rand:EP] 1.0000362 35320.20 0.0000487 

b[var rand:HF] 1.0000474 25785.17 0.0000667 

b[var rand:KI] 1.0000153 35930.28 0.0000576 

b[var rand:LC] 0.9999884 39668.48 0.0000485 

b[var rand:MR] 1.0000660 37599.90 0.0000493 

b[var rand:NY] 1.0000430 35794.68 0.0000486 

b[var rand:SAAL] 1.0000936 42179.15 0.0000574 

Sigma[rand:(Intercept),(Intercept)] 1.0002727 18060.10 0.0008322 

Sigma[rand:var,(Intercept)] 1.0000861 27625.15 0.0000280 

Sigma[rand:var,var] 1.0000780 23544.89 0.0000039 

smooth_sd[s(var)] 1.0006435 13715.10 0.0015313 

5.1.1.2 Model diagnostics  

Figure 5.2 shows a comparison of the observed data with the range of credible estimates from model results. 

Where there is a 20 year period for comparison, the likelihood of an increase in the percentage declining is given. 



 

DEW Technical report 2024/23 

 

48 

 
Figure 5.2: Model results for coastal and marine native flora showing the median credible estimate for percentage 

declining, with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. Original 

data is shown as (transparent) blue dots.  

5.1.2 Trend  

Trends for coastal and marine native flora percentage declining are provided in Table 5.3 with distribution of 

credible values and model results displayed in Figure 5.2. A map of results is shown in Figure 5.4. The distribution of 

credible estimates for the change in reporting rate between 2002 and 2022 are shown in Figure 5.3. Using the 

thresholds provided in Table 2.8, coastal and marine native flora percentage declining trends were getting worse in 

6 regions (Hills and Fleurieu (HF), Eyre Peninsula (EP), Kangaroo Island (KI), Northern and Yorke (NY), Murraylands 
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and Riverland (MR) and Limestone Coast (LC)) and unknown in 3 regions (Alinytjara WiluΏara (AW), South Australian 

Arid Lands (SAAL) and Green Adelaide (GA)) (Table 5.3 and Figure 5.4). AW, SAAL and GA did not have enough data 

for a percentage declining model. 

Table 5.3: Likelihood of each trend class for coastal and marine native flora  

LSA Region Likelihood of getting worse  Trend 

HF Hills and Fleurieu 1.000 Getting worse 

AW Alinytjara WiluΏara - Unknown 

EP Eyre Peninsula 1.000 Getting worse 

KI Kangaroo Island 0.999 Getting worse 

NY Northern and Yorke 1.000 Getting worse 

SAAL South Australian Arid Lands - Unknown 

MR Murraylands and Riverland 1.000 Getting worse 

LC Limestone Coast 1.000 Getting worse 

GA Green Adelaide - Unknown 

State State 0.973 Getting worse 

 

 
Figure 5.3: Coastal and marine native flora: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022  
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Figure 5.4: Coastal and marine native flora percentage declining trend in each LSA region  

 

 

5.1.3 Condition  

Coastal and marine native flora percentage declining estimates for the year 2022 are given in Table 5.4. Condition 

was unknown in all regions as there are no agreed condition class thresholds for coastal and marine native flora 

percentage declining (see Table 2.9). 

Table 5.4: Credible values for coastal and marine native flora percentage declining in 2022  

LSA Region 2022 value (%)  90% credible interval for 2022 value (%)  Condition  

HF Hills and Fleurieu 48.9 44.5 - 53.2 Unknown 

AW Alinytjara WiluΏara - - Unknown 

EP Eyre Peninsula 47.7 43.7 - 51.8 Unknown 

KI Kangaroo Island 30.9 27.0 - 34.9 Unknown 

NY Northern and Yorke 51.0 46.8 - 55.3 Unknown 

SAAL South Australian Arid Lands - - Unknown 

MR Murraylands and Riverland 58.2 54.0 - 62.3 Unknown 

LC Limestone Coast 53.2 48.7 - 57.9 Unknown 

GA Green Adelaide - - Unknown 

State State 49.2 30.2 - 68.6 Unknown 
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Figure 5.5: Coastal and marine native flora percentage declining condition in each LSA region  

 

5.2 Reliability  

5.2.1 Currency  

Figure 5.6 shows the distribution of records through time since 1980. The reliability score for currency was 5 (Most 

recent information up to 3 years old).  
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Figure 5.6: Distribution of records of coastal and marine native flora through time since 1980 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022)  

5.2.2 Applicability  

List-length corrected reporting rate is only an indirect indicator of how populations of South Australiaõs coastal and 

marine native flora are faring, so the reliability score for applicability was 2 (All data based on indirect indicators of 

the measure). 

5.2.3 Spatial  

While the data covers much of South Australia, the filtering and cleaning process led to much data being discarded 

and for many species there were still inadequate data to model. 

To get the best reliability score, all species would have to contribute a model to every year (from 2000 to 2022). In 

the case of coastal and marine native flora this would have required 4,117 contributions. Instead, there were 61.7% 

of those contributions available, giving a spatial reliability score of 4 (From across the whole region/state (or whole 

distribution of asset within the region/state) usin g a sampling design that is not stratified).  

5.2.4 Overall  

Based on the methods for determining reliability, the overall reliability for the coastal and marine native flora report 

card was assessed as 2 (Table 5.5). However, due to a range of reasons, outside the scope of these reliability scores, 

this was altered to 1 (i.e. poor). See the discussion for an explanation of this change to overall reliability.  

Table 5.5: Information reliability scores for coastal and marine native flora percentage declining  

Currency  Applicability  Spatial  Overall reliability  Overall chan ged to  

5 2 4 2 1 
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6 Inland waters native fauna 

There were 181 inland waters native fauna species (see the appendices). Examples of some of the common inland 

waters native fauna species in the cleaned data include Australasian Grebe (Tachybaptus novaehollandiae), n = 

8563; Black-Fronted Dotterel (Elseyornis melanops), n = 7131; Hardhead (Aythya australis), n = 6832; Nankeen 

Night -Heron (Nycticorax caledonicus), n = 3520; and Brown Froglet (Crinia signifera), n = 3053. Figure 6.1 shows the 

distribution of data for inland waters native fauna.  

The RSCA project data applied to the LSA regions, combined with the sub-theme data, suggested 181 inland waters 

native fauna taxa of which 125 (69.1%) had a model allowing estimation of likelihood of decline. The full 

contributions of each modelled taxa to the percentage declining models are shown in t he appendices. Table 6.1 

shows the maximum number of taxa contributing a model to each LSA region in any one year, highlighting that not 

all taxa with a model provided models to al l years and/or regions. 

Table 6.1: Maximum number of taxa in any one year contributing a model to each LSA region  

LSA Region models  

HF Hills and Fleurieu 94 

AW Alinytjara WiluΏara 31 

EP Eyre Peninsula 58 

KI Kangaroo Island 56 

NY Northern and Yorke 80 

SAAL South Australian Arid Lands 68 

MR Murraylands and Riverland 107 

LC Limestone Coast 94 

GA Green Adelaide - 
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Figure 6.1: Spatial distribution of data for inland waters native fauna at the start and end of the cleaning process  
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6.1 Results 

6.1.1 Model evaluation  

The appendix shows a more thorough treatment of model evaluation.  

6.1.1.1 Sampling diagnostics  

There were 1142 divergent transitions (2.3%) after warmup for the statewide inland waters native fauna model. 

Table 6.2 shows Ὑ values, effective sampling size (ESS) and Monte Carlo Standard Error (MCSE) for each parameter 

in the model. 

Table 6.2: Diagnostics metrics for each parameter in the model. See methods  for de finitions of the diagnostics and 

further information  

Parameter  Rhat ESS MCSE 

(Intercept) 1.001633 9215.9255 0.0015111 

b[(Intercept) rand:AW] 1.001599 9991.2917 0.0017082 

b[(Intercept) rand:EP] 1.000965 11100.9245 0.0014631 

b[(Intercept) rand:HF] 1.002546 6285.2776 0.0019315 

b[(Intercept) rand:KI] 1.001825 9064.3368 0.0016460 

b[(Intercept) rand:LC] 1.001467 10093.6562 0.0015453 

b[(Intercept) rand:MR] 1.001948 8276.1082 0.0016855 

b[(Intercept) rand:NY] 1.001777 8445.3652 0.0016563 

b[(Intercept) rand:SAAL] 1.001659 9707.9561 0.0015552 

b[var rand:AW] 1.000192 31783.4397 0.0000888 

b[var rand:EP] 1.000883 18670.1366 0.0000785 

b[var rand:HF] 1.000340 24060.0622 0.0000644 

b[var rand:KI] 1.000413 26135.7174 0.0000689 

b[var rand:LC] 1.000409 26047.1121 0.0000678 

b[var rand:MR] 1.000406 25891.0707 0.0000630 

b[var rand:NY] 1.000957 16471.4779 0.0000830 

b[var rand:SAAL] 1.000275 28474.8213 0.0000627 

Sigma[rand:(Intercept),(Intercept)] 1.001090 12722.2778 0.0073881 

Sigma[rand:var,(Intercept)] 1.000469 19663.2777 0.0000431 

Sigma[rand:var,var] 1.000165 20743.3314 0.0000059 

smooth_sd[s(var)] 1.038123 272.9901 0.0008704 

6.1.1.2 Model diagnostics  

Figure 6.2 shows a comparison of the observed data with the range of credible estimates from model results. 

Where there is a 20 year period for comparison, the likelihood of an increase in the percentage declining is given. 
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Figure 6.2: Model results for inland waters native fauna showing the median credible estimate for percentage declining, 

with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. Original data is 

shown as (transparent) blue dots.  

6.1.2 Trend  

Trends for inland waters native fauna percentage declining are provided in Table 6.3 with distribution of credible 

values and model results displayed in Figure 6.2. A map of results is shown in Figure 6.4. The distribution of credible 

estimates for the change in reporting rate between 2002 and 2022 are shown in Figure 6.3. Using the thresholds 

provided in Table 2.8, inland waters native fauna percentage declining trends were getting better in one region 

(Northern and Yorke (NY)), stable in 3 regions (Hills and Fleurieu (HF), Eyre Peninsula (EP) and Kangaroo Island (KI)), 
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getting worse in 3 regions (South Australian Arid Lands (SAAL), Murraylands and Riverland (MR) and Limestone 

Coast (LC)) and unknown in 2 regions (Alinytjara WiluΏara (AW) and Green Adelaide (GA)) (Table 6.3 and Figure 6.4). 

AW and GA did not have enough data for a percentage declining model. 

Table 6.3: Likelihood of each trend class for inland waters native fauna  

LSA Region Likelihood of getting worse  Trend 

HF Hills and Fleurieu 0.551 Stable 

AW Alinytjara WiluΏara - Unknown 

EP Eyre Peninsula 0.372 Stable 

KI Kangaroo Island 0.775 Stable 

NY Northern and Yorke 0.001 Getting better  

SAAL South Australian Arid Lands 0.923 Getting worse 

MR Murraylands and Riverland 0.993 Getting worse 

LC Limestone Coast 0.910 Getting worse 

GA Green Adelaide - Unknown 

State State 0.561 Stable 

 

 
Figure 6.3: Inland waters native fauna: distribution of credible estimates for the difference in percentage declining 

between 2002 and 2022  
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Figure 6.4: Inland waters native fauna percentage declining trend in each LSA region  

 

 

6.1.3 Condition  

Inland waters native fauna percentage declining estimates for the year 2022 are given in Table 6.4. Condition was 

unknown in all regions as there are no agreed condition class thresholds for inland waters native fauna percentage 

declining (see Table 2.9). 

Table 6.4: Credible values for inland waters native fauna percentage declining in 2022  

LSA Region 2022 value (%)  90% credible  interval for 2022 value (%)  Condition  

HF Hills and Fleurieu 29.3 26.2 - 32.6 Unknown 

AW Alinytjara WiluΏara - - Unknown 

EP Eyre Peninsula 29.1 25.5 - 32.9 Unknown 

KI Kangaroo Island 25.1 21.6 - 28.9 Unknown 

NY Northern and Yorke 29.4 26.0 - 33.0 Unknown 

SAAL South Australian Arid Lands 43.2 39.1 - 47.5 Unknown 

MR Murraylands and Riverland 26.9 24.1 - 30.0 Unknown 

LC Limestone Coast 19.1 16.5 - 21.9 Unknown 

GA Green Adelaide - - Unknown 

State State 29.1 16.0 - 46.3 Unknown 
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Figure 6.5: Inland waters native fauna percentage declining condition in each LSA region  

 

6.2 Reliability  

6.2.1 Currency  

Figure 6.6 shows the distribution of records through time since 1980. The reliability score for currency was 5 (Most 

recent information up to 3 yea rs old). 
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Figure 6.6: Distribution of records of inland waters native fauna through time since 1980 showing the year used as a 

benchmark (2002) and the year at which decline was assessed relative to the benchmark (2022)  

6.2.2 Applicability  

List-length corrected reporting rate is only an indirect indicator of how populations of South Australiaõs inland 

waters native fauna are faring, so the reliability score for applicability was 2 (All data based on indirect indicators of 

the measure). 

6.2.3 Spatial  

While the data covers much of South Australia, the filtering and cleaning process led to much data being discarded 

and for many species there were still inadequate data to model. 

To get the best reliability score, all species would have to contribute a model to every year (from 2000 to 2022). In 

the case of inland waters native fauna this would have required 4,163 contributions. Instead, there were 56.5% of 

those contributions available, giving a spatial reliability score of 4 (From across the whole region/state (or whole 

distribution of asset within the region/state) using a sampling design that is not stratified).  

6.2.4 Overall  

Based on the methods for determining reliabilit y, the overall reliability for the inland waters native fauna report card 

was assessed as 2 (Table 6.5). However, due to a range of reasons, outside the scope of these reliability scores, this 

was altered to 1 (i.e. poor). See the discussion for an explanation of this change to overall reliability.  

Table 6.5: Information reliability scores for inland waters native fauna percentage declining  

Currency  Applicability  Spatial  Overall reliability  Overall changed to  

5 2 4 2 1 
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7 Terrestrial native fauna 

There were 752 terrestrial native fauna species (see the appendices). Examples of some of the common terrestrial 

native fauna species in the cleaned data include Willie-Wagtail (Rhipidura leucophrys), n = 23713; Australian Magpie 

(Gymnorhina tibicen), n = 23083; Galah (Eolophus roseicapilla), n = 22899; Singing Honeyeater (Gavicalis virescens), 

n = 21016; and Nankeen Kestrel (Falco cenchroides), n = 20809. Figure 7.1 shows the distribution of data for 

terrestrial native fauna. 

The RSCA project data applied to the LSA regions, combined with the sub-theme data, suggested 752 terrestrial 

native fauna taxa of which 523 (69.5%) had a model allowing estimation of likelihood of decline. The full 

contributions of each modelled taxa to the percentage declining models are shown in the appendices. Table 7.1 

shows the maximum number of taxa contributing a model to each LSA region in any one year, highlighting that not 

all taxa with a model provided models to all years and/or r egions. 

Table 7.1: Maximum number of taxa in any one year contributing a model to each LSA region  

LSA Region models  

HF Hills and Fleurieu 266 

AW Alinytjara WiluΏara 272 

EP Eyre Peninsula 289 

KI Kangaroo Island 165 

NY Northern and Yorke 327 

SAAL South Australian Arid Lands 358 

MR Murraylands and Riverland 382 

LC Limestone Coast 312 

GA Green Adelaide - 
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Figure 7.1: Spatial distribution of data for terrestrial native fauna at the start and end of the cleaning process  
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7.1 Results 

7.1.1 Model evaluation  

The appendix shows a more thorough treatment of model evaluation.  

7.1.1.1 Sampling diagnostics  

There were 134 divergent transitions (0.3%) after warmup for the statewide terrestrial native fauna model. 

Table 7.2 shows Ὑ values, effective sampling size (ESS) and Monte Carlo Standard Error (MCSE) for each parameter 

in the model. 

Table 7.2: Diagnostics metrics for each parameter in the model. See methods  for de finitions of the diagnostics and 

further information  

Parameter  Rhat ESS MCSE 

(Intercept) 1.000576 12749.238 0.0010322 

b[(Intercept) rand:AW] 1.000546 13242.280 0.0010373 

b[(Intercept) rand:EP] 1.000477 13106.470 0.0010405 

b[(Intercept) rand:HF] 1.000602 13188.887 0.0010432 

b[(Intercept) rand:KI] 1.000557 13325.864 0.0010477 

b[(Intercept) rand:LC] 1.000622 13056.315 0.0010407 

b[(Intercept) rand:MR] 1.000468 13127.370 0.0010332 

b[(Intercept) rand:NY] 1.000522 13189.645 0.0010346 

b[(Intercept) rand:SAAL] 1.000566 13159.464 0.0010339 

b[var rand:AW] 1.000265 23757.842 0.0000603 

b[var rand:EP] 1.000333 22544.947 0.0000586 

b[var rand:HF] 1.000111 23042.441 0.0000594 

b[var rand:KI] 1.000265 24445.505 0.0000594 

b[var rand:LC] 1.000233 22258.974 0.0000588 

b[var rand:MR] 1.000359 21887.685 0.0000587 

b[var rand:NY] 1.000292 22909.604 0.0000581 

b[var rand:SAAL] 1.000510 22202.857 0.0000588 

Sigma[rand:(Intercept),(Intercept)] 1.000157 17698.234 0.0008979 

Sigma[rand:var,(Intercept)] 1.000099 22063.001 0.0000281 

Sigma[rand:var,var] 1.000000 24116.708 0.0000037 

smooth_sd[s(var)] 1.001511 7102.016 0.0015446 

7.1.1.2 Model diagnostics  

Figure 7.2 shows a comparison of the observed data with the range of credible estimates from model results. 

Where there is a 20 year period for comparison, the likelihood of an increase in the percentage declining is given. 
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Figure 7.2: Model results for terrestrial native fauna showing the median credible estimate for per centage declining, 

with the 50th, 90th and 98th percentile credible estimate range shaded in increasingly narrow bars. Original data is 

shown as (transparent) blue dots.  

7.1.2 Trend  

Trends for terrestrial native fauna percentage declining are provided in Table 7.3 with distribution of credible values 

and model results displayed in Figure 7.2. A map of results is shown in Figure 7.4. The distribution of credible 

estimates for the change in reporting rate between 2002 and 2022 are shown in Figure 7.3. Using the thresholds 

provided in Table 2.8, terrestrial native fauna percentage declining trends were getting worse in 7 regions (Hills and 

Fleurieu (HF), Eyre Peninsula (EP), Kangaroo Island (KI), Northern and Yorke (NY), South Australian Arid Lands 



























http://www.bom.gov.au/climate/drought/knowledge-centre/previous-droughts.shtml#millennium_drought
https://www.gluepot.org/looper-caterpillar-damage-to-gluepot-mallee/
https://www.abc.net.au/news/2023-02-15/looper-caterpillar-outbreak-riverland-environment-damage/101972048


http://www.bom.gov.au/?ref=logo


http://www.bom.gov.au/climate/maps/rainfall/?variable=rainfall&map=percent&period=48month&region=sa&year=2021&month=12&day=31




http://www.iucnredlist.org/about/summary-statistics#How_many_threatened
https://www.dcceew.gov.au/sites/default/files/documents/110-priority-species-list.pdf


https://doi.org/10.3389/fevo.2018.00239
https://github.com/stan-dev/stancon_talks/
https://doi.org/https:/doi.org/10.1016/j.biocon.2022.109671
https://doi.org/10.7287/peerj.preprints.3304v1
https://cran.r-project.org/package=rgbif
https://parksaustralia.gov.au/marine/pub/scientific-publications/archive/imcra4.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/80202-conservation-advice-05102022.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/80202-conservation-advice-05102022.pdf
https://doi.org/https:/doi.org/10.1016/j.scitotenv.2015.03.127
http://www.deh.gov.au/parks/nrs/ibra/version5-1/summary-report/pubs/ibrav5-summary-report.doc
https://cran.r-project.org/package=rstanarm
https://cran.r-project.org/package=rstanarm
https://doi.org/10.15468/DL.PJC3CP
https://doi.org/10.15468/DL.EFRAKK
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project


http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
http://www.environment.sa.gov.au/managing-natural-resources/plants-and-animals/Threatened_species_ecological_communities/Regional_significant_projects/Regional_Species_Conservation_Assessment_Project
https://cran.r-project.org/package=officer
https://cran.r-project.org/package=officer
https://doi.org/https:/doi.org/10.1002/sim.9164
https://cran.r-project.org/package=ausplotsR
https://cran.r-project.org/package=rstan
https://cran.r-project.org/package=rstan
https://cran.r-project.org/package=purrr
https://cran.r-project.org/package=purrr
https://cran.r-project.org/package=fs
https://rspatial.org/terra/
https://doi.org/https:/doi.org/10.1016/j.scitotenv.2017.02.001
https://doi.org/10.1111/bij.12532


https://doi.org/https:/doi.org/10.1111/2041-210X.12254
http://goo.gl/jJGiDd
http://www.iucn.org/themes/ssc/redlists/RLcats2001booklet.html
www.iucnredlist.org/technical-documents/categories-and-criteria
https://biostat.app.vumc.org/wiki/pub/Main/StatisticalComputingSeries/bayes_reg_rstanarm.html
https://doi.org/https:/doi.org/10.1016/j.gecco.2019.e00852
https://doi.org/10.1007/s00027-012-0278-z
https://doi.org/https:/doi.org/10.1111/ddi.12463
https://cran.r-project.org/package=tidybayes
https://cran.r-project.org/package=tidybayes
https://cran.r-project.org/package=snowfall
https://cran.r-project.org/package=snowfall
https://cran.r-project.org/package=ComplexUpset
https://doi.org/10.1109/TVCG.2014.2346248
https://doi.org/10.1111/aec.12207
https://www.environment.gov.au/system/files/resources/060fc5f4-41e6-4d3b-88d4-f73fa7ed95b3/files/marine-diversity-decline.pdf
https://www.environment.gov.au/system/files/resources/060fc5f4-41e6-4d3b-88d4-f73fa7ed95b3/files/marine-diversity-decline.pdf
https://cran.r-project.org/package=tibble
https://cran.r-project.org/package=sf
https://doi.org/10.32614/RJ-2018-009
https://www.r-project.org/


https://doi.org/https:/doi.org/10.1111/2041-210X.13868
https://github.com/juliasilge/tidytext
https://cran.r-project.org/package=DBI
https://cran.r-project.org/package=GGally
http://www.environment.sa.gov.au/files/sharedassets/marine_parks/mp-gen-habitatvulnerabilityreport.pdf
http://www.environment.sa.gov.au/files/sharedassets/marine_parks/mp-gen-habitatvulnerabilityreport.pdf
https://cran.r-project.org/package=lubridate
https://mc-stan.org/misc/warnings.html
https://github.com/mtennekes/tmap
https://github.com/DavisVaughan/furrr
https://doi.org/http:/www.nature.com/nature/journal/v467/n7315/abs/nature09440.html
https://cran.r-project.org/package=forcats
https://cran.r-project.org/package=forcats
https://cran.r-project.org/package=stringr
https://doi.org/10.18637/jss.v059.i10
https://cran.r-project.org/package=ggplot2
https://cran.r-project.org/package=ggplot2
https://cran.r-project.org/package=dplyr
https://cran.r-project.org/package=tidyr
https://cran.r-project.org/package=dbplyr
https://cran.r-project.org/package=dbplyr
https://cran.r-project.org/package=readr
https://cran.r-project.org/package=readr
https://acanthiza.github.io/envClean/
https://github.com/Acanthiza/envFunc
https://github.com/Acanthiza/envImport
https://github.com/Acanthiza/envRaster
https://github.com/Acanthiza/envReport


https://github.com/Acanthiza/envTrend
https://cran.r-project.org/package=bookdown
https://yihui.org/knitr/
https://doi.org/10.1111/2041-210x.12577
https://doi.org/10.1111/j.2041-210X.2009.00001.x
http://books.google.com.au/books?id=vQUNprFZKHsC












http://www.eol.org/
http://www.eol.org/
https://doi.org/10.1007/s11692-014-9271-x
https://doi.org/10.1002/jmor.21094
https://repository.si.edu/handle/10088/5097/browse?type=dateissued
https://repository.si.edu/handle/10088/6943/browse?type=dateissued
https://www.biodiversitylibrary.org/bibliography/6193
https://www.biodiversitylibrary.org/bibliography/889
http://esapubs.org/archive/ecol/E090/184/


http://www.fishbase.org/
https://annotator.pensoft.net/
https://animaldiversity.org/
https://www.antweb.org/
http://www.marinespecies.org/


http://www.iucngisd.org/gisd/about.php
http://wetland-plants.usace.army.mil/nwpl_static/v33/home/home.html
http://wetland-plants.usace.army.mil/nwpl_static/v33/home/home.html
http://plazi.org/treatmentbank/
https://annotator.pensoft.net/
http://obofoundry.org/
https://www.geonames.org/
https://www.wikidata.org/
http://dx.doi.org/10.1890/14-1453.1
http://www.iucnredlist.org/
https://www.try-db.org/TryWeb/dp.php


http://amphibiaweb.org/
https://coraltraits.org/
http://floradobrasil.jbrj.gov.br/
https://usubionerdherd.github.io/
https://www.gbif.org/dataset/search?publishing_org=cdef28b1-db4e-4c58-aa71-3c5238c2d0b5
https://www.gbif.org/dataset/search?publishing_org=cdef28b1-db4e-4c58-aa71-3c5238c2d0b5


doi:10.1111/jpy.12547
https://doi.org/10.1111/jse.12182
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































https://www.dcceew.gov.au/environment/biodiversity/threatened/publications/priority-species




https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/












https://easystats.github.io/bayestestR/reference/describe_posterior.html






https://mc-stan.org/








https://easystats.github.io/bayestestR/reference/describe_posterior.html




https://mc-stan.org/








https://easystats.github.io/bayestestR/reference/describe_posterior.html




https://mc-stan.org/








https://easystats.github.io/bayestestR/reference/describe_posterior.html




https://mc-stan.org/








https://easystats.github.io/bayestestR/reference/describe_posterior.html




https://mc-stan.org/








https://easystats.github.io/bayestestR/reference/describe_posterior.html




https://mc-stan.org/








https://easystats.github.io/bayestestR/reference/describe_posterior.html



