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D. Consideration of climatic factors in the mathematical / statistical modelling. 
 

The Standardised Precipitation-Evapo-transpiration Index (SPEI)(6) is globally recognised 
as an indicator for drought and takes into consideration many variables to determine the 
index. Details from the Northern Tablelands report (2019 – page 20) named only three 
covariates which were taken into consideration “namely observer, habitat cover at 
point-of-detection and cloud cover”. This does not consider climate impacts such as 
drought or floods, which is of serious concern.  Additionally, the surveys are only done 
every three years and therefore the Quota estimates for 2021 do not take into 
consideration the severe bushfires which devastated NSW in the summer of 2019-2020.  
 
Conflicting statements in the DPI reports raise serious statistical concerns from a 
modelling perspective and contradict the population estimates provided. 
 

1. “If drought persists for more than six months, wallaroos stop breeding until the 
drought breaks” 

2. “Dry climatic conditions can greatly reduce numbers”. 
 
However, the graph below shows clearly that a 269% population increase (~90% per 
annum) in wallaroos was recorded during drought conditions. Wallaroos breed at 
approximately 8-10% per year in normal conditions(7). Along with this, the DPI clearly 
stating that they stop breeding during times of drought means that the population 
estimates in the Northern Tablelands for wallaroos are not statistically or biologically 
possible.  
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b. However, now please refer to the third diagram below (Table 20 Red 
Kangaroo temporal variation) from page 24of the revised report (200485) 
where the estimate has been revised down to 691119, which is a 
reduction of 39%. 

 









Kangaroo Inquiry submission  

 12 

E. Methodology of: A report to the New South Wales Office of Environment and 
Heritage on the consultancy: “Design and analysis of helicopter surveys of the 
kangaroo populations of the Northern Tablelands kangaroo management zones, 
2016.” S. C. Cairns, D. Bearup & G. W. Lollback. 

As a mathematician / biostatistician this report raises serious concerns: 
 

1. Mathematical modelling: When determining population estimates through 
modelling the report states that there were only three covariates “namely 
observer, habitat cover at point-of-detection and cloud cover”. However, in Glen 
Inness and the Upper Hunter only the covariate “observer” was included yet in 
Armidale no covariates were included in the modelling. All modelling should 
take into consideration any covariates which may predict / interact with the 
outcome. This modelling is of serious concern given globally methods of allowing 
for covariates such as the SPEI index are considered essential.  

 
 

2. Below is Table 3 from the report, which states that only 11 and 13 Red-necked 
wallabies were visibly seen in Armidale. The reports states that this was 
considered “high enough” to do population estimates on. Applying statistical 
models to data requires various assumptions, with such a small count (n) for the 
model the model fit would be of significant concern.  

 

 
 

3. The 2019 report references the 2016 report of the same study and states that 
the coefficient of variation (CV) in the 2016 report was as high as 49% (2016). 
This is of serious mathematical concern as it clearly demonstrates that the 
heterogeneity of the samples is flawed and therefore the work cannot draw any 
valid statistical conclusions. The population estimates and quotas set from the 
2016 report onwards are not statistically valid.  

 
4. In the report the discussion around the variation found acknowledges the 

“variation in the general sightability” of macropods in relation to the differing 
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1. Linear regression equation used to calculate extinction dates where 
possible 

2. R2 to show the fit of the trend line (how well the data represents the 
trend of the data over time – the closer to 1 the better). 

3. Percentage changes over time for statistical outliers, statistical and 
biological implausibility.   

4. How and when the two trend lines (population estimates and quotas) 
intersect or come very close.  

 

 

 
 

y = -0.0435x + 1.788
R² = 0.2717
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Table 13: Population estimates and 
trends in abundance for western grey 

kangaroo on the Western Plains, 1997–
2019 
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CONCERN: Within this geographic location (Gilgunnia) an exclusion fence was erected 
covering 500000 acres (177000 hectares) and 18 licenses were issued to harm kangaroos 
– the impact of these two factors need to be mathematically taken into consideration for 
quotas. 
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Table 48: If kangaroos breed at 8-10% per annum which is agreed upon by conservation 
biologists, how is it biologically plausible that the population increased in 2012 by 72% 
and then in 2013 by a further 116%, even if drought conditions had ceased this breeding 
rate is not plausible? 
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Table 49: Prior to the DPI “determining” they made an error on the population 
estimates, using linear regression analysis and extending the regression line 2 years 
ahead the intersection of the two lines will be in December 2022 – this means that the 
wallaroos in the Northern Tablelands will be extinct next year. Note this data was before 
the “correction factor” was applied retrospectively 13 years after the DPI realised they 
made a mistake back in 2008. After they backdated the correction factor Day 0 for the 
wallaroos is December 2034. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

y = -9199.4x + 445615
R² = 0.3635

y = 711.86x + 13200
R² = 0.2548
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Table 49: Summary commercial take: 
wallaroos (Northern Tablelands) 
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SECTION 4 
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