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I’ve read the attached with interest. Both researchers are very highly credentialled in the field of distance
sampling, population sampling and wildlife survey in general. Unsurprisingly, they have undertaken a textbook
analysis of these survey data, though this is not without some limitations. In general, methods such as MRDS
that attempt to correct for bias (detectability) potentially do so at the expense of variance if models are
overfitted. Of course, the model selection approach (here AIC) hopes to manage this bias-variance trade-off
and pick the “best” model. The best model conditioned only on a single years survey data, however, may not
be the same as one chosen considering all the data/learnings from previous surveys.

Some key points:

e I’m strongly of the view that the detection function for surveying feral horses using the survey method
chosen doesn’t actually change that much between surveys. Given the position and height of the
observer, there are strong reasons for a prominent shoulder in the detection function — maybe the
parameterisation changes, but not the basic shape of the function itself.

e Asnoted in the report, distance sampling assumes that animals/groups are uniformly distributed with
respect to the transects. This is never true, but may become approximately true given enough
sightings.

e The large difference in the detection-distance patterns between two of the main observers (3 and 4) is
of concern, particularly if it reflects differing search patterns. If is does arise from different search
patterns, it quite possibly inflates the estimated number of horses by reducing the recapture
probability, and in this particular case further inflates the population estimate by leading to support for
a hazard-rate detection function. I’'m a supporter of what is essentially the double-count method,
which allows for different detection probabilities, but not for this to be confounded with distance.

e |simply don’t believe the average of the detection functions shown in Figure 17. The estimated near
60% reduction in the detection probability over the first 20 metres is very unlikely, in my professional
opinion, to be true. | would have expected and believe itis much less. For an observer at 61 metres,
the 20 metre line is only 64 meters away (c. 5% more), and the 40 metre line 73 metres away (c. 20%).
Of course, the greater angle of observation starts to generate visual obstructions, but this is minimal
over the first 40 metres.

e The underlying reason for the unusual spike-shaped detection function may never be known, butitis a
realissue if itis the absolute number of horses that needs to be estimated.

e Flipping between the hazard-rate and half-normalis especially problematical due to the big changes in
estimated abundance this causes. The hazard-rate function is hard to justify ever, and particularly in
this type of aerial surveying, when the change in the “distance” between the inner bands from the
observer is actually quite small.

e | would be of the opinion that in the interests of regularisation, that the same detection function should
be chosen to span all surveys, and in this case it would be the half-normal. | realise this is heresy for
true believers in model selection, but it is also basic common sense in this instance (it’s also
somewhat Bayesian). Letting the detection function differ between years when the observational
process is the same is in a sense overfitting.



e The suggestion of fitting a state-space type model is a good one, as it allows the estimate of population
to be conditioned on more data - for example, the previous estimates and potential rates of increase
between years (rmsx around 0.2).

e Getting back to the bias-variance trade-off, the most precise (least variance) estimate would be a
designhed-based estimator based on the transect counts with no attempt to account for detection
probabilities. Again, heresy for some. To give some idea of the information this would provide, during
the 2024 survey the rear platform counted 512 individuals compared to 711 individuals in the 2025
survey. | am led to understand that the 2025 survey included a higher proportion of higher density
habitat, so maybe the horse population increased by about 20% between the surveys, which would be
near the maximum.

e Finally, for reasons of comparison, | think the MRDS should present estimates using the half-normal
detection function alongside the model-selected hazard-rate. As I’ve laboured on above, | don’t think
the hazard-rate is a good description of reality, despite it possibly being the model-selected best fit for
the data. | think this is a situation where there is a need to bring some prior knowledge and common
sense to the model selection process.

| hope these comments are helpful.

Cheers,




Review of ‘Kosciuszko National Park 2025 wild horse abundance estimates’

(A reportto NSW NPWS, February 2026 by_ and_-)
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The report describes an aerial survey of feral horses in Kosciuszko National Park (KNP) in
October-November 2025. It largely follows the survey design of previous surveys. The important
difference is that mark-recapture distance sampling (MRDS) is used which adjusts for the
expected negative bias in abundance estimates because animals are missed on the transect
line (i.e. zero distance). MRDS was also undertaken in the 2024 survey at KNP.

Unsurprisingly, given the authors’ credentials, the report provides a clear and comprehensive
analysis of the data. The emphasis in this review is on the interpretation of the results and the
recommendations in the- report. Comments and queries are provided below.

1. Some information on the observers’ experience would help, particularly given the variation
in their detection functions. Had they surveyed deer and horses previously at Kosciuszko
NP?

2. The front left observer was only counting 92.8 % of the time because they were acting as a
safety observer, presumably looking for aerial hazards such as towers as requested by the
pilot. This reduced effort was accounted for in the analysis. The need for a front safety
observer had previously been seen as an impediment to using MRDS. This application was a
good workaround assuming safety was uncompromised. Sufficient detections of horses
were made so the MRDS analysis was not compromised.

3. Onpage 38 (and 54 and 66), it appears data for all three observers (1 x front, 2 x rear) are
used in the MRDS analysis. Presumably, the right rear data are only used to help (i.e.
increase sample size) model the detection function (i.e. in the DS rather than MR
component). This should be confirmed (or clarified) as commonly only the left-side data are
used in MRDS from a helicopter in Australia.

4. The frustrating result is that the MCDS estimates of horse abundance adjusted by pOR (x
1/0.562) are 24-25% higher than the MRDS estimates. The likely reasons are explained well,
and there is strong argument for using MRDS on future surveys. The question remains on
how best to adjust past MCDS estimates. An average of the 2025 (0.562) and 2024 (0.719,
which was for horses and foals combined) surveys could be used with their associated
standard errors. This could then be updated with estimates from future surveys which will
indicate the survey-specific variation in pOR.

Past MCDS estimates should be adjusted by pOR to avoid confusion over the disparity
between past and current survey results; a concern highlighted in the report (p 72).

5. The recommendation for duplicate assignment during the survey sounds worthwhile but
needs to be feasible. The data need to be extracted from the loggers and assigned in the
middle of the day and in the evening following each survey session. The rules for
determining duplicate sightings (i.e. ‘close’ to matching group size and distance class) also
need to be spelled out.

6. Observertraining is an obvious recommendation given the large variability in detection
functions among observers. However, past surveys (2014-2024) did not always have an
observer effect in their preferred MCDS model. Further, a half normal detection function
was generally preferred over a hazard rate, although the latter was not always considered.



Nevertheless, a training exercise would be useful to minimise the chance of recording
spiked data.

A density surface model (DSM) would be useful as the extrapolation of average horse
density into unsurveyed areas is almost certainly wrong. This is because those areas cannot
be feasibly surveyed due to steep terrain and are possibly heavily vegetated. Horse
numbers are likely to be low in these areas, but the extent of the disparity should be
quantified. A DSM could be constructed for a single survey or multiple past surveys. There
would need to be survey data on horse abundance in similar habitat to the unsurveyed
areas that could be used to model abundance in the latter. In other words, the existing
surveyed area needs to include areas of steep terrain and heavy vegetation.

The DSM could be updated with future survey data, or a simple correction applied if horse
numbers are likely to be trivial in the unsurveyed areas. The report identifies other possible
benefits of a DSM such as improved precision. The necessary environmental data (e.g.
slope, vegetation) would obviously be needed.

The report suggests describing the population dynamics of the horse population in a state-
space model. At the very least, the time series how warrants examining more closely given
the number of surveys and the recent removals.



Kosciuszko National Park 2025 wild horse abundance estimates

G :
Comments: ||| EEGEGzN

p.9 Survey block and Retention Area estimates provided. Why were estimates for
the Removal Areas not provided?

p. 13 Why was equal coverage across the three survey blocks used? | would have
thought block-specific coverage would have been more efficient and would have
provided better precision. | am presuming that taking an equal coverage approach
to the survey design would have resulted in over-sampling the Snowy Plain block
and perhaps under-sampling the Northern block.

p.13 How were clusters (groups) of animals defined? Were they defined by the
distance bins on the transect or as social groupings?

p.15 Critical to this survey and analysis was defining the status of sightings made
by the front left observer and the rear left observer. How was this done? Who did it?
Which observer was the “reference observer’? What was the rule used to decide
upon mark-recaptures? How were possible recapture clusters of different sizes
treated?

p.17 Exploratory data analysis: Apart from the breakdown of observer
performance, | did not find this section particularly useful. The information meant to
be conveyed by some of the figures was somewhat obscure. Perhaps more detail in
the figure legends might have helped. More detail in the figure legends would have
helped across the board.

p.17 How were the transects defined?

p.17 How was the fact that the front left observer was not deployed all the time
handled?

p.17 There were 92 samplers (“transects”) that were < 1 km in length? Why were
these included? Such transects can be logistically difficult to deal with on the survey
platform. They are most likely to be empty and, if this is the case, doesn’t their
inclusion inflate the variance of the estimate?

p.26 Covariate effects: This section does help from the point-of-view of making a
case for considering the two dominant covariates.

p.29 Fig. 16: The difference between number of detections between the front and
rear (left side only?) seats is according to this figure substantial. Why would this be
the case, particularly given that in almost all surveys of this kind, observers occupy
the rear seats. Further, is what is shown in this figure meant to match what is listed
in Table 27



p.30 The comment here regarding observer behaviour is interesting given that aim
of the game is to try to detect all objects on and close to the transect centreline. My
understanding was that it was more important to detect these objects rather than
those occupying space wide on the transect.

P.38 Does the implication here that “....the rear platform necessarily have higher
detectability.” reconcile with Fig. 167

p.40 Table 3: This table lists a large suite of MCDS models that were tested in
relation to the rear seat data set. The most parsimonious model tested was with two
factor covariates (dsHNhab.obs). This model is listed as having eight parameters
(DF). Given that there is only five distance bins, then modelling using these survey
data is constrained (see p.36). This being the case, a Hazard-rate model with two
covariates, one with five factors and the other with two, will definitely have no
degrees of freedom and could well be over-parameterised. If this is the case, then
the top three models listed are all over-parameterised and the first model with any
degrees of freedom is the fourth one listed (dsHRhab) which would have one degree
of freedom. In the past, advice obtained from [Jfj has been against the use of
over-parameterised models.

p.43 Table 5: Some explanation regarding the use of “pseudo chi-squared tests”
with no degrees of freedom would be helpful.

P44. Table 6: Wouldn’t encounter rates determined at the scale of a kilometre be
more useful?

p.47 In exploring the use of a Half-normal model, it would been interesting to see
what the average probability of detection was in comparison with that of the
preferred Hazard-rate model.

p.50 Fig.18: An interesting figure that could give some reassurance that a Half-
normal model with its broader shoulder and more degrees of freedom could form
some sort of an omnibus basis for analysing the results of these types of surveys;
g(0) issues aside.

p.54 MRDS Modelling Detection: This stuff is complicated, in fact almost
incomprehensible to the lay person. It needs more explanation, particularly in
relation to the separation of the MR and DS components of the models.

p.55 Table 20: Is there likely to be over-parameterisation with some of these
models?

p.57 Fig. 19: There are six panels in this figure, yet seven words of explanation in
the figure legend. More (some) explanation of what this shows is really required in
the figure legend.



p.58 | presume that these abundance estimates are based on the left-hand side
data or if the right-hand side data are included, some explanation as to how this was
done should be given.

p.58 Table 22: Surely, expressing effort and encounter rate in terms of kilometres
rather than metres would make more sense.

p.61 Table 27 is Table 24 duplicated!

p.66 In estimating the MRDS abundance, the p0 value from the “top” MRDS model
was used. Given that there were models where AAIC <2.00, should model
averaging have been used here to estimate p0?

p.70 Discussion: Interpretative opinion, so no comment.

p.78 References: Perhaps should have read Laake, J., Dawson (nee Walter) M. &
Hone, J. (2008 — Visibility bias in aerial survey: mark—-recapture, line-transect or
both? Wildlife Research 35: 299-309) and maybe had a look at the 2023 report.

p.83 Appendices: Overkill, perhaps except for Appendix 4, although | was surprised
that only an MCDS analysis was used here.

Footnote: I'm afraid that the American spelling irritated me a little.



