$1. Classification of species’ occurrence in response to landscape

tree-cover

Methods

We used data from Radford et al. [1] to identify ‘decliner’ and ‘tolerant’ bird species.
Species in which landscape-level incidence decreased disproportionately to landscape-level
tree-cover were classified as ‘Decliner’ species and were identified by a positive relationship
between incidence and tree cover. Species in which landscape-level incidence was
proportionate to, or increased disproportionately to, landscape-level tree cover were classified
as ‘Tolerant’ species and were identified by a null or negative relationship between incidence

and tree cover.

There were 10 survey sites in each landscape, distributed within remnant tree-cover.
Each site was surveyed four times over the course of 12 months. Species incidence per
landscape was therefore a score out of 40. The incidence of 58 species in each of the 24
landscapes[1] was modelled as a function of landscape-level tree-cover (TREE). For each
species, seven models were fitted using least squares regression in Genstat V.10 [2]. We
fitted the null model (intercept only, zero slope), four ‘continuous’ models (linear,
logarithmic, quadratic and power) and two ‘threshold’” models (piecewise and change-point).
Threshold models separate the response variable into two relatively homogeneous groups
either side of a threshold value in the environmental gradient (tree-cover in this case). In
piecewise regression, the slope of a regression fitted independently to the groups either side
of the threshold may vary, whereas in change-point analysis the slope of the groups either
side of the threshold is always zero (i.e. the groups are characterised by a different mean and

deviance).

When the response data are divided into two groups, the sum of the deviance for the
two sub-group is always less than or equal to the deviance of the entire data [3]. Therefore,
each possible threshold (i.e. value in the range of the environmental variable) is associated
with a deviance reduction. To identify the the threshold in landscape-level tree cover that
maximises the deviance reduction for the piecewise (T,w) and change-point (T,,) models,
sequential values of tree-cover (from 0 to 60% tree cover) were fitted and the value with

lowest residual deviance identified as the threshold.
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To reduce heteroscedasticity, species incidence was first weighted by 1/(variance +
0.5), where variance was calculated for sequential groups of four landscapes (ordered by
increasing tree-cover). The best model for each species among the seven candidate models

was selected using AIC.. The models fitted were:

Null (intercept only): y = mean(y)

Linear: y = fo+ B1*TREE

Logarithmic: y = o+ B1*Logio(TREE)

Quadratic: y = o+ B1*TREE + p,*TREE?

Power: y = By + p1*TREE™

Piecewise: y = B + B1*TREE where TREE < Tyw; y = o + B1*TREE + B,*(TREE -
Tpw) where TREE > T,y [4]

7. Binomial change-point: y = By + B1*Tierm; Where TREE < Tep, Tierm = 0; where TREE
> Tep, Tierm =1 [5]

ST L e

Surveys were conducted only within remnant tree-cover in each landscape [6]. This
means that the null model represents a proportionate decline in number of birds with
landscape tree-cover; that is, incidence in a patch of suitable habitat is not related to the
overall proportion of tree cover in that landscape. Thus, species in which the null model was
selected as the best fit were identified as ‘tolerant’. Any species in which incidence increased
disproportionately with decreasing landscape-level tree cover (i.e., any one of the other six
models was selected with a negative coefficient) was also identified as ‘tolerant’. Any species
in which incidence decreased disproportionately with decreasing landscape tree cover (i.e.,
any one of the other six models was selected with a positive co-efficient) was identified as a

‘decliner’.

Results

Of the 58 species, the null model fitted best for 21 species, the linear model for 6
species, the logarithmic model for 4 species, the quadratic model for 4 species and the
change-point model for 23 species. For two species (Tree Martin Hirundo nigricans and
Striated Pardalote Pardalotus striatus), the change-point model was selected but with a
negative co-efficient indicating higher incidence in landscapes with lower tree cover, so these

two species were considered ‘tolerant’.
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Following consideration of abundance and evenness of distribution across the study
landscapes (see main text) ten study species were chosen: two ‘tolerant’ species and eight
‘decliners’. The two tolerant species were the White-plumed Honeyeater (Lichenostomus
penicillatus), for which the null model was selected, and the Striated Pardalote, best
described by the change-point model with a negative coefficient (Table S1). Of the eight
‘decliners’, the change-point model was selected for six species — Fuscous Honeyeater (L.
fuscus), Grey Shrike-thrush (Colluricincla harmonica), Spotted Pardalote (Pardalotus
punctatus), Superb Fairy-wren (Malurus cyaeneus), Weebill (Smicronis brevirostris) and
Yellow-tufted Honeyeater (L. melanops). The Eastern Yellow Robin (Eopsaltria australis)
showed a linear relationship. The quadratic model provided the best fit for the Brown
Treecreeper (Climacteris picumnus) with highest incidence recorded in mid-cover (~30%)
landscapes (Supplementary Material Table S2). The decline in incidence of the Brown
Treecreeper in landscapes above 30% tree cover was probably due to absence of suitable

habitat (particularly hollow-bearing trees).

Table S1 AICc values and change point threshold in tree-cover for species incidence
model fitting.

Species Model
Null | Linear | Log | Quad | Power | BS | CP | Change Point
threshold value (%)

Brown Treecreeper 10.5 | 12.2 8.1 |49 9.3 54 179 |NA

Eastern Yellow Robin 26.0 | 4.1 13.6 | 5.5 6.6 73 |51 |NA

Fuscous Honeyeater 255 |72 11974 9.0 94 |64 |17.0

Grey Shrike-thrush 24.8 | 25.3 17.4 1 17.9 | 15.7 149|129 |52

Superb Fairy-wren 7.5 |28 24 |45 4.9 7.1 |19 |18.1

Spotted Pardalote 22.8 | 3.7 42 1.2 3.6 4.1 |-20 |11.7

Striated Pardalote 4.0 |47 3.8 6.7 6.7 80 |33 |99

Weebill 13.2 | 5.8 30 | 7.0 5.9 7.8 |27 |84
White-plumed Honeyeater | 5.9 | 8.4 80 |75 9.9 7.0 | 6.1 |NA
Yellow-tufted Honeyeater | 27.5 | 8.1 226 | 11.0 | 11.1 106 | -4.4 | 7.8
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