Power line routing and configuration as major drivers of collision risk in two
bustard species

ANA TERESA MARQUES, RICARDO C. MARTINS, JOAO PAULO SILVA
JORGE M. PALMEIRIM and FRANCISCO MOREIRA

SUPPLEMENTARY TABLE 1 List of studies on collisions of the great bustard Otis tarda and little
bustard Tetrax tetrax with transmission power lines in Alentejo region used in this analysis. The
Table indicates the number of 2 km power line sections surveyed, the power line configuration (see
Supplementary Fig. 1), the total length of surveyed power lines, the study duration, the interval
between consecutive surveys, and the total number of great and little bustard carcasses registered.

Source No. of Power line Survey Study Survey  No. of carcasses

power line  configuration length duration interval

sections (km)  (months) (days)  Greatbustard Little bustard

surveyed
Neves et al., 2005! 61 Small, Large 139.0 12 30/90 14 40
Marques et al., 20072 6 Small 11.2 29 15 32 30
Marques et al., 2007> 3 Small 5.7 29 30 8 1
Marques pers. data? 1 Large 2.7 12 30 3 2
Ecossistema 20073 15 Small, 41.0 12 30 0 11

Medium

Procesl 2007, 20103 12 Large 25.0 67 15/30 2 6
Agripro Ambiente 2 2.8 36 90 0 0
2007, 2008, 20093
Ecosativa 2009° 15 Medium 26.5 24 30/90 0 5
Infante et al. 20112 25 Small 61.3 24 30 0 2
Procesl 20123 10 Large 22.5 24 15 0 0
Procesl 20153 5 Large 7.9 24 30 0 0

"National assessment.
2Wire-marking effectiveness study.
3Monitoring programme (from environmental impact assessment process).
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Small configuration, Medium configuration, Large configuration,
horizontal (single circuit) horizontal (single circuit) vertical (double circuit)
at 150 kv at 400 kV at 150 or 400 kV
No. of vertical wire levels 2 2 4
Mean + SD pylon height (m) 30.2+4.7 380%7.1 47381
Mean £ SD distance
between top and bottom 5.7+0.5 8.3+0.7 22.3+3.2
wires (m)

SUPPLEMENTARY FIG. 1 Characterization of the three main configurations of transmission power line
pylons in Alentejo, Portugal. The solid dots represent the position of the conductor wires, while the
open dots represent the earth wires.
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(b) Little bustard

=
0.7 0.404 E 0,28
=
@ 061 0.26
5 0.354
£ 0.5 0.244
s
0.4 0.304
§ 0.224
@ 0.3
w0 0.20+4
o 0.25] E
a = I 0.181
0.1 0.201
e : : - 0.16 : -
02 04 06 08 Small  Medium Large 0 1
Open_habitat Configuration Marking
0.28- E 0.30- Open_habitat |:-1
> 3
‘T 0.261 0.281
: w3
£ 024 0.26
- .
8 0.244 Marklngl]
8 0.221
0.224 )
$ oo D_habnalD
g 0.184 %
: 018 Erfcn'tD
Open  Forest Agro-for. 0 50 150 250 0 20 40 60
D_habitat Effort Relative importance (%)

SUPPLEMENTARY FIG. 2 Partial dependence plots (means and 95% confidence intervals) and relative
importance (%; means and 95% confidence intervals) for the predictor variables influencing the
presence of mortality of (a) great bustards and (b) little bustards by collision with transmission power
lines in Alentejo, Portugal. These models were fitted without imposing monotonic variations to the
variables. See Supplementary Fig. 1 for details on small, medium and large configuration. Ticks
along the x-axis of a plot show the distribution of sites across the continuous variables, in deciles.
Intervals for fitted functions and relative importance represent the range (minimum and maximum
values) for a set of 100 runs. Great bustard model: 20.4 + 1.9% explained deviance; AUC = 0.849 +
0.02 and Pearson’s correlation of 0.42 & 0.03. Little bustard model: 15.5 + 1.6% explained deviance;
AUC=0.778 £ 0.01 and Pearson’s correlation of 0.46 + 0.02.



Inside Special Protected Areas
—e—(Creat bustard

12 Little bustard

10

No. collision events

ra

; A \
| AN

Outside Special Protected Areas

12

10

No. collision events

(]

NSNS e

SUPPLEMENTARY FIG. 3 Seasonal variation in great bustard and little bustard collisions with
transmission power lines (number of carcasses or remains) inside Special Protected Areas (n = 40
great bustards; n = 41 little bustards) and outside Special Protected Areas (n = 12 great bustards;
n = 26 little bustards).
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SUPPLEMENTARY FIG. 4 Interaction between the predictor variables in the great bustard model:
(a) proportion of open habitat in a 5 km buffer and power line configuration (Supplementary Fig. 1);

(b) sampling effort and proportion of open habitat.
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SUPPLEMENTARY FIG. 5 Interaction between the predictor variables in the little bustard model:
proportion of open habitat in a 5 km buffer and power line configuration (see Supplementary Fig. 1).
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SUPPLEMENTARY FIG. 6 Spline correlograms describing spatial autocorrelation for the boosted
regression trees residuals for models describing the presence of mortality of (a) great bustards and (b)
little bustards in transmission power lines in Alentejo, Portugal. Lines represent the estimate (in the
middle) and the 95% confidence envelopes (external lines) using 1000 bootstrap resamples
(Bjernstad and Falck, 2001).
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