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Streetlights Survey

This year we are asking volunteers participating in the Bats & Roadside Mammals Survey (iBatsUK) to make
a note of any streetlights along selected survey routes so that we can determine the impact streetlights
have on bat activity.

Methodology

® You have been provided with an A3 map with a survey route mapped on it in blue.

e Asyou travel around the route, make a note the presence or absence of any streetlights on both
sides of the road on the map using the codes in the following table.

e Ifitis not clear what the predominant streetlight is then scribble over that section (see map)

e Ignore any length of streetlighting that is too short to draw on the map (e.g. a single streetlight)

Code Colour Type
N No artificial street lighting n/a
W White street lighting mercury vapour or metal halide
P Pinky yellow lighting high pressure sodium
(0] Orangey yellow lighting low pressure sodium
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Once you have finished your survey please send the map to:
Bats & Roadside Mammals Survey, The Bat Conservation Trust, 15 Cloisters House, 8 Battersea
Park Road, London, SW8 4BG
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Website Instructions
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W Register with iBats

1. Register with the site at by clicking on Register at the bottom-right of the home page. Fill in your details (you can
ignore the “Upload Avatar” box if you wish by checking the “Check to upload later” box). Click on “Register and
Sign In Now”. You should now be signed into the site. Next time you visit you can simply put in your email address
and password into the boxes at the bottom-right hand corner of the home page to sign in. Don't forget to sign in
whenever you visit the site.

g
WJoin a Project

2. To join an existing project (for example the UK project) click on ‘Projects’ on the menu bar, then on ‘Join a
Project’. Put a tick in the check box of the project you wish to join (for example, for the UK put a tick in the iBatsUK
box). The moderator of the project will then be contacted and will be in touch.

£
WView the Survey Protocol and Equipment List

3. To view the survey protocol click on ‘Monitoring’ on the menu bar and then click on ‘Monitoring protocol’. You
can download a copy of the protocol, recording sheet and software manual for GPSTuner in pdf format under
‘Support Materials’ on the right hand side of the page. View a list of equipment required by clicking on
‘Equipment’ on the menu bar.

£
W Upload your Survey Data Sheet, Sound Files and GPS Data

4. Once you have completed a survey click on ‘Monitoring’ on the menu bar and then click on ‘Add an event’ to
upload your data. Make sure you agree to the ‘Consent to release records’ statement and then select your
project (e.g., ‘iBatsBulgaria’) from the menu at the bottom of the page. Select ‘Enter New Event’ and then fill in the
following information.

¢ Is this a new route?— select ‘Yes'’ if this is the first time the route has been surveyed, ‘No’ if it's a repeat
survey.

¢ Route name - choose a name for the route — e.g., tabachka

e Event Date — select survey date using the calendar

¢ Event Owner — select someone who participated in the survey to be the event owner. Only event owners
have the ability of editing the information about the survey after it has been uploaded.

Click on SUBMIT

Click on each of the following to enter/upload the relevant information

e People — add the names of people involved in the survey

o Equipment — leave these blank if your project has not been assigned any numbered registered equipment
from the iBats Program, otherwise select your equipment from the drop down menu.

e Conditions —fill out information for conditions before and after the survey (leave it blank if you don’t have
a value)



o Wildlife — follow the instructions to enter details of any wildlife encountered on the route
e GPS upload - follow the instructions to upload your gps file
e Sound upload - follow the instructions to upload your sound file.

Click EXIT EVENT to finish entering data

W View the Sound Analysis Protocol

5. Click on ‘Sound analysis’ on the menu bar and the click on ‘Sound analysis protocol’ to view the protocol for
analysing bat sounds using BatSound (details to follow for Wavesurfer). You can see examples of bat calls by
clicking on ‘Bat call guide’.

g
W Download Sound Sequences to Analyse

6. To download sound files from the online database do the following:

Click on ‘Sound analysis’ on the menu bar and then click on ‘Soundgrab’.

Select your project from the list (e.g., iBatsRomania), select the survey route you would like to analyse from
the list and click the SELECT button.

The sound file from the whole survey route has been split into manageable 5 minute chunks (0-5 mins, 5 —
10 mins, etc). Select the one you would like to download and click the MAKE A CHUNK button. Right
click on the sound file name that appears at the bottom of the page and select ‘Save as...’ to download
that chunk to your computer.

8
W Upload your Sound Analysis Data

7. Once you have analysed your sound files following the iBats sound analysis protocol do the following to upload
your data to the database:

¢ Click on ‘Analyze sound’ in the menu and select your project from the list at the bottom of the page (e.g,
Tha'iBats).

¢ Select the survey route (event) you have analysed from the drop down list

o |If this is the first time you have tried to enter data about an event you will be asked what the time expansion
and sample rate is. It is usually ‘x10’ and ‘320ms’ unless you have changed the standard protocols.

¢ Now you will go through the whole list selecting those 5 minutes in which you have recorded bat sounds.
Each time you select yes, another set of input boxes will appear.

¢ At the bottom of the page, enter the start time of the beginning the 320ms snapshot in which you first
recorded a bat call. Enter the number of social call sequences in the box (If none, enter 0).

¢ Next you need to enter data about any echolocation call sequences that you have found. Click on the ADD
button to do this.

¢ In the box that appears, enter data for the clearest echolocation call in each of the sequences you have
found.

e Click either ADD to add another call from another sequence in the same 320ms snapshot or click the
FINISH button.

¢ iBats tries to identify the species that the call belongs for you and automatically fills this in. However, if you
want to change this then click on the edit button next to the species name and click on the species (one or
more) that you think it is.

e To enter call sequence data from another 320ms snapshot within the same 5 minute sound file enter the
start time of the beginning the 320ms snapshot in which you first recorded a bat call as before. To finish
entering data for this 5 minute sound file click the FINISH button.

¢ To enter data from another 5 minute sound file following the instructions above.

¢ Note that you can change your data after entering it by clicking on the EDIT buttons.
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o View Project Reports

8. To view a project report click on ‘PROJECTS’ in the menu bar and then click on ‘Project Report’. On this page
you will see:

e A map of the survey routes within your project area (e.g., New York).

e Click on the markers to view the route name.

e A table showing the routes surveyed.

e Click on the route name to view the dates on which the route was surveyed.
e You can download a copy of the GPS route by clicking on GPS.
e Click on Details to view the data collected during the survey.

Maps showing survey routes and the distribution of bats encountered, as well as summary tables of bats
encountered along routes, will be available shortly.



From: Steve Langton
To:  Jon Russ
7" April 2008

2007 UK CAR SURVEYS - POWER ANALYSES
General approach

There are two basic approaches to power analysis; either the variance of the trend can be calculated
based on standard statistical theory, or a simulation approach can be used, whereby the appropriate
analysis is carried out on a large number of simulated datasets. The former approach was used, both
by me and by other consultants (?St Andrews), in the power calculations for NBMP some years back,
and has also been used for other bat data (e.g. the work | did with Colin O’Donnell') . However, in
recent years | have tended to avoid this approach for the following reasons:

e It assumes normality (often after a log-transformation), which is seldom ideal with bat data.

e It assumes a simplistic scenario with a test for a linear trend. In reality, even if there was a
simple linear trend over time, we wouldn’t know that this was the case due to the random
variation in the data, and we would fit a more complex model.

e It uses a simple t-test for trend (maybe based on a REML analysis), whereas trends for both
bats and birds in the UK currently use the GAM approach.

I’ve therefore switched to a simulation approach. Sometimes | simulate the data from a log-normal
distribution, but this can give an excess of very large observations and the wrong proportion of zeros.
For this data I’ve therefore simulated using ‘normal scores’, a method sometimes used in geostatistics.
Normal scores are a method of transformation popular fifty years ago to achieve normality. The
percentile of each data point is calculated (i.e. if all data points were sorted into order, the percentile is
the percentage of the way from lowest to highest) and the normal score (i.e. the transformed value) is
the equivalent percentile from a standard normal distribution. I’ve converted the data for each species
into normal scores in this way, then fitted a REML model to estimate the variance components due to
survey transects, transects within years and repeats. | can then simulate as many artificial datasets as |
want with these parameters, back transforming them, after applying the desired trend, to produce data
with a very similar distribution to the real data.

The other complication with power analysis is uncertainty in the variance estimators, which Sims et al
(2006) have shown can lead to misleading power estimates if it is not allowed for. This will be
particularly important with the car survey data, since the data available is limited in terms of the
number of sites with repeat surveys, which will lead to poor variance estimates. Their solution
involves calculating power for a large number of possible parameter values and would be
computationally impossible with a simulation approach. Instead | have used bootstrapping to produce
a large number of possible sets of parameter values and used a different set for each simulated dataset.
Whilst this is less neat than the Sims et al approach, it does provide a way of allowing for the
uncertainty in a computationally feasible way.

It should be noted that, with this type of problem, power analysis is not an exact science and the
figures produced should be treated as indicative of the real power, rather than necessarily being
exactly correct. A different statistician might make slightly different assumptions and hence produce
slightly different figures. We also need to remember the long time scale involved; in 25 years time we
might well be employing very different forms of analysis, and these might well alter the power of the
designs, as of course may developments in bat detector technology. Also, in the present case, there’s
no guarantee that patterns of variability in mainland Europe will be the same as for the three British
examples used as the basis for this work.

! http://www.doc.govt.nz/upload/documents/science-and-technical/SFC224.pdf
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Variance components

Table 1 below shows the variance components on the scale of normal scores. These are based on the
July and August counts as these were the ones primarily intended for monitoring and a fair number of
them have been repeated, either within a year or in a different year. Since survey times were not
available for all years, | have just used total counts per survey. In themselves these variance estimate
are pretty meaningless but their relative magnitude gives an indication of the key sources of variation
for each species. All analyses presented here are for common pipistrelles, soprano pipistrelles, and
noctules; these were selected to give a range of abundances, without giving too many species to
simulate. For both pip species most of the variation is split fairly evenly between transects and
replicates; in other words there is a lot of consistency between transects but also a lot of random
variation between replicate visits. The low value for transects between years for all species indicates
that replicate surveys within the same year are only marginally more similar than surveys of the same
site in different years. As might be expected, the less commonly encountered Noctules have
proportionately more random variation between replicates.

Table 1: variance components for normal scores

Common pips Soprano pips Noctules
Source of variation Estimate s.e. | Estimate s.e. | Estimate s.e.
Transects 0.488 0.1879 0.358 0.1524 0.216 0.1227
Transects within years 0.068 0.1379 0.091 0.1265 0.007 0.1329
Replicates 0.446 0.1350 0.385 0.1122 0.468 0.1415
Table 2: descriptive statistics for the untransformed data
Common pips Soprano pips Noctules
Mean passes per survey 44.3 10.9 1.8
Percentage of zeros 1.9% 21.0% 56.2%

Power analysis results

The approach | have taken is to calculate the numbers of years taken to achieve 80% power with
different numbers of transects and replicates per year. 1’ve worked with one-tailed tests for a decline
at the 5% level of significance, which is equivalent to using 90% confidence limits in the GAM
analysis. 95% limits are, of course, more usual, but there is a good case for using a less stringent
criterion, given that the consequences of missing a true decline will generally be more serious than
those of erroneously claiming a change that does not really exist.

Doing all combinations of numbers of transects and numbers of replicates would be time consuming,
so instead I’ve tried a variety of numbers of transects replicated twice, and then done different
numbers of replicates with the same number of transects. | can explore other combinations if
required. 1’ve presented the results in table and graphical form, with the graphs also showing fitted
curves which will smooth out the uncertainties resulting from the randomness in the simulations. Let
me know if you would like the co-ordinates of the fitted lines (e.g. if you want to re-plot them in a
Excel or a graphics package). Note that in all the tables and figures the number of years refers to the
number over which the trend is assessed and to assess a trend over a ten year period, for example,
requires 11 years of data. Also, the GAM method produces relatively poor estimates for the first and
last years of a trend, so I’ve used year 2 as the baseline and assessed the trends in the last but one year.
Hence, three extra years of data are needed, above the figures shown.

Table 3 shows the number of years to achieve 80% power with between 20 and 100 routes. For
common pipistrelles, a red alert will generally be statistically significant after only around 7 years,
even with just 20 routes replicated twice each year. Amber alerts take longer, but can still be detected
in around ten years with 50 routes. For the less abundant soprano pips and noctules, amber alerts are
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very challenging, requiring around 20 years, even with 100 routes. Red alerts can however be

detected with reasonable numbers of years/routes.

Table 3: number of years to achieve 80% power with different numbers of routes, each surveyed
twice per year, for amber (25% decline over 25 years) and red (50% decline over 25 years) alerts. The
estimated number of years is shown to one decimal place (although in reality it must be an integer)
and has a standard error of £1.0. For the reasons discussed above three extra years of data will be
needed to provide reliable estimation, so if the table shows a value of 20 years, a total of 23 years of
data collection will be required.

routes 20 30 40 50 70 100

species | Alert type
0ip45 amber 16.5 13.7 13.2 10.4 7.5 7.1
red 6.8 6.8 5.0 3.9 3.5 <3yrs
Dip55 amber >25yrs >25yrs >25yrs 23.4 23.0 19.3
red 17.3 15.6 14.5 11.7 6.7 7.2
noctule amber >25yrs >25yrs >25yrs >25yrs 26.7 20.7
red 23.5 17.2 16.9 14.2 10.7 10.4

Table 4 shows the impact of increasing the number of replicate surveys per route per year. Figures are
based on 20 routes for common pipistrelles and 100 routes for the other two species, these numbers

being chosen to ensure most of the figures fell between 5 and 25 years. Whilst the pattern is

somewhat obscured by random variation, it is apparent that moving from 1 to 2 reps generally yields a

good reduction in the number of years, but thereafter the gain is more limited.

By comparing Tables 3 and 4 it is possible to compare 50 routes surveyed twice a year (Table 3, 50
routes column) with 100 routes surveyed once (Table 4, 1 rep column) for soprano pipistrelles and
noctules. It can be seen that there is little difference between them (e.g. amber alert for soprano pips
is 23.4 years with 50 twice a year or 25.1 years with 100 once a year). A similar comparison can’t be

exactly made using these tables (but see Figure 1 later), but similar conclusions seem to hold.

Table 4: number of years to achieve 80% power with different numbers of replicates. The

estimated number of years is shown to one decimal place (although in reality it must be an integer)
and has a standard error of £1.0. For the reasons discussed above three extra years of data will be
needed to provide reliable estimation, so if the table shows a value of 20 years, a total of 23 years of
data collection will be required.

reps 1 2 3 4

species Alert type
pip45 amber 22.2 16.5 15.9 12.5
(20 routes) red 9.7 6.8 6.6 6.4
pip55 amber 25.1 19.3 15.8 14.8
(100 routes) red 10.6 7.2 6.2 5.8
noctule amber >25yrs 20.7 19.6 18.1
(100 routes) red 13.6 104 9.0 8.4

Figure 1 displays the results of Tables 3 and 4, with fitted lines smoothing out the random variation.
All the fitted lines show the expected quadratic shape, with rapid reduction in the number of years for

80% power as the number of routes/replicates is initially increased, but diminishing returns from

further increases.

09/02/09 12:23
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Figure 1: results of power analyses with fitted quadratic lines. The left hand graphs show the
results from Table 3 and the right hand ones Table 4. In each graph the top line/points are for an
amber alert decline and the lower on represents a red alert decline. For the reasons discussed above
three extra years of data will be needed to provide reliable estimation, so if the table shows a value of
20 years, a total of 23 years of data collection will be required.
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Discussion and conclusions
Number of replicates

The results above suggest that there is little to chose in statistical terms between doing, for example,
30 routes twice a year or 60 routes once a year. My gut feeling is that the former is preferable
because:
1. Replicate surveys make it easier to pick up anomalous results.
2. If one of the two surveys is missed in a particular year, it will be less critical than if the sole
survey is missed.
3. | imagine that repeating the same survey will generally require less work than going to a new
site, making volunteers more likely to do it.
However, if you prefer to do a single replicate (e.g. to maximise the areas covered) and would like a
version of Table 3 for this scenario, let me know. | would suggest that doing more than two replicates
of a route in a year is not generally sensible, unless there is a particular reason for wanting to examine
monthly patterns of activity.
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From the data you sent me, | can see no reason why the surveys from May and June should not
contribute to the tend analysis, although the data is a bit limited on this. If this is done, it will be
important to check for any difference in trends between the different months. Any such difference
might be a bit of a headache, but might also provide useful information (e.g. if there was a difference
between counts early in the year and those later, when the young were flying). Such comparisons
would be made easier if some of the May/June surveys were replicated in July/August, so that you
were not comparing the earlier and later periods between completely different sets of sites — however,
this would I guess complicate the design, so you may decide it is not a priority.

Number of routes

Table 3 can be used to determine the appropriate number of routes, either for a whole country or a
region. If you would like me to look at the sample sizes needed for detecting differences between
trends in two regions I can do this. These sample sizes are based on surveying the same routes each
year. It would be possible to use a design in which sites were only visited every two or three years
and I can investigate this if you wish — in general this is likely to reduce power in the short term (10
years or less), but have less impact longer term.

Missing surveys

As mentioned above the results of Tables 3 and 4 assume that the same routes are surveyed in each
year. Whilst modern methods of analysis cope pretty well with missing data, there will still be some
loss of power if surveys are missed entirely, or different routes substituted in some years. This can
make results particularly problematic in the early years. Missing surveys do seem to be a particular
problem with British bat data, judging by the NBMP; the BTO seem to achieve more consistent
coverage with their bird surveys, and the early signs are that Irish bat surveyors are better in this
regard. 1’d therefore encourage you to do all you can to reduce the number of missing surveys, in so
far as this is possible with volunteers.

One option we’ve discussed for NBMP, which might be worth consideration for the UK (?GB) car
survey is to identify a core of sites/routes of sufficient numbers to ensure that the design has sufficient
power to meet its main national objectives. Maximum effort should then be given to ensuring these
are completed at least once each year, e.g. by giving them to established, reliable volunteers, or maybe
by having a pool of volunteers able to travel to substitute if necessary. It would be sensible to base
this core on those sites surveyed most often so far. This would then ensure that the basic objectives of
the survey were reliably achieved, with the additional sites covered by other volunteers providing
extra precision and the ability to detect e.g. regional effects.

C:\data\ibats\uk2007\ukcarpowerl.doc This document
Datafiles\uk.bck (22/3/08) from BRM-alldata-FINAL- Datafile

2005.xls, all2006records-GR.xls, BRMData2007.xls

normjulyaug.gen REML with normal score
Power\simnormcheck.gen, simnormcheck0.gen Checking distribution OK
Sim.gen Runs simulations
Simgraph.gen Collates results
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