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Abstract

Brown, Martin J.; Huff, Mark H. 2000. Managing local bird-point count data using Flight
Attendant 4 and a PC database. Gen. Tech. Rep. PNW-GTR-XXX. Portland, OR: US
Department of Agriculture, Forest Service, Pacific Northwest Research Station. XX p.

Point counts are a common method of describing and monitoring bird populations, but point
count data sets quickly become large and complex enough to daunt less experienced data
analysts. This paper (1) provides a user’s manual for entering, editing, and managing point count
data sets using a simple computer program, Flight Attendant 4; and (2) provides a tutorial on
issues and techniques for summarizing such data into standardized form appropriate for further
statistical analyses, using a commonly available database program, Microsoft Access. Though
the material describes the field method and data generated by the Washington-Oregon Partners In
Flight consortium, the principles involved should be applicable to many point count studies.

Key words: point counts, bird monitoring, data analysis, statistics, databases

Disclaimer

The use of trade or firm names in this publication is for reader information and does not imply
endorsement by the U.S. Department of Agriculture of any product or service.
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Introduction

Flight Attendant 4 is a simple database utility designed to help wildlife bioIoEists and monitoring
personnel enter, edit, and check data from "point count monitoring" of birds.= The program does
not include facilities for further summarizing or analyzing the data it collects. This publication is
both a user’s manual for Flight Attendant 4 and a tutorial on appropriately summarizing the data,
bringing the results from raw form to a point where they will be useful as baseline data or can be
entered into further statistical analyses.

While Flight Attendant 4 was designed especially for a program of point count monitoring
conducted by Washington-Oregon Partners in Flight (WA-OR PIF), it is adaptable to similar
efforts elsewhere. Similarly, the guide to data summarization here uses WA-OR PIF data as an
example, but the principles and basic procedures should apply to many point count monitoring
efforts.

Flight Attendant does not include prepackaged summary reports because the analysis and
interpretation of point count data require thought and care that cannot be easily pre-programmed.
A large body of scientific literature exists concerning the proper methods of analyzing data from
large-scale bird surveys such as the Breeding Bird Survey (Geissler and Sauer 1990, Sauer and
others 1994, Kendall and others 1996, Thomas 1996), especially on the matter of defining trends
over time. However, much of this material is unnecessarily complex for smaller local projects.

One recent and quite useful report (Nur and others 1999) describes analytical techniques and
statistics relevant to several kinds of bird monitoring, and would function well as a complement
to a basic statistics text. It demonstrates how point count results can be used to test common
types of hypotheses about bird abundance (for example, testing for a downward trend in the local
abundance of a species).

Yet, before such analyses can be done, the field data must be appropriately standardized and
summarized. This is a task natural to some, but daunting to others, especially less experienced
analysts. Accordingly, this paper gives detailed instructions on how to enter and summarize point
count data using Flight Attendant and Microsoft Access. The reader is guided through the
summarization of one point count data set generated by the protocol used by OR-WA PIF (Huff
and others 2000). Along the way, we point out principles, cautions, and statistical issues that
should be relevant to most point count monitoring projects. The queries used to summarize the
data may be appropriate for users of the OR-WA PIF protocol, and are available for free
distribution on the Internet (see the Appendix).

The kind of summaries generated in the tutorial may be sufficient results for some, especially
those interested simply in creating baseline knowledge about bird composition and abundance in
their study area. Others will want to use the summarized data to test hypotheses about bird
abundance; they can refer to more technical publications, such as those already cited.

We presume that readers have a basic familiarity with Microsoft Access (the database system in
which Flight Attendant 4 is programmed), including the concepts of data tables and fields, links
between tables, and queries. See the Appendix for more technical information, about Flight
Attendant and Access.

! For information on obtaining and installing Flight Attendant 4, see the Appendix.
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The point count method and the computer database

The key to entering and summarizing data correctly is understanding how the field method relates
to the way the results are stored in the computer database. Point count monitoring schemes are
usually hierarchical in nature, involving multiple visits to each of numerous study sites (Ralph
and others 1995). In the computer, this hierarchy translates well into a “relational database”
structure, where each level of detail in the hierarchy is represented by a different data table, and
rules define how each table relates to the others.

Misunderstanding this relationship will usually result in incorrect summaries and other analysis
results. Here we will spell out how one field method relates to one computer database; you should
note how your method and database might vary.

Relationship of the WA-OR PIF protocol to Flight Attendant

The monitoring scheme used by the WA-OR PIF (Huff and others 2000), which we will call the
WA-OR PIF protocol, is clearly hierarchical.

» Each collaborating party — for example, a ranger district office — is responsible for monitoring
one or more sites. These sites are usually part of a large-scale geographic unit, the
physiographic province.

» Eachsite is called a location. In the WA-OR PIF protocol, a location corresponds roughly to
one forested stand of trees.

« Bird monitoring is conducted several times each year at each location. Each monitoring
session is called a visit.

»  Within each location, there are several fixed observation posts, called stations.

» The field monitoring conducted at each station on each visit consists of tallying all birds
observed, over a defined span of time — for the WA-OR PIF protocol, five minutes. The
tallies are detailed by species and by tally type.

» Tally types allow a more detailed description of what kind of observation is being made,
beyond species and station number. For example, the WA-OR PIF protocol distinguishes
“typical detections” (birds inside the canopy) from “flyovers” (birds above the canopy).

Figure T]shows how this hierarchy translates into the paper data entry form used by the WA-OR
PIF protocol. The sheet can hold all the data generated by one visit. The header of this form
contains information that describes key identifying aspects of the visit, such as the location, visit
number. The main body of the form contains the bird observations themselves, detailed by
station number and species name, with separate columns for each tally type. For example, at
station 1, three Swainson's Thrushes (abbreviated SWTH) were observed >50 meters away,
between minutes 0 and 3 of the five-minute count.

The hierarchy of the field method, and even the layout of the paper data sheet, is reflected in the
various tables that make up the meat of the FLIGHT ATTENDANT database. For example:

e One table, called VALID VISITS, contains information drawn from the header of the data
form, such as location name, year, and visit number. Each visit can be uniquely defined by
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the combination of those three fields. Also stored in this table are other variables describing
the visit, such as the exact date of the visit and the observer’s name.

» Another table, called BIRDS, contains the bird tallies themselves. Each bird tally can be
uniquely identified by its combination of location name, year, visit number, station, species,
and tally type. Besides these fields, this table includes the bird tally itself (e.g. “3” would
represent three birds observed), the time the observation was made, and a field note area for
each tally.

Without getting too technical, the important things to understand about Flight Attendant and other
relational database structures are these:

= Each table stores information related to one comprehensible subject, at one particular level of
the data-collection hierarchy.

= Within each table, field records can be identified and separated from each other by
combinations of “key variables.”

= Related material in different tables can be linked together through “key” variables they have
in common. For example, you could link the bird observations in BIRDS and the observer
names in VALID VISITS to produce a table of results to show who was responsible for each
bird observation.

The fact that different tables can be linked also has a benefit for data entry programs like Flight
Attendant. The program can be set up in a way that speeds data entry and prevents errors.

Relationship of Flight Attendant to Access and other programs

Flight Attendant runs within the commonly used Microsoft Access 97 system. You do not need to
own Microsoft Access to run Flight Attendant, because Flight Attendant includes a stripped-
down, “runtime” version of Microsoft Access. The runtime version allows you to run Flight
Attendant so you can enter, edit, and check data. But with runtime, you can not do anything that
is not already pre-programmed into Flight Attendant, for example creating new queries or doing
data summarization and analysis. For that, you need to have the full version of Microsoft Access
or another program that can read the data tables Flight Attendant has created.

Most of the examples in this publication use the full version of Microsoft Access 97, a very
widely distributed program, to select data and create summaries. Access is a database, not a
spreadsheet or statistical analysis package. Its strength is in storing and controlling data, but it
can become awkward when it comes to going beyond basic summaries. And, it is not at all
designed to do statistical procedures like analysis of variance or regression.

To go beyond basic summaries, most readers will want a good spreadsheet program. For
example, Microsoft Excel. includes (as an “Add-In") some statistical procedures such as analysis
of variance and simple regression. Readers that need to do more than an occasional statistical
procedure will probably benefit from the investment in a statistics program like SPSS for
Windows or SAS. Once learned, they can do things in minutes that would take hours in most
spreadsheet programs.
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Using Flight Attendant

Begin by installing Flight Attendant, starting it up, and making the initial attachment of the data
file (see installation instructions in the Appendix). You will be presented with the Flight
Attendant main menu.

The Main Menu

To orient yourself, take a few minutes to look at the main menu (Figure 3) and see where each
option takes you. Once done looking at a screen, close it using the "close™ button (available on
most screens), or by using the standard Windows "close™ control, which is a little "Xx" in the top
right corner of the window. The main menu options and the screens they uncover are:

= BIRD DATA: Where you can enter your bird observations from your point counts. This is
where you will spend most of your time.

= VEGETATION DATA: Where people following the WA-OR PIF vegetation survey protocol
can enter vegetation survey data. If you do not use this protocol, this area is irrelevant to you.

= REPORTS: Where you can run several useful predefined reports, mostly useful for checking
your data entry. (If you have a complete copy of Microsoft Access, you will also be able to
create, run, and save your own custom reports for Flight Attendant data, but you will store
them elsewnhere.)

= |MPORTANT LISTS: Where you can examine and add to some important “lookup lists,”
such as the list of species codes.

= UTILITIES: Currently there is only one utility, and it is unlikely you will need to use it. This
function lets you select and *“attach” a Flight Attendant data file so you and the Flight
Attendant program can work with it. For most users, their data file is already attached, and
they will never need to change it.

= EXIT: Closes the program so you can go home.

Viewing and changing lookup lists
A good way to get acquainted with Flight Attendant is by examining some lookup lists.

Lookup lists are a way of preventing data entry errors. When you enter data in some important
fields, such as species code, Flight Attendant requires your entry to come from a standard list of
allowable entries. These lookup lists are usually tables themselves, which have been linked to the
table you are currently working on.

To look at the list of bird species, choose "Important Lists" from the Main Menu, then choose
“Define Bird Species.” Now you are looking at the list of bird species. This screen (Figure 4)
has qualities that are similar to other screens in Flight Attendant, as well as most Access
databases:

= The main body of the screen is rows and columns of data.
= At the lower left of the screen is a information area that says something like “Record 1 of

451,” and has “navigation buttons” that look like the controls on a CD player. This area
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indicates what record (row) your cursor is in; the buttons provide one way to move from
record to record. For example, the > button moves you ahead one record, and the >| button
moves you to the end of the records.

Try browsing the list to look at the species. Most species from the US and Canada are there. But,
if a species you need isn’t there (for example, because of recent taxonomic revisions), you need to
add it. Try adding an imaginary species for fun:

= Hit the >* button; this will move your cursor past the end of the current records, on to an
empty row.

= Enter a species code, such as “TEST”. Hit the Tab or Enter key to move to the next field.
Enter a common name, move to the next field, then enter a Latin name. Hit Tab or Enter to
move into the next row.

= At this point, you’re probably done -- hit the Close button.

= However, if you get an error message describing “duplicate values of a key” or something
similar, in all likelihood the species code you entered was already taken. Acknowledge the
error message by hitting “Okay,” then press the Escape (Esc) button a couple of times to wipe
out your recent entry. Then hit the Close button. (In Flight Attendant and Access, Esc will
get you out of most minor jams.)

This lookup list is similar to most other in Flight Attendant. The list is not fixed -- you are
allowed to add items to it, but the extra labor involved in formally adding an item is meant to
make you think twice about it. It is tremendously important to keep things like species codes
consistent, because typos and variants can be a real headache during analysis, and occasionally
seriously jeopardize the meaning of the results.

For similar reasons of consistency, Flight Attendant does not allow you to alter or delete essential
items from its lookup lists once you have entered them. The lookup lists provided pre-
programmed with Flight Attendant include some de facto regional standards whose unique
identity need to be preserved for large-scale compilations of data to make sense.

Besides bird species, the lookup lists you can change through the Flight Attendant program
include:

= Tally types (the preprogrammed list includes tally types used by the WA-OR PIF program)

= Location names (the preprogrammed list includes 112 locations used by the WA-OR PIF
program)

= Several fields that help to describe locations and classify them into broader groups:
physiographic provinces and National Forest names. (For physiographic province, the pre-
programmed list is Franklin & Dyrness’ broad classification of Northwest landscape types;
for national forest names, most of the national forests of the Northwest.)

Especially if you are not involved in the WA-OR PIF program, you may need to add to the list of
location names. Follow this procedure:

= From the Main Menu, choose "Important Lists"

= From the resulting menu, choose "Define Stands/Locations"
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= The screen you are looking at (Figure 5) is similar to the Define Bird Species screen — for
example, it’s got the navigation buttons in the bottom left corner. The difference is that this
screen only shows one record (in this case, one location) per screen. You should be looking
at a screen that shows one location per screen. (To browse to the next location, press the >
navigation button.)

= To move on to an empty screen where you can enter a new location, use the >* navigation
button.

= Enter the name of your new location, for example "ZZZZ". Use the Tab key to move to the
next field: Province. Enter the code for your location's province. Tab on to State. Enter the
state the location is in. (The fields Location, Province, and State are required)

= Keep tabbing and entering until you have moved on to another empty record. Hit the Close
button and you will return to your previous menu.

Adding data to any other lookup list will be quite similar.

Defining tally types

Readers not involved in the WA-OR PIF program should closely examine another “important
list,” the list of tally types. Flight Attendant requires that every bird tally be associated with some
tally type. The tally types that come with Flight Attendant are:

Tally type Description

a0 Associated flyovers min. 0-3

a3 Associated flyovers min. 3-5

fl Flushed birds (out of formal time period)
i0 Independent flyovers min. 0-3

i3 Independent flyovers min. 3-5

mO0 Typical detections >50m, min. 0-3
m3 Typical detections >50m, min. 3-5
None No birds detected at this station

t0 Typical detections <50m, min. 0-3
t3 Typical detections <50m, min. 3-5

These tally types are equivalent to the columns on the WA-OR PIF protocol’s paper data form
(Figure 1), so readers using the WA-OR PIF protocol won’t need to add anything. However, other
users may need to add tally types to adapt Flight Attendant to their study design.

Tally types need to be thought out carefully, because they will affect the meaning and accuracy of
results later.

= Each tally type should describe a particular kind of bird observation, usually over a specific
span of time. The list of tally types includes a “duration” field to remind you of the amount
of survey time a tally type represents. (We fill in a zero for tallies which don’t represent a
specific duration of time, such as the “flushed birds” tally above.) Results from tally types
that represent different amounts of time may need to be standardized before they can be
summarized properly.
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= Tally types should nearly always be mutually exclusive. That is, the same bird should not be
assigned to more than one tally type for the same station, otherwise summaries calculated for
that station and location will very likely be incorrect.

= The actual code for the tally type should be as short as possible: one or two characters, if
possible. You will be typing a lot of these codes, and every keystroke you add is more work.

To add a tally type, follow the same kind of procedure already described for adding a bird
species.

Entering bird data

Finally you are ready to enter the screen where you'll be doing most of your work. From the
main menu, press the "Bird Data" button. When you look at this screen (Figure 2), you'll see a
header area with an area for bird tallies beneath it. (If part of this screen is cut off, you can click
and drag its corners to make it bigger.)

In the header area, you see spaces to enter all the information that describes a "visit" -- the visit
number, date, weather, etc. In the area for bird tallies, there are spaces to enter all the information
that describe all the bird tallies at each station. As a demonstration, one bird visit is already filled
in, for the fictional location '1-EXAMPLE'.

Note that on here, there are two sets of navigation buttons, with symbols like >| and >*. The set
at the extreme bottom left of the screen helps you navigate among different visits, while the one
directly underneath the list of bird tallies helps you navigate within that list of tallies.

To enter a visit of your own, go down to the navigation buttons at the extreme bottom left of the
screen and hit >*. This will move you to an empty record you can enter your data.

= Click in the "observer" field and start entering data in the header fields: Observer, Weather,
Wind, Location Name, etc.

= Use the Tab key to move from field to field. (Shift-Tab will move you backwards)
= When you're done with the header, Tab down into the table describing the bird tallies.

This table is slightly different than the table on the WA-OR PIF protocol’s paper data form
(Figure T). The fields Station, Begin Time, and Species are the same. But instead of having all
the different tally types in lots of different columns for the different counts, there are only two
columns for tallies: one where you can enter a code identifying the tally type, and another for the
tally itself, or "count".

In each row of this data entry table, you must enter the Station, Begin Time, Species, Tally Type,
and Count. Use the Tab key to go from field to field. At first, the abbreviations for Tally Type
will seem awkward, but once you learn them you'll be able to enter data very quickly.

After entering the Count, keep Tabbing, and you will automatically be sent down to the next line.
Because some of fields are repetitive, Flight Attendant makes things easier for you by:

= Preprogramming many of the fields with default values. For example, the default tally is set

to one bird. So, if your tally is one bird, you don't need to change this field -- just tab on
through it.
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= Programming the computer to "learn” the station number and begin time, so that after you've
entered it once, it will automatically be entered for you when you get to the next row.

= If you don't like those preset values, you can always change them. For example, when you
finish all the birds for station 1, and are moving on to station 2, you'll need to put your cursor
back in the "station" field and change it from 1 to 2. You can move back to the Station field
using the mouse or by pressing Shift-Tab.

As you enter data, remember:

= If you have more than one type of tally for each species at each station -- for example, 2
American Robins as "typical detections," and 1 American Robin as an "associated flyover" --
you'll have to enter two different rows in Flight Attendant: one for the typical detections, and
one for the associated flyover.

= |If you make a mistake, or for some other reason are stuck in a partially completed row of data
that FLIGHT ATTENDANT won’t let you out, just press Escape once or twice and you
should be able to move on.

When done entering birds for the visit, you have several options:
= To go back to the main menu, hit Close.

= |f you want to move on and enter another visit, go down to the extreme bottom left of the
screen and hit the >* button. You'll get a clear screen. Move your cursor up to the Observer
field to start.

Either way, if you left an incomplete line of bird data at the end, Flight Attendant might warn
you, for example, that "no species is entered. Cancel this record?" Answering 'yes'is usually ok,
since canceling the record just means to delete that one last incomplete line.

What if no birds were observed?

Occasionally you may survey a station and observe no birds at all. These are important results

that need to be recorded. To do so, enter the station's number and the time observations began,

type NONE in the species field, “none” as the tally type, and any number you want in the count
field.

Entering Vegetation Data
This facility of Flight Attendant is only relevant to the few readers using the vegetation
component of the WA-OR PIF protocol. Instructions are in the Appendix.

Saving your work

There is no need to manually "save" the data. Flight Attendant saves data every time you move
between rows, and at a few other times during your work. However, at the end of the each day's
or week's work, you should MAKE A BACKUP. To see how to do this, read the section on
‘Backups and Transferring Data’ at the end of this chapter.
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Navigating and searching

The simplest way to move around the database is using the navigation buttons, which appear on
every Flight Attendant screen where you can enter data and look like the controls on a CD player.
The > button moves you forward one record, and the >| button to the end of the database.
Similarly, the < button moves you back one record, and the |< button to the beginning of the
database.

After entering a large volume of data, you may find that you need a more automatic way to find
the items you want in the database. You can search any field. For example, if you want to search
out the first visit where "Joe Schmo" was the observer, put your cursor in the Observer field.
Then go up to the "Edit" Menu at the very top of the screen and select "Find". A small screen
will appear that lets you search in various ways. The options that you select in this screen can
have a big impact on the results. To broaden the search to the greatest extent:

= Search “All” instead of “Up” or “Down”.
= Match “Any part of field” instead of “Whole field” or “Start of Field”
= Check the “search fields as formatted"” box.

If your cursor is in a detail area for a visit, the Find feature will only work within those detail
records.

More complex or comprehensive searches require a formal “query” of the data — which is
possible only if you have the full version of Microsoft Access, or another suitable program. The
data analysis tutorial in this publication has many examples of queries.

Changing And Deleting Data

In most situations, you should be able to enter a field and change it, with no difficulties.

However, if you change one of the "key" fields describing the visit, such as the location name,
watch out! In doing so, you will be changing all the bird observations for that visit so that they are
associated with the new location. When you do so, you may see your bird tallies "disappear” from
the screen. Though this is alarming, they are not really gone. Go back up to the "Records" menu
at the top of the screen and ask to "Save Record" or "Refresh”. Your bird tallies should reappear.

Deleting is similar. The "delete" key will wipe out most fields, and the command "delete Record"
(under the Access Edit menu) will wipe out most whole rows.

If you try to delete the header row, Flight Attendant will not permit it, unless you have already
deleted all the bird tallies for that visit. This is a safety measure to prevent you from accidentally
wiping out a whole visit's worth of data.

Printing Out Your Bird Data To Check It

If you want to check what your entries against your original WA-OR PIF paper data sheets,
choose "Reports" from the FLIGHT ATTENDANT Main Menu. On the left side of the screen is
a list of available reports. Click on "Bird Data Checking Report™ to choose it.
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Looking on the right side of the screen, you see fields for Location and Year. If you fill those in,
your report will be restricted to the location and/or year you have named. If you leave those fields
blank, the report will contain data for all locations and years in your database.

Hit the button "Run Report," and a new screen will pop up showing a preview of a report you can
print. You can look at it on the screen, or hit the Print button -- in a little window nearby -- to
print it out. Previewing them is always a good idea, because once you've entered lots of data, the
reports can be long.

Close the report preview screen and look at the printout. Note that the printout looks a lot like the
original data sheets. Your species should be ordered on the printout in the order that you entered
them in the computer.

Backups and transferring data; the “Reattach Tables” utility

When making backups or dealing with multiple Flight Attendant data sets, it’s important to
understand that Flight Attendant is composed of several different files. FA4.MDB is the program
(screens, menus, rules, etc.), while the data itself is stored in another file (usually
FADATA.MDB, but in can be named anything).

To make a backup of your data, or to copy it and give it to someone else:
= Exit completely from Flight Attendant (important)

= Use Windows Explorer to find the Flight Attendant data file. If you followed the customary
prompts during installation, that file will be "C:\Program Files\Flight Attendant\Fadata.Mdb."

= It’s not a large file, so most people should be able to copy it to a floppy disk using Windows
Explorer. If you have lots of data, you could copy the data file to a larger storage device such
as a Zip disk or a safe place on a computer network.

= Alternatively, you can use your email program to email the Flight Attendant data file as an
“attachment.”

If you need to work with one of these backed-up or transferred files, there are two ways you can
proceed:

First, anyone who has the full version of Microsoft Access, or another program that can read
Microsoft Access data files, will be able to open or import the data file you have given them.
This method is necessary for doing further summarization, combination, and analysis of the data.
(See the tutorial later in this publication on data summarization.) However, this method will not
give the user the data-linking and effort-saving screens of the Flight Attendant program, which
are most useful during data entry and editing.

Alternatively, you can open it with Flight Attendant. In fact, using the “Reattach Tables” utility,
any copy of Flight Attendant can open any Flight Attendant data file. To use “Reattach Tables,”
read the following information carefully.

= First make sure, with Flight Attendant closed, that the new data file you want to work with is
copied to your hard drive and renamed in such a way that you can distinguish it from your
own original data file. For example, if your own original data file is called “C:\Program
Files\Flight Attendant\Fadata.mdb,” you might want to keep the novel data file in a place like
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“C:\My Documents\JoesData.mdb” or “C:\Program Files\Flight Attendant\NewData.mdb.”
DO NOT overwrite your own original data file.

= Open Flight Attendant. From the Main Menu, pick Utilities. From the Utilities menu, pick
Reattach Tables.

= Browse until you find the data file you want to work with. Select it and hit Open.

= Wait a moment while the data file is attached. Then go back to the Main Menu and use
Flight Attendant as usual.

Note that you have switched data files, not combined them. Flight Attendant will continue to use
this data file until you tell it otherwise. To go back to your original data file, you will need to use
the Reattach Tables utility again.
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Preparation for data analysis: think before you compute

In the remainder of this publication, we assume you are a reader who is not a full-time data
analyst, but nevertheless needs to summarize or analyze point count data. You might be involved
in tasks like conducting baseline surveys of bird species diversity and abundance in their area, or
producing reports relating to management activities. Our goal is to orient you towards some of
the issues you might encounter and some techniques you might find useful. However, it’s
unlikely we can provide you with a precise recipe to correctly produce all the results you need.
The right way of doing things depends on your study design, your goals, and your own ecological
knowledge — things that can’t be pre-programmed into a computer.

The limitations of computers

Computers are good at storing data and doing laborious tasks like alphabetizing and calculating
square roots, but they can’t think for you. The real responsibility for correctly summarizing,
analyzing, and interpreting the data lies with you. In these tasks, your logic, common sense, and
field experience are just as important as your analytical skills. Before you ever sit down at the
computer to “crunch numbers”, leave the office and sit somewhere where you can consider the
following issues with an open and objective mind.

= What are the biological questions you are trying to answer? At its most basic, point count
monitoring answers the question “What species of birds are in my areas of study, and how
abundant are they in comparison to each other?” But most people also have more specific
questions in mind, such as “Is species X more common in area Y or area Z?”

= How exactly can your data be used to answer each of your questions? Sketch out a preview
of the final graphs or tables of results. What will be on each graph axis, or in the columns
and rows of the tables? And is this the best, most direct way to address each question?

This publication is not intended to teach the statistical analyses that it would take to really test
questions like “Is species X more common in area Y or Z?” However, it will help you get ready
for those analyses, by helping you calculate and summarize your basic results. Doing that
correctly may take a few decisions on your part, and it’s easier for you to make the right decisions
if you have a clear idea of the purpose of your work.

Also, consider the insidious bargain you are making with the computer. The data you have from
the field, entered in Flight Attendant but otherwise unedited and unaltered, is precious. It often
represents hundreds of hours of labor and thousands upon thousands of dollars spent. It cannot be
replaced. Yet, the power of the computer makes it possible to corrupt or destroy it all in an
instant, without so much as a note recording what has transpired. Often, this happens when a
well-meaning analyst has an urge to solve a momentary snafu, “fixes” something, and then
forgets about it. Accordingly, we advise you to:

= Make backups on a regular basis, and store them in a safe place.

= Asageneral principle, avoid risks that could alter to the original data. For example, if your
original data set is “MyData,” you could copy it to a file called “MyAnalysis” and do your
analysis on the latter.
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Accountability is important

The fact that you’re in charge brings up the matter of intellectual accountability. When you are
summarizing data, you are usually doing it with or for other people. You need to keep an
understandable record of what you have done, so that when someone looks at your work in the
future, they can understand what you have done and evaluate its quality. If all you leave them is a
jumble of undocumented files, they will not be able to do this. The logic and brilliance of your
work will be lost, and they will waste their time re-doing the work you have already performed so
capably. (Ironically, the most common version of this scenario involves someone returning to a
project of their own from several years ago and becoming utterly mystified by their very own
creations.)

Keep good records — in the long run, it will save you work. We recommend you keep a simple
“lab notebook,” perhaps in a real notebook, perhaps in a word processing file. In it, record
essential things like:

= The contents of each computer file (e.g. “These are the point counts from 1997”)

= The meaning of each column or field, especially if you have given them short and cryptic
names (e.g. “SC means species code”)

= Edits, calculations, and other things you do to the data. As you’ll see, Microsoft Access
provides a easy way to keep track of most calculations and operations. Edits can be harder to
track. If in doubt, always write something in your notebook. E.g., “Today | combined
Townsend’s and Hermit Warblers into a single new species code, because I’m not confident
that the field observers really could tell them apart. Just in case this turns out to be the wrong
thing to do, I still have the original records in file MyData.”

Being accountable for your work also means you do not rely blindly on computer-generated
results. Whenever you look at results, perform a “reality check.” Do they make sense? A result
of 58 birds at one station could make sense if it’s a species that tends to flock, but usually this
would be wrong. Even without such “prime suspects,” computers do not always calculate things
the way you might expect. For example, sometimes spreadsheets are set to “count missing values
as 0,” which can lead to incorrectly calculated averages. So every once in a while, calculate a
few results by hand.

The concept of “reality check” extends to the whole process of analysis. Computer software now
makes it easy to quickly produce some very impressive-looking results. But does all that nicely
formatted stuff on your screen mean anything? To insure it does, always ask yourself, how do
these numbers on the screen relate to the questions I’m trying to answer about the real world?
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Data summarization tutorial

This tutorial guides the reader through the standardization and summarization of one typical
Flight Attendant data set. While the tutorial touches on many principles and issues, it is not
meant to be a comprehensive treatment of point count data analysis.

Project background and goals

Data in this tutorial comes from fourteen 50-year-old managed stands of Douglas-firs in the Little
River Adaptive Management Area in the Umpqua National Forest. There, point count surveys
following the WA-OR PIF protocol were started in 1996, as part of a research effort to study the
comparative effects of various thinning practices: thinning that is standard for the area, thinning
with “group selection” cuts, and no thinning at all.

The broad question the research program asks is “What effect do different types of thinning have
on bird species abundance and composition?” In order to evaluate this, bird abundance and
composition needs to be measured before and after the logging activities, in all the stands.

We will only be working with the pre-logging data, which was taken 1996-1999. Our general
goal is to produce credible base-line of information about the composition and abundance of pre-
logging birds -- one that will be easy to compare to post-logging data. To meet that goal, we
should:

= Standardize the point count data, making sure that point counts are expressed into units that
are easy to understand and will be comparable to the post-logging data, when it comes in.

= Summarize the standardized results, producing a data set that gives bird abundance for each
species in each stand and each year.

= Produce reports and/or graphs that give a general description of the composition, abundance,
and variation in abundance of birds before logging.

Beginning with the end in mind

Though the background material above helps orient us, it is not specific enough to provide a clear
plan for our work. To produce a plan, we must have an idea of where we want to end up. A good
way of doing so is to first clearly phrase some specific questions about our bird data we would
like to answer. Then, for each question, we must come up with an exact way that the information
we have available can be summarized or formatted to provide an answer — for example, by
sketching out a preview of what the final data table or graph will look like. We also must specify
some idea of how we would accomplish that summarizing and formatting. Armed with that, we
will end up with a solid plan for crunching numbers.

Question 1: What species occur in our study sites?

This is a basic descriptive question, one way of getting at one of our general goals, which is to
determine bird species composition. The answer is simply a list of species, e.g.:
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Species 1
Species 2
Species 3

To create such a list, we’d use the computer to look through all the birds ever entered in Flight
Attendant, and give us back each unique species code. But because our species codes are not
easily understood by people who do not work with us, it might be good to make the results more
readable by providing the English and Latin names of the species also:

Code Common name Latin name
Species 1 Com name 1 Lat name 1
Species 2 Com name 2 Lat name 2
Species 3 Com name 3 Lat name 3

Question 2: How do species compare in terms of abundance?

This is another basic descriptive question. The most abundant species would be the one with the
highest value in a list like this...

Averaged abundance
Species 1 58.6
Species 2 19.2
Species 3 3.8

Let’s put aside for now the question of precisely how we would calculate abundance. We can
safely anticipate that to generate a table like this, we would use the computer to somehow average
the bird counts for each species across all the different stations, locations, visits, and years that
made up our survey. If the list of species was long, we might find it useful to sort those results by
abundance, so the most abundant species always came out on top.

Question 3: How does the abundance of each species vary from location to location?

This question asks for a more detailed summary of abundance, something like this:

Location 1 Location 2 Location 3 Mean abundance per location Standard

deviation
Species 1 9.9 0 0 3.3 5.7
Species 2 0 40 20 20.0 20
Species 3 5.2 54 53 53 0.1

Such a table would be generated by first using the computer to somehow sum up or average the
bird counts for each location separately, across all its visits and years (the first four columns of
the table). Then we could use the computer to reduce those results to more concise “summary
statistics” (the last two columns). Usually these statistics include at least one description of the
general magnitude of the results (here, we use the mean, but you could also use the median), and
one description of the variation (here, we use the standard deviation, but you might also use the
range).

Question 4: How does the abundance of each species vary from year to year?

This question is similar to the one above, except that the data is broken down by year. The
answer would look something like this:
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Year 1 Year 2 Year 3 Median abundance per year Range
Species 1 150 140 180 150 140-180
Species 2 0 319 0 0 0-319
Species 3 159 160 140 159 140-160

It would be generated by using the computer to somehow sum up or average the bird counts for
each year separately, across all the different locations and visits (the first four columns). Then we
would use the computer to reduce those results to “summary statistics.” Note that here we have
used the median and range, rather than the traditional mean and standard deviation.

Question 5: How does the abundance of each species vary within each location from year to
year?

This question asks for an even more detailed breakdown of abundance, such as this one:

Year Location 1 Location 2 Location 3
Species 1 Year 1 15 2.0 8.7
Year 2 0 1.6 3.2
Year 3 4.7 8.2 3.9
Species 2 Year 1 0.2 4.4 9.3
Year 2 2.1 15 0
Year 3 8.2 6.0 0.8
Species 3 Year 1 5.2 1.9 3.4
Year 2 2.0 2.8 2.0
Year 3 8.8 4.0 0.4

This table would be generated by using the computer to somehow sum up or average the bird
counts for each year and location separately. In practice, this table might turn out to be too long
to print out, because we have many locations and species. We do need to store this result in the
computer somewhere, because answering Questions 2, 3, and 4 depend on results like these.

Restraining ourselves

There are surely many more guestions we could ask and tables and graphs we could plan out, but
we’ll stop at this point. Most things we could ask about this data would based, at least in part, on
the data set we will produce for Question 5. So our highest priority is to answer Question 5.

Calculating abundance — techniques and issues

Most of our questions so far have concerned something called abundance, which we’ll derive
directly from the bird tallies we recorded in the field. Abundance is not a measurement of the
true population density, but it does provide a useful index for comparing bird numbers at different
times and places.

The “quick and dirty” way to do calculate abundance would be to use the computer to sum up all
the bird tallies in the Flight Attendant database by species code, to produce a table that looked
like this:
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Abundance (total counts)
Species 1 234
Species 2 319
Species 3 459

You could also produce more detailed versions of such a table that sum up the species counts by
more detailed categories, such as by location:

Location 1 Location 2 Location 3 Total
Species 1 234 0 0 234
Species 2 0 200 119 319
Species 3 400 29 30 459

Occasionally, this “quick and dirty” approach might be just as accurate and useful as a more
involved analysis. Most of the time, it will not be.

Recall that such sums are generated from many smaller observations, spread across many
different times (years, visits) and places (locations, stations). Now it’s rare for people engaged in
wildlife monitoring activities to have made a completely consistent monitoring effort — that is, a
uniform number of visits to the same number of locations and stations for the same number of
years. Often, visits are missed, locations are added, the duration of point counts are changed, and
so on. In essence, the “quick and dirty” approach counts missing material as zero, which is the
lowest possible bird count, when actually the missing material shouldn't be counted at all.

The result is that simple sums of birds can reflect the monitoring effort instead of the actual
prevalence of birds. For example, in the table above, Species 3 might well be the most common
because Location 1 was surveyed more often than Location 2 or 3. Bird counts must be
“standardized” — put on a common ruler — to account for variation in monitoring effort.

There’s also a problem of usefulness when giving results in the form of a crude sum, such as “234
birds.” Remember, we are doing this work for other people. It is essential they be able to quickly
comprehend our results — and compare our results to their own. But a result like “234 birds” isn’t
clear: do we mean 234 birds at one time in one place? Or 234 birds over our entire 3-year study?
The first is incorrect; the latter is hard to visualize. Rather, we should communicate our results in
a way that clearly reflects our method and can be repeated by others.

Both problems suggest we should change the terms we use to present results. Since we counted
birds at individual stations over a 5-minute period, it would be clear to present results in terms
like “6 birds per station.” These units are clear: the reader can easily imagine that if they sat at
one of our stations for 5 minutes, they would probably see 6 birds. Such results could also be
averaged over locations, visits, years, etc. and still make sense: “an average of 5.8 birds per
station.” Finally, it’s not hard to calculate these averages in a way that doesn’t count missing
material as zero, and otherwise standardizes for monitoring effort.

The data in our analysis was collected using the WA-OR PIF protocol, so our point counts were
always conducted over a 5-minute period. (Though some tally types represent periods of less
than 5 minutes, the total observation period was 5 minutes.) But if our point counts varied in
duration, it would be essential for us to account for that also, for example by presenting results in
terms of “birds per minute,” instead of “birds per station.” For 5-minute counts, 5 birds per
station would be equivalent to 1 bird per minute.
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Now that we have a better way of expressing abundance, we still have to figure out a way of
averaging the data across the various levels of our hierarchy. Should locations be summarized
together, then visits, then years? The order makes a difference. We look to the goals of our
project, the field protocol, and the scientific literature for guidance.

The long-term goals of our project are to give results in fairly general terms: bird abundance and
composition in different locations which represent different ways of managing the forest. Since
locations are a key subject of interest, we will probably want to keep them separate. Also, our
data was collected with the WA-OR PIF protocol, in which locations are judged to be
independent of one another — i.e., truly separate sites with separate bird populations — but stations
within a location are not (Huff and others 2000). The multiple stations at each location are
“replicates” designed to help increase the reliability of the information for each location.
Accordingly, stations should be combined together within each location before locations are
combined with each other.

Our observations are also split in time — they span multiple years, and several visits are done to
each location each year. Our long-term goals indicate that years could become subject of interest
— for example, that might want to see if there are any increases or decreases in bird populations in
the year immediately following logging. So, we want to keep years separate when possible. On
the other hand, visits to a location within a year can be seen as replicates designed to help
increase the reliability of results for the year (Huff and others 2000). Accordingly, visits should
be combined together within each location, before locations are combined with each other.

In the literature, there have been two approaches to summarizing visits. We could summarize the
abundance of a species at a location during one year as the average (mean) of all the abundance
values from that year’s visits. Alternatively, we could pick out the highest (maximum) value
observed on any visit that year. Since birds are not always easy to detect, the “maximum”
technique is may provide a better index to the true population density. However, the “mean”
technique will provide a better approximation of the number of birds we are likely to count on
any particular single visit.

There are also other distinctions and separations that we may want to make. Flight Attendant’s
tally types describe different kinds of bird observations. We may want to limit our
summarization to certain tally types, for example, so that we are studying only the most reliable
observations (within 50m), or birds within the canopy space (typical detections). Furthermore,
species should nearly always be kept separate, because species are not equally detectable in the
point count method.

The next section shows a way of summarizing Flight Attendant data that incorporates all these
concerns into a series of linked Microsoft Access queries.

Foundation calculations

By now you can see why summarizing data sets can be like building a skyscraper. There are
many things that have to be considered carefully ahead of time — they were discussed above.
Now, it’s time to prepare the site and build a sound foundation. Like in skyscraper construction,
it may seem like it’s taking forever. Then, when the foundation’s done, the building shoots up so
quickly you hardly notice it.

Our foundation will be summaries, at various levels of detail, of standardized point count tallies.
Now we’ll calculate them for our Umpqua data set.
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Getting started

The first thing we do is make an analysis copy of our Flight Attendant data file, to protect the
valuable original. Our data file, like most people’s, is called FaData.mdb and it’s found in the
folder C:\Program Files\Flight Attendant. So, with Flight Attendant and Access closed, we copy
it to a different folder, such as C:\MyAnalysis, and give it a different name, such as
BirdAnalysis.mdb.

Now, we open up Access (not Flight Attendant), close any open databases on the screen, and
open up our analysis file. Our screen looks like Assuming you have basic knowledge
of Access, you’ll recognize you’re looking at the list of tables that makes up the Flight Attendant
data file. A complete explanation of each one is found in the Appendix, but the most important
one by far is BIRDS, which contains the bird counts themselves. Take a moment to look at some
of the tables, but don’t change any data.

The first query: Selecting observations of interest

The first thing we need to do is choose which bird observations we want to analyze (rarely do we
really want to look at them all).

= We’ll eliminate one location from consideration (“1-EXAMPLE”, which often gets installed
with Flight Attendant as an example).

= We’ll eliminate the species code “NONE”, which is just a place-holder used when no birds
were observed at a station.

= We’ll also choose only the tally types which represent birds which are associated with the
local habitat. (In your own work, you might want to choose another set of tallies, for
example the ones representing birds observed within 50m.)

To do so, we create a new Access query called SELECTED BIRDS (Figure 7). From the data
table BIRDS, this query selects only what we have specified, but does not otherwise change or
summarize the data. When we look at the result of SELECTED BIRDS (Figure 8), it has exactly
the same structure as the table BIRDS, just with a few less lines of data.

SELECTED BIRDS and the other Access queries in this tutorial have qualities that help us in the
analysis of large and complex data sets.

= You can view and work with the results of a query like it’s an Access data table. In fact, you
can even use the results of one query as the source information for another query, meaning
that you can create chains of queries that perform fairly complex operations.

= But, unlike data tables, they are not saved in a fixed form. Only the definition of the query is
saved, not the results. So if the data which is the source for the query (for SELECTED
BIRDS, the source would be the data table BIRDS) changes, then when the query is re-
opened, the results there will be changed appropriately. This quality of Access queries is a
good one for data analysts like us, because it’s not uncommon for analysts to uncover typos
or other small errors in the source data sets. Queries allow us to edit the source data without
the trouble of manually re-working all of the calculations that are based on them.

= Because the query definitions are saved, you have a solid record of the chain of operations
and calculations you are using to summarize and standardize your data. This reduces the
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amount of note-taking you need to do during your work. You don’t need to write down
things like formulas, since they are embedded in your query definitions.

= Note that these advantages apply only to what Access calls “select queries” and “crosstab
queries.” There are other kinds of queries which do change the actual data sets, and they are
much more hazardous to use.

Creating a list of stations per visit

Our next step would seem to be to sum up the bird tallies for each visit to each location — in other
words, to combine the different stations together. However, we remember that stations are one of
the many parts of sampling effort which may not be consistent. Accordingly, we will need to
standardize the summed-up tallies by dividing them by the number of stations the sums represent.
In order to do that, we need a piece of information we don’t have yet: the number of stations at
which point counts were conducted, for each visit to each location.

Flight Attendant doesn’t have a separate table that lists out all the stations, but we can get this
information from the BIRDS table. We do this in a query like LIST OF STATIONS (Figure 9},
which looks in the BIRDS table and takes out all the unique combinations of location, year, visit
number, and station number.

Note that the query’s source is the BIRDS table, not SELECTED BIRDS. That is because the
purpose of our standardization is to account for differences in total sampling effort, and only the
complete record of BIRDS shows our complete sampling effort — including, for example, the
stations where no birds were observed and the species code “NONE” was entered. Using
SELECTED BIRDS as the source could cause errors.

The result is a list of all the stations ever surveyed (Figure 10). This becomes the source for
another query, LIST OF STATIONS PER VISIT, which tallies the number of stations per visit
and saves it in a field called NoStations (Figure 11]and [Figure 12).

Though they’re not very glamorous, it’s important for us to examine results like those in LIST OF
STATIONS PER VISIT. Here we make one of our frequent “reality checks”: are there 5 stations
per visit, like our protocol calls for? If not, why not? Was the sampling effort incomplete? Were
the query definitions done correctly?

Summing and standardizing bird counts for each visit to each location

Now we’re ready to sum up the bird tallies for each visit to each location, standardizing at the
same time. The query STANDARDIZED BIRDS (SUMMED BY VISIT), shown in
does that:

= It groups all the records in SELECTED BIRDS by the location, year, visit number, and
species. Meanwhile, it links up with associated records in LIST OF STATIONS PER VISIT
and gets the number of stations performed in each visit.

= It sums up all the counts in each group, then divides them by the relevant number of stations.

The result (Figure 14) is a standardized abundance variable, CountPerStation, calculated for each
location, year, visit, and species. To be precise, it represents the average humber of birds of that
species observed at each station during that visit.
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Caution: careful with pre-programmed Average, Standard Deviation, and other functions

If you’re a real data hound, you may have noticed that when we calculated an average, we did it
the “manual” way: by summing up something and dividing it by the number of relevant cases.
Why didn’t we use the pre-programmed Average function, and save ourselves trouble?

Flight Attendant data, at this stage in data processing, is a database of positive occurrences only.
It contains records of what was seen on each visit; it does NOT contain entries of zero for every
other species that we did not see — even though zero would technically be correct. (This is

because there are so many species to consider, entering all those zeros would be quite tiresome.)

Pre-programmed math functions only work with the data they can see — they don’t know about
the zeros that our research design implicitly puts there. So if you surveyed three stations and got
tallies of 9, 9, and nothing at the last station, a pre-programmed function would calculate the
CountPerStation as 9, when it should actually be 6.

If you use pre-programmed functions, assure yourself they are dealing with implicit zeros
correctly.

Combining visits with mean and maximum methods

The next step in summarizing our data is to combine the visits at each location in each year.
There are two ways of summarizing abundance across visits, we recall: mean and maximum.
We’ll calculate both.

To figure the mean, we’ll need to divide summed counts by the number of visits performed per
location per year. The latter is a piece of information we don’t have yet, so we generate it in a
new query called LIST OF VISITS PER YEAR (Figure 15|and Figure 16), which uses as its
source LIST OF STATIONS PER VISIT. The key piece of information is calculated in a field
called NoVisits.

Now we can combine the bird abundance values in STANDARDIZED BIRDS (SUMMED BY
VISIT). We do this in a new query called STANDARDIZED BIRDS (SUMMED BY YEAR),
shown in|Figure 17|and Figure 18| It:

= Groups the bird abundance records in STANDARDIZED BIRDS (SUMMED BY VISIT) by
location, year, and species. Meanwhile, it links with LIST OF VISITS PER YEAR to get the
appropriate NoVisits per location per year.

= Calculates the mean bird abundance, AvgCountPerStationPerVisit, by summing the total bird
abundance in each group and dividing by the number of visits.

= Calculates the maximum bird abundance, MaxCountPerStationPerVisit, by picking the
maximum abundance from the visits.

These bird abundance variables are in units of birds observed per station. It is essential to know
at every step what units our data is expressed in.

Dealing with that pesky zero problem

Our most recent query provides the kind of results that can answer question 5: bird abundance
summarized for each location and year. By simply reformatting the arrangement of rows and
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columns, we could produce a table much like the one we planned out earlier. It would look like
this:

Year Location 1 Location 2 Location 3
Species 1 Year 1 15 2.0 8.7
Year 2 1.6 3.2
Species 2 Year 1 0.2 4.4 9.3
Year 2 2.1 15

But a problem arises with those blank spots in the table. Those are instances where no birds of
that species was ever observed at that location. In this case, “missing” information really means
zero, because we did go do surveys at those locations in those years, and we observed zero birds
of those species. Absence of those zeros will cause errors later calculations, especially if we use
pre-programmed statistical functions.

To replace blanks with zeros, we need to do a series of several more queries:

= The query LIST OF LOCATIONS AND YEARS, shown in[Figure 19 and [Figure 20| uses
LIST OF VISITS PER YEAR as its source, and produces a list of all the locations and years
we surveyed. Two notes about this query: 1) it used the Access “unique values” property to
limit the results to unique values, and 2) it saves a “dummy variable” called Dummy1 in each
record of the results.

* The query SELECTED SPECIES, shown in Figure 21|and [Figure 22| uses SELECTED
BIRDS as its source, and produces a list of all the species we are interested in. Note we’ve
once again saved Dummy1 with each record.

* The query LIST OF ALL SPP X LOCATION X YEAR, shown in[Figure 23|and [Figure 24|
combines the results of the previous two queries, producing an exhaustive list of all the
combinations of species, location, and year that are possible in our current analysis. It
accomplishes this with the trick of linking by the dummy variable, which is a constant.

= Finally, we combine that exhaustive list with our previously calculated bird results. Shown in
Figure 25|and Figure 26| the query STANDARDIZED BIRDS (SUMMED BY YEAR
INCLUDING ZEROS) fills in a “mean” and a “max” abundance figure for every possible
combination of species, location, and year. Using the key variables of species, location, and
year to match up with results in STANDARDIZED BIRDS (SUMMED BY YEAR), it takes
mean and maximum values from there. However, if there is no matching value, it fills in a
zero. Along the way, it shortens the names of the abundance variables to AvgBirdsPerStn
and MaxBirdsPerStn.

We note that results shown in STANDARDIZED BIRDS (SUMMED BY YEAR INCLUDING
ZEROS) are exactly the level of detail we wanted to present as an answer to Question 5. It’s an
extremely long table (1880 records). Even if we transposed the location names up into column
headings, as anticipated by our earlier sketch, it’d still be a rather large printout, one hard to
digest. So let’s skip making a formal report on Question 5, but we will keep the related
information on hand in the computer.

Reality check time

We have completed the calculations which will be the foundation of all our future analyses. This
is a good time for a “reality check.” In this case, that means checking our calculations manually.
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A good way to do this would be to choose one or two fairly uncommon species, species that
occurred only 5 or 10 times in our field observations. For such species, it is possible to find the
original tallies recorded in the BIRDS table, and follow the calculations for them all the way
through the system. Do the final abundance values check out? If not, there might be a mistake in
our queries.

Describing the data with queries

Now we will use queries to answer all the questions that we sketched out earlier, except for
Question 5, which we already decided to skip. If we turn up anything that looks interesting,
we’ll improvise and pursue it further.

Question 1: What species occur in our study sites?

We already made a list of the species that were observed during our bird observations, in a query
called SELECTED SPECIES. That query looked at SELECTED BIRDS and took out each
unique species code from all the ones entered there. However, the plain list of species codes in
SELECTED SPECIES is not very understandable to other people. Checking in the list of
available Flight Attendant data tables (see the Appendix), we see that we can get more
information about each species code from the table VALID SPECIES.

In Figure 27]we see a new query, QUESTION 1, that links SELECTED SPECIES to VALID
SPECIES. This lets us get the common name, Latin name, and family for each species we’ve
observed. With the help of a field called PhyOrder (in SELECTED SPECIES), we can also sort
the species in the traditional order for lists of bird species. Printing these query results out
(Figure 28), we have a useful reference sheet that should be helpful later — for example, if we
forget the meaning of a species code. We also get a simple estimate of the diversity of our study
area: about 45 species have been recorded.

Question 2: How do species compare in terms of abundance?

To answer this question the way we sketched it out, we will have to summarize bird abundance
across both years and locations. We’ll also need to sort the results by abundances we calculate.

= First, a query called QUESTION 2A gets data out of STANDARDIZED BIRDS (SUMMED
BY YEAR INCLUDING ZEROS) and averages the abundance values down to one row of
results for each location and species (Figure 29). Here, it’s okay to use the pre-programmed
Average function to calculate the average, because our source data is a query which includes
the appropriate zeros.

= Then, a query called QUESTION 2B gets the results from QUESTION 2A and averages the
abundance values down to one row of results for each species (Figure 30). It also sorts the
new results by descending magnitude of abundance values (maximum method). It also takes
the common name of the species from VALID SPECIES.

Figure 31]shows the result. We take a minute to scope it out and try to understand what it’s
saying before we move on to something else. We note simple things like:

= The Hermit Warbler is the most abundant species in our observations, with an averaged
abundance of 1.22 birds/station.

Managing local point count data — page 23



PRE-PEER REVIEW FIRST DRAFT - APRIL 25, 2000

= Most species have abundance values that are somewhat less. Over half the species are less
than 0.06 birds/station, and the lowest value is 0.00357.

= Since 1 bird/station is the lowest result that can be recorded directly in the field, these
averaged abundance figures suggest that most bird species are recorded somewhat
intermittently.

We pause for a second to consider that last result. Species could be recorded intermittently,
because they are truly rare; because they are hard to detect; because they are restricted to certain
locations; because they were most common in certain years; or some combination of all these
things. This particular table of results doesn’t help us distinguish those effects.

We are also reminded that because of differences in the delectability of species, differences in
point count abundance between species may not necessarily represent differences in actual
population size.

Finally, the name of the abundance variable (AvgOfAvgOfMaxBirdsPerStn) demonstrates that
the results we are looking at are extremely reduced from the original field records. It would be
fair to ask exactly what such an average might represent in the real world, if anything. We need
to know more about the variation that contributed to that number.

Question 3: How does the abundance of each species vary from location to location?

We have already programmed a query which contains the abundance values we need to answer
this (QUESTION 2A). To make the table we originally sketched out, all we need to do is add the
common names of species and transpose the location names into column headings.

We do this in QUESTION 3A, shown in (The flipping of location names into columns
is accomplished by making this a Crosstab query.) Scoping the results out, we notice that, as
expected, there are quite a few zeros. But in general the table is somewhat formidable to digest,
because it is so large: 45 species by 14 locations. We might want to change the design of our
table to something a bit more comprehensible, that summarizes the abundances for the 14
locations into something shorter yet still fairly descriptive.

We do this with a new query, QUESTION 3B, shown in It replaces the columns of
location names with calculated fields, which use Access functions to provide more statistics
describing the variation in abundance across locations: the Minimum, Maximum, Mean, Standard
Deviation, and Coefficient of Variation. Scoping out the results in we notice:

= The Mean figures are the same as the results for QUESTION 2B. However, the other
columns give us additional helpful information.

= A few species have a minimum that is more than zero, for example, the Stellar’s Jay. These
species were therefore observed in every location.

= Many species have a Maximum that is much larger than the Mean, and a Standard Deviation
which is larger than the Mean. This produces a high Coefficient of Variation (CV), defined
as Standard Deviation divided by Mean and expressed as a percent. CV is an aid to
comparing relative variation among things that have differing means.

The latter pattern is indicative of data sets that are “positively skewed” — they have many low
values and a few high ones. Such data sets are extremely common in ecology; they do not match
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the normal distribution well. That means we need to use statistics that are associated to the
normal distribution, such as mean and standard deviation, with some care.

= Ina positively skewed data set, the mean does not give an accurate impression of the
“typical” value. For example, the mean household income in the United States might be
$100,000, because of some millionaires. But most households make considerably less. The
median is often a much better expression of the “typical” value.

= [Ifall we’re doing is describing the data, there’s not necessarily anything wrong with using
any statistic at all — mean, median, standard deviation, coefficient of variation, kurtosis, ranks
— if it helps us understand picture and understand what we’re seeing. Coefficient of variation,
for example, can be used as a quick detector of positively skewed data sets. However, the
traditional context for using those statistics is the analysis of normally distributed data.
Colleagues might become confused by such nontraditional applications of the statistics.

= Importantly, many statistical tests assume the data are distributed normally. If, for example,
we wanted to compare the abundance of a species in different subsets of locations (for
example, unlogged and unlogged locations) with a t-test, we might need to transform the
abundance data to get it closer to the normal distribution; then perform the t-test on the
transformed data. Alternatively, we could use a different test, one which does not assume
data is distributed normally.

By this point we’ve come up against the limitations of Access as a data analysis program. It’d be
nice to do things like calculate the median for each species and quickly graph some distributions
of abundance values to see how far off from normality they are. But to our knowledge, such
facilities are not pre-programmed into Access. In contrast, many statistical analysis packages
could do those jobs instantly.

Question 4: How does the abundance of each species vary from year to year?

This question is similar to Question 3, but locations must be summarized and years kept separate.
We make new queries to deal with it:

= QUESTION 4A, shown in summarizes records in STANDARDIZED BIRDS
(SUMMED BY LOCATION INCLUDING ZEROS) to end up with one row of abundance
data for each species and year.

= Then QUESTION 4B, shown in[Figure 36] flips the records from QUESTION 4A so the
years become column headings. There are only 4 years to look at, so we refrain from
calculating many summary statistics like we did for Question 3. However, we could do that
if it fit our needs.

As usual, we scope out the results (Figure 37). Here are the kind of things we notice:

= The Mean column shows values similar but not necessarily equal values to the Means in
QUERY 3B. This is because we have aggregated in a different order (this time, we
aggregated locations together, then years); this gives some of the source data different
weighting.

= The abundance of species do seem to change from year. Some species, like the Black-
Headed Grosbeak, may nearly double or halve in abundance from year to year. Others, like
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the Dark-Eyed Junco, seem remarkably consistent, with a relatively high abundance and only
a 5% CV from year to year.

= Still others, noticeable because of their very high CV’s, alternate between zero and other low
values; an example is the Evening Grosbeak. Such species are either truly rare in our study
area, or hard to detect with our field method, or both. These species may require more
intensive study if we want to separate out those possibilities.

= Some species, such as the Chestnut-backed Chickadee, show a consistent decline (within the
locations we’ve sampled) over the four years of data we have available.

The last observation is the kind of thing that could, and probably should, inspire some more
investigation within and outside of our data set. We know ahead of time that our fourteen sites in
managed stands are not enough data to make conclusions about widespread trends. Nonetheless
it is possible that within our limited area of study this species is actually declining in abundance
for some reason. It’s also quite possible that some artifact of our study plan has caused us to
perceive a change in abundance. Accordingly, we think up some possible reasons we might
detect a decline in abundance and see if we can use the data at hand to test out those possibilities.
For example:

= Chestnut-backed Chickadees might be associated with certain locations. Also, we might not
have sampled all locations in the same proportions each year. If so, that could influence the
picture we get about chickadee abundance.

= To investigate this, we develop a new query (QUESTION 4C, shown in that
selects only Chestnut-backed Chickadees, and looks at their abundance in each location in
each year. We use as the source for this query a source that includes appropriate zero values,
STANDARDIZED BIRDS (SUMMED BY YEAR INCLUDING ZEROS). That means that
in the crosstab results of the new query (Eigure 39}, zero really means zero, and blank cells
represent combinations of locations and year where no survey was performed.

= Results show that there were a few locations (“Grotto”, “Taft Bench”, and “WC8"), which
had high Chickadee densities in early years, but were not surveyed later. This suggests the
irregularity of our sampling plan could have had an effect on the trend we perceive.
However, the individual patterns for several locations showed declines between 1998 and
1999 (“Grandad,” “Taft Cr”, “WC 1”7, and “WC 47). If we restrict our summaries to only
locations, which were surveyed in all four years, there is a decline from 1997 to 1999 — but it
comes from an unreliable sample of only four locations.

The results from our informal assessment are mixed. Chestnut-backed Chickadees could be
declining at our study sites, but it’s also clear that our study data might be influenced by factors
like our pattern of sampling. Without getting into statistical tests to try to evaluate the validity of
the patterns, we can’t say much more. But even with them, the inconsistency of our sampling
would make any conclusions rather speculative.

Nonetheless, this example ends up demonstrating several things about point count monitoring.
= Local point count monitoring programs are an effective way of getting baseline knowledge

about bird species and abundance in a particular area. They survey across species, locations,
and sometimes years, with a relatively small amount of effort.
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= However, using the data from local monitoring programs to answer specific questions about
trends or effects in bird abundance is usually difficult, because of the small sample sizes and
necessarily limited scope of local efforts.

Better answers to specific questions can be gained in several ways:

= The results of many local monitoring efforts can be pooled on a regional scale, to produce
compiled data sets with larger sample sizes and greater scope and general reliability. For
pooling to work, local efforts must follow consistent field methods and data entry standards.
The WA-OR PIF protocol and the Flight Attendant data entry program are one example of
such a collaborative, integrated effort.

= Often, there is no substitute for a good research setup, especially designed to answer the
question at hand.

Research designs and statistical tests are beyond the bounds of this publication, but if you’ve read
and absorbed the ideas in here, you should be quite ready to move on. Good luck!
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Appendix

Obtaining Flight Attendant

Flight Attendant is available free of charge from web site [To Be Announced].

System Requirements & License Information

Flight Attendant 4 is a Microsoft Access 97 application. Access 97 is not required, but is
suggested. Flight Attendant 4 is a “runtime” application; the program comes with a freely
distributable, stripped-down version of Microsoft Access 97, which will function to run Flight
Attendant 4. You can enter, edit, and check data using this stripped-down program.

However, the stripped-down version will not let you create new databases or write your own
customized queries and reports — the kind of things done in the data summarization tutorial. For
that, you need the full, store-bought version of Microsoft Access 97, or some other program
which can read Microsoft Access data files.

Basic system requirements for the runtime version are Windows 95 or above, and at least 100 MB
free hard drive space (20-30 MB for the program, the remainder to provide adequate space for
temporary working files). A Pentium or faster chip, and 32+ MB RAM is strongly suggested.

Flight Attendant is provided to you free of charge. You use it AT YOUR OWN RISK. The
authors and publishers are not responsible for anything that happens to you, your data, or your
equipment because you are using it. Computer databases can and do occasionally fail, so you
should make regular backups.

Installing Flight Attendant

These installation instructions are directed at new users installing Flight Attendant on a PC with
either Access 97 or no Access at all. People who have Access 2000 or people who are re-
installing Flight Attendant should carefully read the section on “Access 97/Access 2000
compatibility” before returning to this section and following the installation routine.

FLIGHT ATTENDANT will come to you either on a CD or as a single large compressed file that
you might download from an Internet site, with a name like ZIPFLIGHT ATTENDANT. Either
way, make a new, blank folder on your computer's hard drive. You're making a temporary
holding place for installation files -- that you can erase later after your installation is successful.

Copy all the FLIGHT ATTENDANT files from the CD into that new folder, using Windows
Explorer. If you only have one big file, with a name like ZIPFLIGHT ATTENDANT, double-
click on that file to "unzip" it. After the screen refreshes, you should have about 60 or 70 files
totaling 20-40 MB in size.

Find the program file called SETUP.EXE. Double-click on it and an installation program will
start running. Follow the prompts and directions. When it asks you what type of installation you
would like, select "typical installation.” Keep following the prompts until you're told that the
installation is successful.
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Note that will affect only a few people: If you've already got the full version of Microsoft Access
97 installed on your computer, the installation routine might stop and tell you it can't copy a file
called something like MSACCESS.EXE. You can select "ignore" and continue with the
installation.

After the installation is done, it’s a good idea to reboot your machine, even if the installation
routine never asked you to. You should be able to look in your Windows Start menu and see
"Flight Attendant 4" there as a new program group. Go into it, find the program "Flight
Attendant 4" there, note the hummingbird icon, and click on it. The program will start up.

The very first time you run Flight Attendant you will be given a notice that no data file is
attached. It will ask you to select an appropriate data file, and give you a name to choose.
Follow that suggestion. After the data file is attached, you will be at the Main Menu.

Importing the tutorial queries

The queries used in the tutorial should be available for free download from the Internet. For
people who follow the WA-OR PIF protocol, and have not changed the structure of their Flight
Attendant data files, these queries should work “straight out of the box.” Other people may use
them as examples for their own work. Either way, it’s your responsibility to check that the
queries are doing what you want. To import the queries:

= Copy the database file containing the queries to a convenient folder on your hard drive.

= If you haven’t already, make an “analysis copy” of your Flight Attendant data file. For
example, with Access and Flight Attendant closed, copy FaData.mdb and rename the copy
MyAnalysis.mdb or something like that.

= Using Microsoft Access, open up your data analysis file. You should see the general
database view, giving a series of tabs: Tables, Queries, Forms, Reports, Macros, Modules,
etc.

= Choose the “queries” tab. Find some empty space in the queries area and right-click. From
the small menu that pops up, choose Import. Navigate until you have located the file
containing the queries. Select it, and hit Import. You have a choice of importing a number of
items. Choose Select All, then hit Okay.

= The queries should now be part of your own file. You may choose to Open or Design them.

Access 97/Access 2000 compatibility; Re-installation of Flight Attendant

If you have Access 2000, you should be aware of potential compatibility problems with Flight
Attendant 4. Recall that Flight Attendant 4 is an Access 97 application with two components: a
data file, where the actual point count data is stored, and the program file, containing the program
screens, code, and more. You need both files in order to enter data with Flight Attendant.
However, if you are done entering and are ready to summarize the data (an activity which is done
outside of Flight Attendant, in the full version of Access), then you only need the data file.

Currently, you can summarize your data with either Access 97 or Access 2000. If you try to open
a Flight Attendant data file (an Access 97 file, usually called FaData.mdb) with Access 2000, it
will be read and converted correctly. You will be able to analyze the data there. However, a
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converted data file will probably not work again with the Flight Attendant program. You should
make sure you save the converted file with a new filename.

However, if you need to enter or edit data using the Flight Attendant program, you need to work
in the Access 97 system. If you try to open the Flight Attendant 4 program (an Access 97 file
called Fa4.mdb) with Access 2000, it will not work, producing errors related to incompatible
coding. There is a fix to this that seems to work, but it is not an elegant one. You can re-install
Flight Attendant 4 over Access 2000 (see important note below). It will operate as a runtime
program and allow you to enter your data. However, Access 2000 may probably become
unavailable, and remain that way until you either reboot the computer or re-initialize Access
2000.

This is an awkward solution at best. We expect this problem to be resolved in future versions of
Flight Attendant.

Important instructions for users who have entered data in Flight Attendant 4, and are re-
installing Flight Attendant 4 because of Access 2000, or for any other reason:

You must make a backup of your Flight Attendant data file and store it somewhere other than the
Flight Attendant folder on your hard drive. This is because re-installing Flight Attendant will
replace the data file in the Flight Attendant folder with a new, blank one. Unless you make a
copy you will LOSE YOUR DATA. Once you have finished re-installing Flight Attendant (see
section on installation), you can link Flight Attendant back to your good data file with the
“ReAttach Tables” utility (under “Utilities” in the Main Menu).

Recovering data using a backup

Flight Attendant and Access are stable programs that are unlikely to crash your computer. But if
for any reason you lose Flight Attendant data because of a computer crash, you will be in good
shape if you have a backup of the data file. If, on restarting the system, Flight Attendant is not
available at all, re-install Flight Attendant following the installation instructions. Once you have
gotten Flight Attendant going again, copy your backup data file to a convenient folder on your
hard disk. Use the “ReAttach Tables” utility (found under Utilities in the Flight Attendant Main
Menu) to navigate to and select that file. Returning to Flight Attendant, you should find your old
data restored.

File and table structure of Flight Attendant

Flight Attendant 4 is actually composed of several Microsoft Access 97 files. Fad.mdb is the
program itself, for example the data entry forms, report specifications, etc. This file is linked
(“attached”) to another one, where bird data itself is stored. While this data file is by default
called Fadata.mdb, any Access 97 data file with the same structure as Fadata.mdb can be used.

= Note: This separation makes it possible for users to switch between multiple Flight Attendant
data files, via the “reattach tables” utility. This feature was included for the convenience of
analysts who collect and evaluate many such files. It might also be used by people entering
data from vastly different projects, whose results will not be compared. But most users
should keep all their data in one place. Flight Attendant has no facility for merging different
files.
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The only file that will matter to most analysts is the data file, which is composed of about 25
tables. Only half of these are relevant to the analysis of bird data; the other half are used for
Flight Attendant’s vegetation-habitat data entry facility, which is too specific to the habitat-based
WA-OR PIF protocol to be of use to other readers.

The general contents of each bird-related table are described in the following material; for
explanations of individual fields, look at the “Description” line in Access table design view.

BIRDS holds the bird tallies themselves. It is keyed by Location, Year, VisitNo, Stn, Species,
and TallyType. BIRDS is the detail record in a referential integrity relationship with VALID
VISITS. Each entry in BIRDS must have a corresponding master record in VALID VISITS.

VALID VISITS describes each visit, including the date and observer name. It is keyed by
Location, Year, and VisitNo., and linked to the detail table BIRDS with referential integrity.

VALID TALLY TYPES lists and describes all the tally types permitted during entries into
BIRDS.

VALID SPECIES lists and describes all the bird species codes permitted during entries into
BIRDS.

OBSOLETE SPECIES has no formal function in Flight Attendant. It lists some archaic species
codes which are no longer in use in VALID SPECIES, and explains why (in the Notes field).

TBLOBSERVERS lists and describes the observer names which may be entered in VALID
VISITS.

TBLLOCATIONS lists and describes all the location hames which may be entered in VALID
VISITS. A number of fields are provided here for storing unchanging information about the
location, for example its US State, its physiographic province, its transect, range, and section, etc.

VALID STATES lists and describes all the US States and state-like codes which may be entered
in TBLLOCATIONS.

VALID PROVINCES lists and describes all the physiographic Provinces which may be entered
in TBLLOCATIONS.

TBLCOUNTY lists and describes all the Oregon and Washington county names and codes which
may be entered in TBLLOCATIONS.

TBLFOREST lists and describes all the National Forest names and codes which may be entered
in TBLLOCATIONS.

TBLDISTRICT lists and describes all the National Forest ranger district names and codes which
may be entered in TBLLOCATIONS.

VALID LOCATIONS OLD has no current function in Flight Attendant.

All the other tables in Flight Attendant are related to the vegetation/habitat-entry facility.
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Vegetation entry facilities

One of the basic reasons for doing point counts of birds is to help link bird species to habitats. A
number of protocols are available for objectively measuring and describing vegetation habitat,
including the one used by WA-OR PIF. If you are following that particular protocol, Flight
Attendant 4 has an facility you can use to enter that data. Unlike the point count data entry
facility, however, this is not easily adaptable for or recommended to other users.

Enter some bird data before you try to enter vegetation data, because many of the concepts and
conventions used in entering bird data will also apply to the vegetation stuff, and will not be
repeated here.

The methods and data hierarchy for the vegetation is similar to the methods and hierarchy for the
birds. Vegetation is evaluated at all the same locations and stations as the birds. However, it is
done much less frequently. In fact, Flight Attendant assumes that you will only do the vegetation
measurements once. Accordingly, the header of the vegetation data screen will let you choose the
location name, station number, and write in the date, but there will be no visit number.

Besides the vegetation data itself, there is some additional data you'll have to enter, regarding the
physical location of your vegetation study points. Flight Attendant calls this the "reference™ data,
and it will be very important in a decade or two when future field workers try to re-locate your
plots.

To begin, choose "Vegetation Data" from the Main Menu. You'll be presented with a small screen
where you will choose the Location you're interested in working with.

Once you've selected a location, press one of the two buttons:

= REFERENCE DATA will take you to a screen where you can enter the reference point
information.

= VEGETATION DATA will take you to a screen where you can enter the vegetation data.
The Reference Point Screen

This screen may take a little time to get adjusted to, because it was hard to make it match up well
with the relevant paper data sheets. However, you will not be entering a lot of data on this screen.

The top of the screen is a header, showing basic information about the location and station. That
information will come from the bottom left of your paper "site description form™ (version
4/07/97).

The middle of the screen is a detail area, where you enter the trees (and occasionally other
objects) that help define the locations of your vegetation sampling plots. That information will
come from the "Reference point form™ (version 4/7/97).

The bottom of the screen has a set of buttons that allows you to quickly jump from one station to
another within the location you have chosen. There are 5 stations available. When you move
from one station to another using those buttons, no data is lost.

When you're done entering reference point data, close the screen.
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The vegetation data screen

If you select the "Vegetation Data" button, the vegetation data entry screen will appear. Similar
to the reference point screen, it has three areas:

The top of the screen is a header area, where you can enter select information from the top of
your "Vegetation Data Plot and Transect Form", as well as a few fields from the "Site Description
Form".

The middle of the screen is the detail area, designed to EXACTLY duplicate the appearance and
order of the "Vegetation Data Plot and Transect Form" used by WA-OR PIF.

Once you've entered the header info, you should be able to enter vegetation data exactly as it is
entered on the paper data form. You must enter a SUBPLOT #, SUBPLOT CODE, and
VEGETATION DESCRIPTOR for every line of vegetation data you enter. This information is
rather repetitive, so, similar to the bird data entry screen:

= FLIGHT ATTENDANT makes things easier by learning the subplot number and subplot
code you last entered, and automatically inserting it when you Tab on to a new line of data.

= If you leave a line of data incomplete, FLIGHT ATTENDANT will warn you with a message
like "Veg type is missing. Cancel this update?" It's ok to answer yes, since FLIGHT
ATTENDANT will only be deleting that one unfinished row of data.

The bottom of the screen is a set of buttons that allows you to jump from one station to another
within your location. When you move from one station to another using those buttons, no data is
lost.

When you are done entering data for the station, close forms until you're back at the main menu.
Printing out your vegetation and reference point data to check it

Similar to bird data, the vegetation and reference point data have printable reports that you can
use to make sure your data entry is correct.

Follow the directions given earlier for the bird data checking report. But this time, choose the

"Vegetation Station Report" (for reference data), or the "Vegetation Data checking Report" (for
the vegetation data itself).
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Figure 1 -- point count data form for WA-OR PIF protocol, with sample entries
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Figure 2 -- Bird data entry screen
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Figure 4 -- Species lookup screen
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Figure 6 -- general database view showing data tables
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Figure 7 -- Selected birds query definition
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Figure 8 -- selected birds query result
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Figure 9 -- List of stations query definition
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Figure 10 -- List of stations query result
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Figure 11 -- List of station per visit query definition
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Figure 12 -- List of stations per visit query result
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Figure 13 -- Standardized birds (summed by visit) query definition
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Figure 14 -- Standardized birds (summed by visit) query result
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Figure 15 -- List of visits per year query definition
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Figure 16 -- List of visits per year query result
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Figure 17 -- standardized birds (summed by year) query definition
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Figure 18 -- Standardized birds (summed by year) query result
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Figure 19 -- List of locations and years query definition
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Figure 20 -- List of location and years query result
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Figure 21 -- selected species query definition
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Figure 22 -- Selected species query result
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Figure 23 - list of all spp x location x year query definition
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Figure 24 -- List of all spp x location x year query result
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Figure 25 -- standardized birds (summed by year including zeros) query definition
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Figure 26 -- Standardized birds (summed by year including zeros) query result
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Figure 27 -- question 1 query definition
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Figure 28 -- question 1 query results
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Figure 30 -- question 2b query definition
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Figure 31 -- question 2b query results (selection)
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Figure 32 -- question 3a query definition
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Figure 33 -- question 3b query definition
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Figure 35 -- question 4a query definition
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Figure 36 -- question 4b query definition
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Figure 37 -- Question 4b query results
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Figure 38 -- question 4c query definition
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Figure 39 -- question 4c query results
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