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Cerulean Warbler population
projections based on Breeding
Bird Survey data

Wayne Thogmartin
US Geological Survey

Upper Midwest Environmental
Sciences Center

Count Data

» Breeding Bird Survey provides annual
estimates of an index of relative
abundance

« Yields index of total National population
size and population sizes within Bird
Conservation Region polygons as wei as states

& state x BCR polygons
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1
BBS Indices
ESTIMATE of
RELATIVE
- . YEAR ABUNDANCE
« Indices of relative 1088 0.850
- - . 1967 0.781
abundance in a time series 1988 oo28
= reconstructing t.s. of 1670 0.829
. . 1971 0;::
population sizes ez ]
1974 0625
1875 0.588
. . 1976 0.656
« Assumption: changes in =
index reflect changes in nges  oe
population o
1999 0.261
2000 0.237
2001 0.253
2002 0.255
2003 0.281
2004 0.260
. 2005 0.243

Rosenberg and Blancher
population estimate
« North American Landbird Conservation

Plan provides population size estimates
for 448 Iandbirdsmi

avetesitfemales

Popularion =3\

\ e )rs
Route count BR Wy AdinsdroanbirRrspHBlng,{Ormpere
detecfion over distance Time of day adjustment

560,000 circa 1995

I
ESTMATEof  TOTAL POPULATION
R : RELATIVE SIZE (Rosenberg and  Adjustment
- H YEAR ABUNDANCE Blancher) Factor
Ratio of index in 1966 0.850 1365935.6 2439
H 1967 0.761 12235307 2,185
1995 to index at 1968 0825 1325883.0 2.368
: 1969 0.799 1283967.3 2203
time t 1970 0829 13319355 2.378
1971 0755 1213042.9 2.168
1972 0.729 1172557.9 2.004
1973 0.687 11036285 1.971
1974 0625 1004883.6 1.794
1975 0588 9447155 1.687
1976 0658 1058190.6 1.890
=
1995 0348 s 0 1.000
1996 0.367 $80341.3 1.054
1997 0336 540079.0 0.964
1998 0200 466786.7 0.834
1999 0261 4195579 0.749
2000 0257 4124380 0.736
2001 0253 4064996 0.726
2002 0255 4097453 0732
2003 0281 4512126 0.806
2004 0260 417685.1 0746
I 2005 0243 3909544 0698
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INTERPOLATED TIME SERIES
WITH LOESS SMOOTHER
1400000 | ~1.4 millic
y ) Loss of 1 million
§ 1000000 >70% decline
3
o ~0.4 million
ww"‘m !9'70 1fm 19’& m'm

Count-based PVA [

« Projecting pop. size ._.,j e N /T -

based upontrendand T <]
variability in trend
* Trend: Mean pop. 1 or
| depending upon
stochastic realization of . N

pop. growth process — \\ \

« Variability: Strictly . = |
increases as prediction  ° [T
becomes less certain | /\~
with time ’

Count-based PVA:u

» Trend: Stochastic population growth rate
on a logistic scale = p = mean of the logAs

p=loghg=(logh+logh, +... logA,+ logAg)it

e >0 (and A>1), pop; generéllyT
+ <0 (and A<1), pop“;xgenerall_yf‘l

FOR USE ONLY WITH JUNE 2006 CERULEAN WARBLER WORKSHOP PROCEEDINGS



UNPUBLISHED MATERIAL UNPUBLISHED MATERIAL

Count-based PVA: \ |

» Even if the - - />‘L/
population is i |
currently '
decreasing, thereis - n
often a non- ik Y (1
negligible P '
probability of an
increase ; s

Projecting Populations to
Determine Extinction Risk

If we know p and o? then we can calculate
probability of (quasi-)extinction

Diffusion Approximation approach
— Elizabeth Holmes, NOAA/NMFS
— Attempt to model observation error

Calculated M of & S0% dichine within
a Century from the 40-yr time series (1966-
2005) of reconstructed continental population
size

Sensitivity Analysis

+ Assess effects of space,
and initial population size estimate on
probability of a 90% decline within the next
century
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Sensitivity Ar)alysis

5

To assess how
risk varies over
space, modeled
populations for 7
specific BCRs

Sensitivity Analysis

(1976-2005), 20-yr (1986-2005), and 10-yr
(1996-2005) time series were examined

anw_
.Y%/yr
§
§ 1000000 o .
g )
8
2

* Mg -3.2%lyr

| » To assess effect of time interval, 30-yr

Sensitivity Analysis

* Rosenberg & Blancher in the North
American Landbird Conservation Plan
suggested that their estimate of population
size was Moderately Accurate and /
Precise

» This translates to an estimate with +50%
precision

» 960,000 (480,000, 1,440,000)
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Results
* Growth rate negative Region A (%fyr)

for entire population BCR29 0.990 (-1.0)
and for BCR28 0.970 (-3.0)
subpopulations BCR25 0.831 (-16.9)
defined by BCR BCR24 0.968 (-3.3)
BCR23 0.957 (-4.4)

BCR22 0.934 (-6.6)

BCR13 0.979 (-2.1)

Survey-wide 0.969 (-3.1)

Posterior Probability for A

or A

Posterior Probability f
* Vast majority of E ?
posterior probability & ¢
distribution resides 3
left of 1, suggesting 5 81
very little probability §
ofanincreasing & &
populationinthe & _|
future B
g . v
0’.9

1.0 11
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Probability of a 90% decline
within the century

+ ~90% probability of -
a 90% decline gl
within 100 years

PROBABILITY

20 40 €0 80 100
PROB. 90% DECLINE IN ¢ YEARS

Sensitivity Analysis: Area

0
)

BCR28.

o5 08 10

PROBABIUTY

00 02 04

00 02 04

Sensitivity Analysis:Time Interval

+ Risk
appears to
decline as
interval is
shortened

SLita Al Fult Time Sefies

PROBABILITY
00 02 04 08 038 1.0

20 40 a0 80 100
PROB, 80% DECLINE IN ¢ YEARS
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Sensitivity Analysis: Initial
Population Size
« Conservative SURVEY WIDE
. Initialand | L
50% est. are 3
similar B i
- 150%0f  @°
estmated ¢34 - 150%
population % o [
size suggests © A
risk is pushed ¢
further into 2 40 P %0 00
the century PROB, 80% DECLINE IN { YEARS
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