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

Yields hdex of total National population 
size and population sizes within Bird 
Conservation Region polygons (as :.jell as states 
8 slate Y BCR ~C- IYCJO~S~ 
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BBS lndices 

Indices of relative 
abundance in a time series 
3 reconstructing t.s. of 
population sizes 

Assumption: changes in 
index reflect changes in 
population 

YEAR 
,866 
1887 
1988 
1889 
1870 
1971 
1972 
1873 
1974 
1875 
1878 

ESTIMATE d 
RELATIVE 

ABUNDANCE 
0.850 
0.781 
0.825 
0799 
0.829 
0.755 
0.729 
0.887 
0.825 
0.588 

x ~ ' ~ ~  0.348 

0.387 
0.338 
0.290 
0.281 
0.257 
0.253 
0.255 
0.201 
0.280 
0.241 

Rosenberg and Blancher 
population estimate 

North American Landbird Conservation 
Plan provides population size estimates 
for 448 landbirds 

Ale* a6juribnent ~ g l i n ~ i ~ a l e s  

Reconstructing Time Series 

Ratio of index in 
1995 to index at 
time t 
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INTERPOLATED TIME SERIES 
WITH LOESS SMOOTHER 

Loss of 1 million 
>70% decline 

mom4 . , . . , . , . I  
r o  rom rm rw ma 

YCLR 

Count-based PVA 

Projecting pop. size ... Fp'/ L~ 

based upon trend and yz, 
variability in trend -.  - 

Trend: Mean pop. t or ' 

1 depending upon ." 
stochastic realization of 
pop. growth process 
Varfablltty: Strictly 

becomes less certain 
with time 

-1 increases as prediction ' ' !p- I 

Count-based PVA:p 

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

~ = I o ~ A , = ( I o ~ ~ + I o ~ ~ , + .  . . IO~A,+ logAo)n 
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Even if the 
population is 
currently 
decreasing, there 
often a non- 
negligible 
probability of an 
increase 

Projecting Populations to 
Determine Extinction Risk 

If we know p and o2 then we can calculate 
probability of (quasi-)extinction 

Diffusion Approximation approach 
- Elizabeth Holmes, NOAAlNMFS 
- Attempt to model obse~ation emr 

I Calculated IW.ll$ d .r(k* 
a Century from the 4 -yr time series (1966- 
2005) of reconstructed continental population 

Sensitivity Analysis 

Assess effects of space 
and initial population sizG F;aulllatcz vll 

probability of a 90% decline within the next 
century 
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Sensitivity I Analy! 

To assess how 
risk varies over ,, 

sis 

specific BCRs -/R I 

Sensitivity Analysis 

To assess effect of time interval, 30-yr 
(1 976-2005), 20-yr (1 986-2005), and 10-yr 
(1 996-2005) time series were examined 

Sensitivity Analysis 

Rosenberg & Blancher in the North 
American Landbird Conservation Plan 
suggested that their estimate of population 
size was r o k r r W y  Accurate and I 

Precise 
This translates to an estimate with *50% 
precision 
960,000 (480,000, 1,440,000) 
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Results 

Growth rate m@ve Reeion ?. (%lyr) 

for entire population B C R ~ Q  0.990 (-1.0) 

and for B C R Z ~  0.970 (-3.0) 

subpopulations B C R Z ~  0.831 (-16.9) 

defined by BCR BCR24 0.968 (-3.3) 

BCR23 0.957 (-4.4) 

BCR22 0 934 (5.6) 

BCRl3 0.979 (-2.1) 

SUN~Y-wide 0.969 (3.1) 

Posterior Probability for h 

Posterior Probability fpr h I 
vast majority of $ '- 
posterior probability L o. 
distribution resides 
left of 1, suggesting 5 3- 
very little probability % 
of an increasing 8 -  
population in the 8 :. 

future E 
g .- . .. - .. .- 

0 7  - 
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Probability of a 90% decline 
within the century 

-90% probability of 
a 90% decline 
within 100 years 

,_ - ..- 

20 40 80 80 100 
PROB. SOU DECUNE IN IYEARS 

Sensitivity Analysis: Area 

1 , , f ; 7 [ l l  117 a I 
2 ' 0 I 

m e m w t m  x o w w ~ r n  m a e a m ~ m  
A(OOBDIDWrn.IIIEUB - e O l D K U Y I H , w S  m B J l a C U h E U I 1 -  

Sensitivity Analysis:Time Interval 

Risk D - 8URVEY\MDE FlllTlmsSenss 

_.-.-/$ 
,.'ioy* 

interval is 1 ; - 
shortened . o - i ,,, k g ; H  

8 I 

N 0 - ;,/,,,: 
//;-?' ' 

0 
0 - 

20 4a BO 80 100 
PRO6 80% DECUNE IN (YEARS 
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Sensitivity Analysis: Initial 
Population Size 

Conservative SVRVEY WOE 

Initial and 
- 

150% of 
..,- 3% 

population ,..--- 
size suggests 2 
risk is pushed 
further into 2 0 4 0 ~ 0 8 0 1 ~  

the century PROB W)L D6CUM IN  YEARS 
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