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Mathematical
Abstraction
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Audubon Christmas Bird Count
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North American Breeding Bird Survey

}g%i&udubon

12

11



9/10/15

)%Audubon | 13

12



9/10/15

€— Temperature

Precipitation ===2| & | €= Temperature

13



9/10/15

Precipitation —

- €— Temperature

Seasonality

Precipitation(mm)

Annual Total
Wettest Month
Driest Month
Wettest Quarter
Driest Quarter
Warmest Quarter
Coldest Quarter

}g%jz‘xudubon

Temperature (°C)

Annual Mean

Annual Range

Mean Diurnal Range
Isothermality

Mean of Wettest Quarter
Mean of Driest Quarter
Mean of Warmest Quarter
Mean of Coldest Quarter
Maximum of Warmest Month
Minimum of Coldest Month

14



9/10/15

)%Audubon

16

’é%z&udubon

16

15



9/10/15

Bird + Historical - Bioclimatic 232 :Efncr:zs;
Observations climate [— | Models 503 winter
}%Audubon 16
= 750 e st High (A2)
s
£ 6504
%550- Con misstons Mid (ATE)
T 450+
€ Low (B2)
o Half 1990
§ 350+ emissions
é
© 250 v : v v -
1990 2010 2030 2050 2070 2090
Year
.
}z’fjﬁudubon 17

16



9/10/15

F—n2

60F —a1B E
P —Bi 1
) 50 Year 2000 constant =
Business High (A2) <t concentrations ]
T 750+ as usual 240 — 20" century 3
] £ +VE 2]

E 650 E

g b g 3.0 3

£ Constant 1990 S E

S 550 emissions . S 20
H Mid (A1B) 57} :
'g 4504 g 10 ]
H Low (B2) S :

3 Half 1990 G oF
§ 350+ emissions F E
o} 10K _:
© 250 . L] L L L 0 : 1 1 1 1 l 1 1 1 1 :

1990 2010 2030 2050 2070 2090 1900 2000 2100
Yo
o Year
Audubon 17
Schematic for Global
Atmospheric Model
[Horizontal Grid (latitude - longitudc)
IPCC AR4WGI
P
Audubon 18

17



9/10/15

588 species

475 summer

503 winter
%Audubon 19

588 species
475 summer
503 winter

- %Audubon 19

18



9/10/15

Bird + Historical - Bioclimatic 232 23;‘;‘?
Observations climate [— | Models 503 winter
General Future
. : o E Future
Circulation + emissions — Climate
Models scenarios
=]
(]
Future
. Climatic
FAudubon Suitability "

Audubon

Approximate Current Range

Q Winter

) Summer

™ winter Range
_ Summer Range

! Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

19



9/10/15

Approximate Current Range

a} Winter

Summer

P winter Range

Summer Range

—
Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

Audubon

Approximate Current Range

w Winter

Summer

- Winter Range

Summer Range

Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

Audubon

20



9/10/15

Approximate Current Range

Q Winter

m Summer

H Winter Range
D Summer Range

5 Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler
Setophaga caerulescens

Audubon

A

udub()n DAVID ALLEN SIBLEY

21

21



9/10/15

future
current range range EXP AN D

}%Audubon

SHIFT

currentrange O funre EXPAND

}z%i‘xudubon

22



9/10/15

future
current range range EXP AND

SHIFT

CONTRACT

}%Audubon

futur
range CLIMATE STABLE

CLIMATE
THREATENED

current range

CLIMATE
ENDANGERED

}%Rudubon

23



9/10/15

future .
range 274 species

O 188 species

current range

126 species

xS 314 T&E
%Audubon

CLIMATE THREATENED | ‘3&1

}Z%jzxudubon

27

24



9/10/15

Approximate Current Range

8} Winter

Summer

P winter Range

Summer Range

—
Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

Audubon

Approximate Current Range

w Winter

Summer

- Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

Audubon

25



9/10/15

Approximate Current Range

a} Winter

Summer

P winter Range

Summer Range

—
Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

Audubon

Approximate Current Range

w Winter

Summer

- Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Black-throated Blue Warbler

Setophaga caerulescens

Audubon

26



9/10/15

5

Audubon 37

27



9/10/15

Approximate Current Range

£ winter

" Summer

P winter Range
j Summer Range

! Both Seasons

Year

2000 2020 2050 2080

Lincoln's Sparrow
Melospiza lincolnii

Audubon

Approximate Current Range

b Winter

) summer

P winter Range
j Summer Range

! Both Seasons

Year

2000 2020 2050 2080

Lincoln's Sparrow
Melospiza lincolnii

Audubon

28



9/10/15

S Audubon

Approximate Current Range v &S e |
a ¥ Z \
£ winter o\ =

.~
?,' » Summer

P winter Range
j Summer Range
™ goth Seasons

Year

2000 2020 2050 2080

Lincoln's Sparrow
Melospiza lincolni

. Audubon

»

Approximate Current Range

£ Wwinter

[y
Caf Summer

_- Winter Range

j Summer Range

5 Both Seasons

Year

2000 2020 2050 2080

Lincoln's Sparrow
Melospiza lincolnii

29



CLIMATE THREATENED

);%Slhﬂlﬂjcnl

27

9/10/15

Approximate Current Range

Q Winter

' b Summer

P winter Range
‘_ Summer Range

™ 8oth Seasons

Year

2000 2020 2050 2080

Yellow-bellied Sapsucker
Sphyrapicus varius

Audubon

30



9/10/15

Approximate Current Range

£ winter

" Summer

- Winter Range
i Summer Range

H Both Seasons

Year

2000 2020 2050 2080

Yellow-bellied Sapsucker
Sphyrapicus varius

Audubon

Approximate Current Range

D Winter

") Summer

P winter Range
_ Summer Range

! Both Seasons

Year

2000 2020 2050 2080

Yellow-bellied Sapsucker
Sphyrapicus varius

Audubon

31



9/10/15

Approximate Current Range

D Winter

[y !
. Summer

P winter Range
j Summer Range

! Both Seasons

Year

2000 2020 2050 2080

Yellow-bellied Sapsucker
Sphyrapicus varius

Audubon

}g%jz‘xudubon

27

32



9/10/15

Approximate Current Range

a} Winter

Summer

Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Kentucky Warbler

Geothlypis formosa

Audubon

Approximate Current Range

w Winter

Summer

- Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Kentucky Warbler

Geothlypis formosa

Audubon

33



9/10/15

Approximate Current Range

a} Winter

Summer

- Winter Range
Summer Range

P goth Seasons

Year

2000 2020 2050 2080

Kentucky Warbler

Geothlypis formosa

Audubon

Approximate Current Range

w Winter

Summer

- Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Kentucky Warbler

Geothlypis formosa

Audubon

34



9/10/15

Approximate Current Range

w Winter

Summer

P winter Range
Summer Range

™ eoth Seasons

Year

2000 2020 2050 2080

Kentucky Warbler

Geothlypis formosa

Audubon

¢ P

“Audubon

27

35



9/10/15

Approximate Current Range

a} Winter

Summer

Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Hooded Warbler

Setophaga citrina

Audubon

Approximate Current Range

w Winter

Summer

Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Hooded Warbler

Setophaga citrina

Audubon

36



9/10/15

Approximate Current Range

a} Winter

Summer

Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Hooded Warbler

Setophagu citrina

Audubon

Approximate Current Range

w Winter

Summer

Winter Range
Summer Range

Both Seasons

Year

2000 2020 2050 2080

Hooded Warbler

Setophaga citrina

Audubon

37



9/10/15

%Audubon 31

Audubon

Approximate Current Range

a} Winter

Summer

P winter Range
| summerRange

H Both Seasons

Year

2000 2020 2050 2080

Brown-headed Nuthatch

Sitta pusilla

38



9/10/15

Approximate Current Range

Q Winter

Summer

- Winter Range
Summer Range

™ Both Seasons

Year

2000 2020 2050 2080

Brown-headed Nuthatch

Sitta pusilla

Audubon

Approximate Current Range

a} Winter

Summer

Ll Winter Range
Summer Range

P Eoth Seasons

Year

2000 2020 2050 2080

Brown-headed Nuthatch

Sitta pusilla

Audubon

39



9/10/15

Approximate Current Range

w Winter

") Summer

= Winter Range
j Summer Range

! Both Seasons

Year

2000 2020 2050 2080

Brown-headed Nuthatch
Sitta pusilla

Audubon

Modeled Future
Climatic
Suitability
Maps

DUBON SOCIETY

SIBLEY
Guide to

}g%i&udubon

Climate
Sensitivity Lists

Climate
Prioritizations

45

40



9/10/15

Audubon BT ey

45

;%Audubon )

41



9/10/15

A

udub on DAVID ALLEN StBLEY

A

udubon 46

42



9/10/15

High “track and move” unpredictable
Ability to
colonize
new areas
Low “suffer in place” “adapt in place”
Low High
}%Audubon Tolerance of new climates 47
High “track and move” unpredictable
Ability to
colonize
new areas
Low “suffer in place” “adapt in place”
Low High
}%’Audubon Tolerance of new climates 47

43



9/10/15

High “track and move” unpredictable
Ability to
colonize
new areas
Low “suffer in place” “adapt in place”
Low High
}%Audubon Tolerance of new climates 47
High “track and move” unpredictable
Ability to
colonize
new areas
Low “suffer in place” “adapt in place”
Low High
”%Audubon Tolerance of new climates 47

44



9/10/15

)%Audubon

48

Current
Climatic
Suitability Map

A

udubon

48

45



9/10/15

§Audubon 48
3 emissions scenarios
3 time periodsiri
}%Audubon 48

46



9/10/15

)%Audubon -

’é%z&udubon o

47



/15

9/10




9/10/15

a) Winter prioritizations b) Summer prioritizations
§ 0.00 - 0.0
S ' - — _ — _ —
2 H : —_— T ' ' ! |
€ | | 3 0.1 . —_
© 005 ; I_l 30
S ; H -0.2 ] !
e : i = : L
g ~0.10 ' : 03— : -+ 49
5 i ] : o
o o ] ° .
s —04 - ' 106
S _015- 38 5 0.4 ;
% e o —r—
o ° 0.5 o
© 73
£ 0204 o o o
S ~0.6 —
= 48
o
T T T T T T T T
“Hope  “Prepare “Gowith “Hedge “Hope  “Prepare “Gowith “Hedge
for the forthe  what you your for the forthe  what you your
best” worst” know” bets” best” worst” know” bets”
Prioritization approach with potential for greatest loss of conservation efficiency 97
= y <
o = .-,gx.k
wose st . ;{1_ ~
Prioritization . ¥
¥4
' \ § .
Rank | %\ K
High: 1 X N
[ (, b
|
Low: 0 N
5
Audubon 49

49



9/10/15

Ne o " o

e

T e

I . 1
Prioritization =

Rank ‘(?\ M’
High: 1 \;}? ‘a-‘,}‘;
Low: 0 -

Highest ranking areas
have consistently high
current and future

v climatic suitability
Audubon 49
Low ranking areas
\ Ao have low current
- E 2 and future climatic
T TN suitabiity
S . 1 o
Prioritization =~
Rank | r%\ e
inh- ] LN
High: 1 \e by
} »
v
Low: 0 N
Highest ranking areas
have consistently high
! current and future
) v climatic suitability
25
Audubon 49

50



9/10/15

Low ranking areas
have low current
and future climatic
suitability

" 4

N = ""‘C\“A

Prioritization =

Rank & 0™
High: 1 ‘i er
gn: ti"

Low: O

) ) Highest ranking areas
Modeled core cimatic have consistently high
suitability range today , current and future
(kappa range) ! v climatic suitabiity

Audubon 49
Low ranking areas
N a have low current
X 2 and future climatic
s lana suitabiity
Prioritization ;;:, i High ranking area
Rank i O LR out5|de. cur.rent
i\ R range implies
ngh 1 W ',‘ ’ . future expansion
Low: 0
o Highest ranking areas
Modeled core cimatic have consistently high
suitability range today \ current and future
(kappa range) { v climatic suitabiity
25
Audubon 49

51



9/10/15

Low ranking areas
have low current
and future climatic
suitability

2, S . "
e -

o »‘~6‘\>\“‘\

Prioritizaton
Rank ‘(?\ ¥
High: 1 TR

High ranking area
oufside current
range implies

. future expansion

Low ranking area
within current range
implies future
contfraction

Low: O

) ) Highest ranking areas
Modeled core cimatic have consistently high
suitability range today current and future

(kappa range) ! v climatic suitabiity

}%Audubon

49

» Conservation planning

}z%j&udubon

50

52



9/10/15

» Conservation planning
» Identifying climate strongholds

}%Audubon 50

» Conservation planning
» Identifying climate strongholds

- An area that is relatively valuable for retaining one or more bird
species while accounting for the potential effects of future
climates on their distribution.
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» Conservation planning
» [dentifying climate strongholds

- An area that is relatively valuable for retaining one or more bird
species while accounting for the potential effects of future
climates on their distribution.

> Examples:
- the top 10% of ranked grid cells within a state or flyway

- the top ranking existing protected areas within a state or
flyway
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» Incorporate spatial
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» New partnerships around birds and climate

» Updating distribution models with additional data
and modeling approaches

» Incorporating the latest generation of climate
change scenarios and projections
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314 Speoes on the Brink

nearly half of U.S.
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& Burrowing Owl

= By 2080, this diurnal owl species
could lose 77 percent of its breeding
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Contact:
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