Designing Sustainable Land
IN the Northeast
A project of the North Atlantic Landscape
Conservation Cooperative & Northeast
Climate Science Center
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Climate that supports
mixed coniferous-deciduous
forests

Topography, geology

l

Breeding: canopy

of mature conifers

w

Mature mixed coniferous-
deciduous forests

Permanent or temporary
removal of habitat,
such as by human activities /
disturbance history

Feeding: canopy of
mature conifers

Cover: protection
from predators

Space: territory approx.
0.4to 1.0 ha / pair; also
utilize larger area
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" LRB1: Ecological system

for breeding

Ecological System Description

LRB1 (breeding
habitat value)

Central and Southern Appalachian Spruce-Fir Forest

Eastern Boreal Floodplain

Laurentian-Acadian Northern Hardwood Forest (high conifer variant)
Acadian Low Elevati(;n Spruce-Fir-Hardwood Forest :

N. Appalachian-Acadian Conifer-Hardwood Acidic Swamp (all variants)
Lauréntian-Acadian Alkaline Conifer-Hérdwood Swamp (all variants)
Appalachian Hemlock-Northern Hardwood Forest (moist-cool)
Appalachian Hemlock-Northern Hardwood Forest (typic)

Acadian Sub-boreal Spruce Flat

Laurentian-Acadian Pine-Hemlock-Hardwood Forest (all variants)

Laurentian-Acadian Northern Hardwood Forest (typic)
Appalachian Hemlock-Northern Hardwood Forest (drier)

Laurentian-Acadian Northern Hardwood Forest (moist-cool)

North-Central Appalachian Acidic Swamp (all variants)
Laurentian-Acadian Floodplain Forest

Appalachian Dry Oak-Pine Forest

Laurentian-Acadian Red Oak-Northern Hardwood Forest
NE Interior Dry-Mesic Oak Forest (moist-cool)

Southern Appalachian Northern Hardwood Forest
Southern Appalachian Montane Pine Forest and Woodland
Southern Appalachian Low-Elevation Pine Forest

Central Appalachian Dry Oak-Pine Forest

1

1
1
il
1

1

0.85
0.75
0.7
0.7

0.7

0.65
0.5

‘0.5

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3

Blackburnian Warbler
LRB1: Ecological System for Breeding

mw High : ©.85

T Low:o
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= . RB2: Forest structure & development

Blackburnian Warbler
LRB2: Forest Structure & Development (2010)

mw High 1

= logistic function of biomass

LRB2
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blbw HABIT@ model

= _.RB3: Habitat extent

Blackburnian Warbler
LRB3: Habitat extent (2010)

mw High : 0.68

= kernel weighted intensity of LRB1 =~ “iovioor

-
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* LRB4: Small extent development intensity

Blackburnian Warbler
LRB4: Small extent development (2010)

=1 - kernel weighted intensity of
development

1.0

Weight
00 02 04 06 08

I I I I [ I
0 100 200 300 400 200

Distance (m)




blbow HABIT@ model

= LRB5: Large extent development intensity

Blackburnian Warbler
LRB5: Large extent development (2010)

=1 - kernel weighted intensity of
development
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* LRC: Breeding

Blackburnian Warbler
LRC: Breeding (2010)

3+ In(LRB1)+1-In(LRB2) + 3 In(LRB3 mtish: 075
eip Sk (7 ks )-LRB4-LRBS
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* Habitat Capability (HC)

* For each focal cell: |
* Build a homerange kernel
(resistant kernel based

on resistance surface
with Gaussian
bandwidth = 50 m)

* Sum kernel-weighted
LLRC values

 Range 0-1
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» Habitat Capability (HC)

* For each focal cell:
* Build a homerange kernel
(resistant kernel based
~on resistance surface
with Gaussian
bandwidth = 50 m)
* Sum kernel-weighted
LRC values
 Range 0-1

Blackburnian Warbler
Habitat Capability (HC)(2010)

mw High : 0.78

T Low:o

o7
250 Kilometers|
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* Habitat Capability (HC)

Eastern Meadowlark
Habitat Capability (HC)(2010)

* For each focal cell: | o Llich 062

T Low:o

* Build a homerange kernel
(resistant kernel based

~on resistance surface
with Gaussian
bandwidth = 50 m)

* Sum kernel-weighted
LRC values

 Range 0-1
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® Current HC vs Future HC

Blackburnian Warbler
Habitat Capability (HC)(2010)

-Pﬁgh: 0.97
““Low:o

360 Kilometers

Blackburnian wWarbler

Habitat Capability (HC)(2010)
- High : 0.97

Low:o

360 Kilometers




® Current HC vs Future HC

Eastern Meadowlark

Habitat Capability (HC)(2010)

mw High : 0.76

““Low:o

0 90 180

360 Kilometers g5 475 0

9.5 Kilometers

Eastern Meadowlark

Habitat Capability (HC)(2010)

m High : 0.76
Low:o

0 90 180

eame HABIT@ model

360 Kilometers fgs 475 0 9.5 Kilometers




Climate niche modeling framework

" Multiple logistic regression

Breeding Bird Survey (BBS) routes:

| Presence/absence data <BBS) Humid Temperate Domain
" Humid temperate domain
" Suite of climate predictors

= AJl su_bsets mode_l selection:

e Achieve sensitivity of 95-98%

* Minimize commission error
= Climate Niche (CN):

* Continuous: Pr(suitable climate)
" Climate niche envelope (CNE):

* Binary: (cutpoint that minimizes

300 150 0 300 Kilometers
I I

commission error)
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Blackburnian Warbler
Climate Niche (2010)

mm High: 1

_'Low: e}
gdd

precip

80 160

* Climate Niche (CN) & CN Envelope (CNE)

Blackburnian wWarbler
Climate Niche Envelope (2010)

[ 1Qutside
Il [nside

Cut=0.146

80 160 320 Kilometers 010 0 20 Kilometers
I N
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* Climate Niche (CN) & CN Envelope (CNE)

Eastern Meadowlark
Climate Niche (2010)

Eastern Meadowlark
Climate Niche Envelope (2010)

- High: 0.05 1 QOutside
‘Low:o B Inside
gdd Cut=0.5035
precip
temp
tmax

tmin

80 160 320 Kilometers
I N S

80 160 320 Kilometers
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blbw climate niche model

® Current CN vs future CN

Blackburnian Warbler
Climate Niche (2010)

mm High: 1
_'Low:o

80 160 320 Kilometers
I I

20 10 0 20 Kilometers

Blackburnian Warbler
Climate Niche (2080)

mm High: 1
_'Low:o

0 80 160 320 Kilometers
I N S
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blbw climate niche m_odel

® Current CN vs future CN

Eastern Meadowlark
Climate Niche (2010)

mm High: 0.05
‘Low: o

Eastern Meadowlark
Climate Niche (2080)

mm High: 0.08

‘Low: o

80 160 320 Kilometers
I N S




blbw climate niche_ _model

" Climate Zones of Uncertainty

* Lone of Persistence...
within 2010 CNE and
2080 - CNE

* Lone of Contraction...
within 2010 CNE but
outside 2080 CNE

* Lone éf Expansion...
Within 2080 CNE but
outside 2010 CNE

Blackburnian Warbler
Climate Zones of Uncertainty
[ 1Qutside

Il Persistence

[ 1Cutside

0 80 160 320 Kilometers 010 0
I N




—

blbw climate niche model

" Climate Zones of Uncertainty

Eastern Meadowlark

( ZOﬂe Q][' Per‘fz.jfeﬂc‘e‘ .} _ CliInat.e Zones of Uncertainty
L 10utside
. . B Persistence
within 2010 CNE and =
pansion
2080-CNE

» Lone of Contraction...
within 2010 CNE but
outside 2080 CNE

* Lone bf Expansion...
Within 2080 CNE but
outside 2010 CNE

0 80 160 320 Kilometers 5




" Presence data (BBS)

®* Proportional presence on
each route segment (~8 km)

= Region subdivided into 20
km square cells

® Guassian distance-weighted

(5 km bandwidth)

1nterpolat10n of
proportional presence

= Static: 2010 only

Blackburnian Warbler
Prevalence

mm High : 0.65
‘Low:o©

0 80 160 320 Kilometers o0 10 0 20 Kilometers
N BN ]




' LC.'= HC - CN : PreValehce

®* Current LC vs future LC

Blackburnian Warbler
Landscape Capability (LC)(2010)

-Pﬁgh: 0.54
““Low:o

360 Kilometers

Blackburnian wWarbler

Landscape Capability (LC)(2010)
- High : 0.54

Low:o

360 Kilometers




Eastern Meadowlark

Landscape Capability (LC)(2010)

mm High : 0.69

Low:o

LC=HC-CN

" Current LC vs future LC

360 Kilometers 55 _75

9 5 Kilometers

Eastern Meadowlark

Landscape Capability (LC)(2010)

mm High : 0.69
low:o

360 Kilometers [37 - 4 75 3.5 Kilomsters




Non-spatial indices

1. Climate response... percent change in LC due to

climate change

2. Habitat respoﬁse. % perceﬁt change in LC due to

vegetation disturbance

3. Climate & habitat response... percent change in L.C
due to both climate & vegetation disturbance '

Landscape Change Response
(2080) (%)

Current (2010)

Landscape Climate &
Species - Capability (LC) Climate Habitat Habitat
Blackburnian warbler 1,808,392 -94.3 thd thd
Eastern meadowlark 660,206 17.4 thbd thd




S_patia_l _i n_c_l_ices_

" Grids depicting relative 1. Persistence
i 7 tuc.k?, of p e_rs1sten.ce, 2. Climate persistence
vulnerability or expansion
of landscape capability due 3. Climate vulnerability*
to climate change, habitat 4. Climate expansion*
change or both : R

: 5. Habitat persistence

= Quantile scaled non-zero : %

values within project area 6. Habitat vulnerability

® Useful in LLCD for

ST - e *Perhaps useful mainly in
prioritizing areas for species

; : visualizing changes
conservation accounting for

potential future change



Spatial indices

1. Persistence... places
with persistent high LC
(current high L.C and
where climate and
habitat conditions are

expected to persist)

In progress
= (current LC + future LC) / 2

Subject to the influence of
future stochastic vegetation
disturbances (or lack of)




~Spatial indices
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2. Climate persistence...
places with high current
LC that are most likely
to maintain climate
suitability over time

= (current LC + future LC.climate?)
/2

* Holds HC constant

Not subject to the influence
ot future stochastic vegetation
disturbances (or lack of)

Blackburnian Warbler
Landscape capability (LC)(2010)
CTR quantile scaled top 30%
Clo-0.7
mo7-1




Spatlal |nd|ces
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3. Climate vulnerability...
places with high current
HC that are most likely
going to be out81de the
future CNE

= within zone of contraction,
(1 - current CN) - current HC - prev

Not subject to the influence
ot future stochastic vegetation
disturbances (or lack of)

Blackburnian Warbler

Landscape Capability (LC)(2010)
CTR quantile scaled top 30%

Co-0.7
Ho7-1
el
s (F %
A
Y ow Ry
e o
-1;’5
Y
E & -s o
1
@» ; Woav. 5
A -
4 b
) '_1‘ A
L 2 PR
4 *
n‘.‘,&’ ‘\'1\,
. L 3
A
n
Yor
| 65 325 0 6.5 Kilometers
I .
/\.\AﬁU 25 50 ilometers

PN




Spatial indices

4. Climate expansion...

places with greatest
likelihood of occurrence
under a range shift
scenario |

= within zone of expansion,

Future LC | In progress

Subject to the influence of
future stochastic vegetation
disturbances (or lack of)




Spatial indices

5. Habitat persistence...
places with high current
LC that are most likely to
maintain habitat capability
over time | |

= (current LC + future LC.habitat*) / 2 I
* Holds CN constant Il Pl’OgIGSS

Subject to the influence of
future stochastic vegetation
disturbances (or lack of)




Spatial indices

6. Habitat vulnerability...
places with high current
LC that are most likely to
undergo future habitat

loss or degradation

= (current LC — future LC.habitat*)**
. current LC In progress

* Holds CN constant
** Positive deltas only

Subject to the influence of
future stochastic vegetation
disturbances (or lack of)




= Project website:

www.umass.edu/landeco/research/dsl/dsl.html

' Designing Sustainble Landscapes in the
Northeast

The overall purpose of this project (known colloguially as the igni inable Land
project, or DSL for short} is to assess the capability of current and potential future landscapes within
the extent of the Northeast (13 states) to provide integral ecosystems and suitable habitat for a suite
of focal (e.g., representative) species, and provide guidance for sirategic habitat conservation. To
meet this goal, we are developing a Landscape Change, Assessment and Design (LCAD) model, as
described in the documents below. This project is largely supported by the North Atlantic
Landscape Conservation Cooperative (NALCC), with additional support from the Northeast
Climate Science Center (NECSC).

Links to products:
"Overview :
wTechnical docs -
"Presentations
="Results

FRAGSTATS
CAPS
HABIT@
RMLands

= Personal
contact;:

Feedback:

"Manager online survey

North Atlantic Landscape Conservation Cooperative Designing
Sustainable Landscapes (DSL) Project

Liktass Landscape Ecobgy Lab: Kvin NoGangal B o, Ethan Aunkatt, BI Delucs, L b

Manager Feedback and Questlonalre
The oic

o ¥ OO
Lanndscape ssessment and .t\r:cn L o apeked o the et

Criteria for Feedback

The DSL praject 3ims o provide vr\aw consEtEnt Iformatin pertaling o bodversty corss non nu
arm h Al

vall dala and current o
PESDUITES,

General topics
1) Whe the LCAD model & extendid to the entie Rarheast in phase 2, what & the bt st of geographic thes (unks) for reccaling ecological ntegry and
summareing the model rasuts?

By state

By vatershed (ndcated prefired MUC level in the comment boo below)

By ecoregon (indated preferred ecoregion dassfication and level in the comment box beiow)

Oither (descrine akermativa ting scheme I the comment bk beiow)

mcgarigalk@
eco.umass_.edu
413-577-0655
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