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Step 2: Design Conservation Network

Adaptive Landscape Conservation Design

Establish Conservation

| ﬂ Goals & Objectives
NS

Adiast’ 3 | Design
ConNet ?.. Ecological ot ConNet
- & - Socio-cultural -
2+*°  Economic °° |
Evaluate L . ) Implement
ConNet V ConNet

\ Monitor ConNet /



Step 2: Desig_n__Conservation Network

Design Steps:
1. Select (tiered) core areas Currelnt
2. Create core area buffers focus
3. Prioritize within buffered cores |
4. Assess connectivity among cores i : .
5. Prioritize among cote areas * Field verification
6. Prioritize among linkages Bl
7. Prioritize within linkages * Socio-cultural
8. Identify restoration opportunities and ?COHO@iC
9. Determine management needs considerations at

all steps



Create (buffered) core areas

Core area scenarios:

" Hcosystem approach (coarse filter)...
based solely on ecosystem conditions

» Species approach... Rl
based solely on focal species Current

: ; focus
considerations |

" Combined ecosystem-species approach...
based on the complement of ecosystems
and focal species



Conceptual framework

Interspecific
interactions Disease

Persecution

Unmeasured biogeographic factors

Urban growth Climate change
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LC examples

Blackburnian Warbler
Landscape Capability (LC) 2010

m High : 1
low: 0

0 25 50 100 Kilometers

Brook Trout

Landscape Capability (LC*) 2010

mm High ; 99

T low 0

100 Kilometers




Spatial indices

" Grids depicting relative | 1. Persistence*
magnitude of persistence,
vulnerability or expansion of
landscape capability due to 3. Climate vulnerability

climate change, habitat 4. Climate expansion
change or both

2. Climate persistence*

: 5. Habitat persistence®
" Quantile-scaled non-zero

6. Habitat vulnerability

values within project area

= Usetul for prioritizing areas
*Raw-scale form can be

for species conservation (in : . L
used in species optimization

raw-scale form) or visualizing
potential future change



Spatial indices example

= Climate persistence...
; ; Bl.ackburnial:l Warbler
places with high current Climate Forsistence 2080
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)

100 Kilometers




Create (buffered) core areas

Focal species approach:

a) Select species™® - * Representative
b) Establish targets based species

on objectives | * Optionally, rare
C) Create selecti_on index | species

d) Select core areas to
meet targets .

*Under the assumption that representative species
act as surrogates for other priotity species



Step 2: Design Conservation Network

a) Select representative species

Species Habitat Guild
American Woodcock Young forest w/openings
Black Bear Large tracts of forest

Blackburnian Warbler
Blackpoll Warbler
Brook Trout*

Eastern Meadowlark
Louisiana Waterthrush
Marsh Wren

Moose

Northern Waterthrush
Prairie Warbler
Ruffed Grouse

Wood Duck

Wood Thrush

Wood Turtle

Mature mixed forest

Spruce-fir forest

Headwater creeks

Pastures & grasslands

Riparian forest

Freshwater & tidal marshes
Large tracts of mixed forest w/wetlands
Forested wetlands

Shrublands and savannahs
Young forest

Swamps & floodplain forest
Mature decid. forest

Forested streams & adj. uplands

*From Letcher’s
group (different
modeling

framework)

One or more
diadromous
fish species
under
consideration
(Coarse-scale
binary data)



Step 2: Design Conservation Network

a) Select rare species®

* Terrestrial/wetland species:

v'Bat hibernacula o
v'Puritan and Cobblestone Binary
tiger beetles | - (presence
* New England cottontail only data)
= Aquatic species: | | |
o ;

*Contingent on availability of suitable
extant digital data (i.e., existing maps)



Create (buffered) core areas

Focal species approach:

a) Select species e Translate each

b) Establish targets based representative species’
on objectives* | objective into percentage

c) Create selection index of current Lélﬂdw_&lpe

d) Select core areas to Capability (LC) or

probability of occupancy

meet targets .
(brook trout)

*Under the assumption that species’ objectives
can be translated into landscape capability units



Create (buffered) core areas

b) Establish representative species’ targets

See terrestrial team documents for the full mattix

Species Habitat Threats* Responsibility Rarity Weight
i Sum of
Guild Facing Facing Climate® Vulnerability High regional High global Regionally waishted
significant significant vulnerability to urban responsibility | responsibility? | rare? [based | osv ang oo
habitat non-habitat in CRW? growth®** jn for the |based on % of | on acresof entries
threats threats e [based on CRW? Mortheast? | 519P=lpopulstion | suitsble across 8
excluding =74 e e | edon | I e (] e
. climate niche C =g | i
development | A:in CRW, B: e d::”tfu':hl;ﬁ tﬂ::lﬂ;jf:ﬂ:al in Mortheast estimzted by W [ % of LC to
finciudes 1234 Range-wide projected for rowrth Capability wi Re;iunal zlso LC models: be captured
Az in CRW, B: year 2080: prajected in Mortheast Region listed for II‘3MKFES=" in final
Range-wide =50% year 2080) occurring in CRW: reference) "+ . }15“"1": o FElE:t':‘“
reduction = >10% of LC = "+”) ,#50M="--" I index for
o | Core sreas)
Weight A1D A:050 05 10 0.50 0.25 05
contribution B:0.5 B:0.25
of criteria
American Young A+ B+ 0 AZD 0 a +2.25
Woodcock forest *# lack of -6.6% 5.3% of LCin NE 3% in CRW 2 million acres (72 5%)
w/openings [a.ppruprlate:l 17% in NE
disturbance,
forestry
[moderate
Severity,
moderate
Immediacy, high
Spatial Extent]



Create (buffered) core areas

b) Establish representative species’ targets

Species Habitat Guild Target LC units
American Woodcock Young forest w/openings 72.5% 1,773,445
Black Bear Large tracts of forest 40.0% 15,435,393
Blackburnian Warbler Mature mixed forest 62.5% 3,332,391
Blackpoll Warbler Spruce-fir forest 85.0% 282.410
Brook Trout Headwater creeks 50.0% 642,445
Eastern Meadowlark Pastures & grasslands 72.5% 146,087
Louisiana Waterthrush  Riparian forest 62.5% 161,503
Marsh Wren Freshwater & tidal marshes 62.5% 13,639
Moose Large tracts of mixed forest w/wetlands 55.0% 7,236,174
Northern Waterthrush  Forested wetlands 55.0% 145,593
Prairie Warbler Shrublands and savannahs 50.0% 1,623
Ruffed Grouse Young forest 45.0% 6,983,301
Wood Duck Swamps & floodplain forest 50.0% 173,521
Wood Thrush Mature decid. forest 55.0% 9,408,591
Wood Turtle Forested streams & adj. uplands 80.0% 380,721




Create (buffered) core areas

Focal species approach:

a) Select species ~* Which product(s) to use?
b) Establish targets based v Curtent 1.C

on obiectives S
] e Persistencet

c) Create selection index* s’ Climate persistencet

d) Select core areas to e Habitat persistence +

meet targets .

*Requires products given in LC units for the species
optimization algorithm (use raw scale grids)



Create (buffered) core areas

c) Create selection index

For each representative

specles:
* Select spatial product
(or average products):
v Current LC
o Persistence T
 Climate persistence T

* Habitat persistencet

Blackburnian Warbler
Landscape Capability (LC) 2010

e High : 1
Low: 0

100 Kilometers
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Step 2: Design Conservation Network

C) Cr C ate Sele Ction index : Rare Species Locations

ElEat hibernacula
& Tiger beetles

For each rare species:

* Binary (0 vs 1) maps
of critical habitat?

v’ Tiger beetles | B | _.ﬁ

v’ Bat hibernacula 3 _, L) )

* New England oy %%'7” °.
“cottontail? A ﬁ % - -

* Aquatics? - N\ - |

0 25 50 100 Kilometer




Step 2: Design Conservation Network |

c) Create selection index

Combine across species:

 Standardized sum of
selection index (e.g,,
current L.C) across
species

* With or without rare
species?

Combined Selection Index
14 species (without brook trout)

pm High : 0.28
“Low:0




Create (buffered) core areas

Focal species approach:

a) Select species ~ * How to achieve all
b) Establish targets based species’ targets in the

on objectives ' minimum total area, while
c) Create selection index creating practical core

areas that don’t omit the
best habitat for each
s_pecies?

d) Select core areas to
meet targets



_

Create (buffered) core areas

Blackburnian warbler LC distribution

-
= * Make sure we capture the
c g _ best habitat in the cores
E (]
o
O
© o 4
D_ Lo ]
S — —n-n_rmrm_l'l'n-n-n—.—.-—

001 009 017 025 033 04 047 055 063 07 077 08> 093 1
LC



S_t__ep 2 _Design___C_on_s_e_rvation Network

[ *. , Combined Selection Index
ApproaCh O: Sllce 14 species (without brook trout)

Top ~25% slice

[ loutside cores

e Slice combined selection | mcoreareas
index

* Two fatal problems:

v'Selecting the “richest’” areas
does not guarantee '
completeness

v Emphasizes “edges” or the
juxtaposition of different

habitats (greatest species’ I GG o
N

distribution overlap) at the e

S

eXpenSC Of “iﬂteriors” 0 25 50 100 Kilometers




S_t__ep 2 _Design___C_on_s_e_rvation Network

" Approach 1: Overlay | B i
25% of targets
. . 10
* Slice each species’ | -
2
selection index to achieve | .;
: -5
corresponding target | =
* Union the slices
: . L B
v'Guaranteed best locations .
for each species, but at cost
of seeking to minimize
combined area due to
overlapping distributions o bena
v'Fragmented/pixelated cores wpt
0 25 50 100 Kilometers
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Step 2: Design Conservation Network |

» Approach 2: Pseudo- | v apecien Cwithou brook trout
; : L ¥ m High : 0.28
optimization algorithm

_-LOWZO

* Capitalize on species’
overlapping distributions
to minimize total area

e Avoid a priori designation
of conservation units

® Build cores with kernels
to avoid pixelation

e Find deterministic
solution




Step 2: Design Conservation Network |

» Core area pseudo-
optimization

Step 1. Select seed for
core (peak of selection
surface)

* Within CTR or each
HUCS or other

Combined Selection Index
14 species (without brook trout)
Optimization Step 1
m High : 0.28

low: 0
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Step 2: Design Conservation Network |

= Core area pseudo- | e el b trout)
p- E M Optimization Step 1
optimization | o High : 0.28
: 3 . “Flow: 0
Step 2. Build core area
using resistant kernel
based on selection

surface
* Bandwidth
* Smoothness

e Barriers

e Minimum size
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Step 2: Design Conservation Network 7

® Core area pseudo- | o e ot
. . . Optimization Step 1
optimization | s High : 0.28
. “low: 0

Step 2. Build core area
using resistant kernel
based on selection
surface

* Bandwidth
* Smoothness

e Barriers

e Minimum size




Step 2: Design Conservation Network

» Core area pseudo-
optimization

Step 2. Build core area
using resistant kernel
based on selection
surface

* Bandwidth
* Smoothness
* Barriers

e Minimum size

Combined Selection Index
14 species (without brook trout)
Optimization Step 1
m High : 0.28

low: 0

)

9
W

'3

0 25 50 100 Kilometers




Step 2: Design Conservation Network

» Core area pseudo-
optimization

Step 3. Compute sum of LC

units in core area(s) for
each species and compute
deviations from targets

Weight

Deviation

Target Cores
Species (LC) (LO)

% IN

Cores Deviation Weight

A - 10 O
B 20 2
C 50 10
D 100 30

0]
0.1
0.2
0.3

1
0.9
0.8
0.7

0.29
0.26
0.24
0.21




Step 2: Design Conservation Network |

» Core area pseudo-
optimization

Step 4. Create weighted
selection index to
reflect species’
deviations from targets

Combined Selection Index
14 species (without brook trout)
Optimization step 400
m High : 0.068

_LOWZO

0 25 50 100 Kilometers




Combined Weighted Selection Index
15 species (with brook trout)
Optimization Step 1

- High : 2.3025

low: 0

0 25 50 100 Kilometers

0 25 50 100 Kilometers

Combined Selection Index
14 species (without brook trout)
Optimization step 400
pm High : 0.068

_LOWZO




S_t__ep 2 _Design___C_on_s_e_rvation Network

» Core area pseudo-
optimization

Step 5. Repeat steps

. ¥ — blbw — blackbear moose
1-4 until all spectes’ o | B ows o
''''' woth == glin Tt praw
targets are met or a ) R e
specified percentage % 7] —
of the landscape is - e
included in the s
cores 24 ; ‘ ‘
- 0 100 200 300 400



Proportion of target

1.5

1.0

0.5

0.0

lowa

250/0 Of
Targets

9% of
Landscape




Step 2: Design Conservation_ Networ-k' |

.M nte%-ue Sandplains : 3
IR | a‘ ' )

i
HS

3
*

4
dt Core #440




Step 2: Design Conservation Network

r

, Selectlon 1ndex Step 1 'l

F,J




Step 2: Design Conservation Network o

a2 a1 - ’
Selection index Step 40Q '

(e

' L=
-.-‘:h"' .



Step 2: Design Conservation Network

Pralrle warbler selection 1ndex
ol -4 f‘lt

5 -




Step 2: Design Conservation Network ;.

Species Cores Areas
14 species (without brook trout)
25% of targets

Il Cores

é

' 3 ! G Kilometers

B

W+E
S
0 25 50 100 Kilometers

Species Cores Areas
14 species (without brook trout)

25% of targets

1Cores
pm High : 0.28
low: 0

0 25 50 100 Kilometers
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Step2:_DesignC_:onse_rvation Network

* Core area pseudo-optimization

Verification of i
core area H
composition

15
|

10
|

= Landscape

— (Cores

Density

0.0 02 0.4 06 0.8 1.0

LC



Step 2: Design Conservation Network |

» Species-based vs ecosystem-based core areas

Terrestrial Core Areas
Weighted selection index without rare
CTR-HUCS hybrid scaled
25% of landscape included
Fewer/larger cores areas

Il Core areas

Species Core Areas
14 species (without brook trout)
25% of targets
[Joutside cores
I core areas

25 125 0 2.5 Kilometers

I
N
W+E
S
0 25 50 100 Kilometers
I BN




Step 2: Design Conservation Network

Q1. How to treat aquatic species?

Brook Trout & American Shad Cores
Brook trout (prob occurrence)
[10-0.85

mm0.85-0.99

American Shad

— Absent

—Present

e Build brook trout cores the
same Way aSs aquatic Cores? 0 25 50 100 Kilometers




Step 2: Design Conservation Network G

Q2. Which spatial product(s) to use for each species?

Blackburnian Warbler
Landscape Capability (L.C) 2010

mw High : 1
“low:0

0 25 50 100 Kilometers

Blackburnian Warbler
Climate Persistence 2080

mm High : 0.37
T low 0

0 25 50 100 Kilometers




e Could build cores

simultaneously within

each geographic tile (e.g.,

HUCS) to ensure even
distribution

S_t__ep 2 Design_Con_s.ervation Network

Q3. CTR or HUC?-based distribution of cores?

Species Core Areas
14 species (without brook trout)
25% of targets
[Joutside cores
I core areas

[ THUCSs

0 25 50 100 Kilometers
I N




_Step 2: Design Conservation Netweork

Q4. With or without rare species?

Rare Species Locations
ElBat hibernacula

* Could add binary rare | Toorbestes
species grid to the
selection index, target
100%, and treat like other

specles

TR

* Or add rare species
locations to cores post-
hoc

i
ki
2

B

0 25 50 100 Kilometers




Step 2: Design Conservation Network

Q5. Fewer/larger or more smaller cores?

Combined Selection Index
14 species (without brook trout)
Optimization Step 1
mm High : 0.28

low : 0

0 25 50 100 Kilometers

Combined Selection Index
14 species (without brook trout)
Optimization Step 1
mm High : 0.28

T low: 0

0 25 50 100 Kilometers




S_t__ep 2 _Design___C_on_s_e_rvation Network

Q6. Meet all targets or % of landscape?

Species Cores Areas
14 species (without brook trout)

* Could build cores to meet =¥ orumes
all targets and live with 9% of
the percent of the | Landscape

landscape in cores

* Or adjust targets
downward to achieve a
desired percent of the

landscape in cores

0 25 50 100 Kilometers




Step 2: Design Conservation Network

Key Decisions regarding species-based core areas:

* How to treat brook trout and other aquatic species?

Which spatial products to use and how to weight them?

CTR vs HUCS vs other distribution?
With or without rare species?
Fewer/larger vs more smaller?

Meet all targets or % of landscape to include?

?



" Project website:

IWWW.umalss.ed-u / lanldeco-/ research /dsl/ dsl.ht-ml

Designing Sustainable Landscapes

The overall purpose of this project (known colloquially as the Designing Sustainable
Landscapes project, or DSL for short) is to assess the capability of current and potential future
landscapes. currently 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
strategic habitat conservation. To meet this goal, we are developing a Landscape Change,

DSL Assessment and Design (LCAD) model. as described in the documentation This project is

DSL
Documentation

Presentations supported primarily by the North Atlantic Landscape Conservation Cooperative (NALCC) with

additional support from the Northeast Climate Science Center (NECSC) and the University of

DSL Massachusetts - Amherst.
Products

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



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47

