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Step 2: Design Conservation Network

Adaptive Landscape Conservation Design

Establish Conservation

| ﬂ Goals & Objectives
NS

Adiast’ 3 | Design
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Step 2: Design Conservation Network

Design Steps:

1. Select (tiered) core areas Current

L F.
’.-‘ r"

* Field verification
at all steps

2. Prioritize within/among cores focus

3. Create cote area buffers

4. Delineate corridors among cores |

5. Prioritize within/among corridors

6. Determine management needs

7. Identify restoration opportunities  ® Socio-cultural
and economic

considerations at
all steps



St_ep 2 De_sign_Con_servation Network

1. Select (tiered) core areas

Three scenarios:

" Hcosystem approach (coarse filter)...

based solely on ecosystem conditions

" Species approach...
based solely on focal spec1es
considerations

* Combined ecosystem-species approach...
based on the complement of ecosystems
and species
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a) Create core area
selection index

a) Rare/Important
systems

b) DSL Index of
Ecological Integrity
(IED) |

c) TNC Resiliency

d) USGS headwater

stream temp sensitivity

i

Rare/Important Ecosystems
Bl Tier 1 floodplains

=s VT & MA

83

Features
enlarged for
viewing

1.3% of CTR
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Step 2: Design Conservation Network

a) C]_‘e ate Core area : ?;(()l(;:()){)of Ecological Integrity (IEI)
pw High : 1

selection index | = | 001

a) Rare/Important Unweighted IEI ]
) systems ; _‘;
- b) DSL Index of '. -.
Ecological Integrity | g:'i
(IED) |
. ¢) TNC Resiliency
d) USGS headwater

stream temp sensitivity

< river floodplain

0 25 50 100 Kilometers \
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TNC Index of Resiliency

a) Create core area [
selection index

“Low: 001

a) Rare/Important
systems

b) DSL Index of
Ecological Integrity
(IED) |

c) TNC Resiliency

d) USGS headwater
stream temp sensitivity




Step 2: Design Conservation Network

a) Create core area
selection index

a) Rare/Important
systems

b) DSL Index of
Ecologlcal Integrlty
(IED) |

c) TNC Resiliency

d) USGS headwater
stream temp sensitivity

fii X\
USGS Headwater Creeks

~ ["Stream Temperature Sen51tw1ty\
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a
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Create core area
selection index

Combine the products

into a single selection
index

Inddes o Erologhoal nbegriny 4 111)

StrTemp

Combined Selection Index
CTR unweighted mean

pw High : 1

Low:o

-
e

100 Kilometers




Step 2: Design Conservation Network 2

a) Create core area selection index

(

mw High : 1

Combined selection index
CTR unweighted mean

What does the

selection index
represent?




Step 2: Design Conservati

on Network :

* Selection index: unweighted versus weighted mean

Combined Selection Index
CTR unweighted mean

mw High : 1
““Low:o

100 Kilometers

Combined Selection Index
CTR weighted mean

mm High : 1
““Low:o

- StreamTemp (1)
Resiliency (2)
IEI (3)

100 Kilometers
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on Network

e Selection index

CTR scaled versus HUCS scaled

Combined Selection Index
CTR weighted mean

mw High : 1
““Low:o

100 Kilometers

Combined Selection Index
HUCS weighted mean

mm High : 1
““Low:o

100 Kilometers
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Step2:_DesignC_:onse_rvation Network

Combined Selection Index

b) Delil’leate Core arecas ' CTR weighted mean

Tiered core areas
[ IBottom 60%

Why bother creating g
. Il Top 20%
(tiered)core areas? i

* Helps target

conservation actions

* Useful for establishing
corridors to facilitate
regional connectivity

100 Kilometers
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Step2:_DesignC_:onse_rvation Network

o ombined Selection Index
b) Delll’le ate Core arecas ' gTR weightsed mtean :

Tiered core areas
[ IBottom 60%

What does it look like if | =rran
we simply slice the

W Top 20%

selection index at a

specified level(s)?

* Fragmented
distribution (too many
small cores and
complex shapes?)

100 Kilometers




— = =

Step 2: Design Conservation Network

b) Delineate core areas

(

ik
:Combined selection index
'CTR weighted mean

P r, Sl
10 Kilometers




Step 2: Design Conservation Network

b) Delineate core areas

E

Al
3 Combmed selection index
Wi 4 CTR weighted mean
“ Tiered core areas

[ 1 Bottom 60%

Bl Top 40%
T Top 30%
- Top 20%

0 5 0 10 Kilomaters
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b) Delineate core areas

Sooge B OV ELEERN Y T4 B AN hd  ER ")
- NN \ » Combined selection index
e u% CTR weighted mean
% =2 Tiered core areas

IR | } ¥, ¢« Bottom 60%
“ | Bl Top 40%

- @ E3Top 30%
: y & 2 Il Top 20%

: F =,
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Step 2: Design Conservation Network

b) Delineate core areas

- G _ AT ' )
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Step 2: Design Conservation Network

Combined Selection Index

b) Delineate core areas | crRwecighiedmean

Top 20%

What if we use an
algorithmic approach to
build meaningful buffered

core areasr

= Number versus size

I BN

" Minimum area

' 2NN L coh
1% % " ¢ LY
" Shape (boundary “‘a’{{ T,
. . B i S ey
roughness) B e % -
" Spread barriers nds
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b) Delineate terrestrial buffered
core areas (

WL A
Combined selection index
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Step 2: Design Conservation Network

b) Delineate terrestrial buffered
core areas | ( (

LA )
}*_. ' # . Combined selection index
. %% CTR weighted mean
- " Top 30% non-aquatics

i - % Bottom 70%
&% Wl Top 30%

i ? 1
. i v
¥
"
-

10 Kilometers
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b) Delineate terrestrial buffered
core areas

6

Y .

~—3
- Combined selection index

"Top 30% non-aquatics
' 1 [ 1Bottom 70%

¥ ¥ mmTop 30%

B .__“ R T
L R T £
% R
_ _ W
10 Kilometers \




Step 2: Design Conservation Network

b) Delineate terrestrial buffered
core areas | 4 ]

~—3
. # . Combined selection index

. ' CTR weighted mean
% Top 30% non-aquatics

10 Kllometers




Step 2: Design Conservation Network

b) Delineate terrestrial buffered

"ﬂ" et W

Combined selection index
‘ CTR weighted mean
J Top 35% non-aquatics
— motorway
—pnmary
condary

Ccore areas




Step 2: Design Conservation Network

b) Delineate terrestrial buffered
core areas

1« Combined selection index

CTR weighted mean

Top 35% non-aquatics

— motorway

—primary
secondary

- Developed




Step 2: Design Conservation Network :

b) Delineate terrestrial buffered
core areas

)

o — motorway
¥ — primary

Combined selection index
" CTR weighted mean
~. Top 30% non-aquatics

secondary
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b) Delineate aquatic buffered core areas —

cadwater C k —
Herate gragient - ¢

e

| Example 1 E;‘;M+ aquatic classes

Headwater creek
— moderate N
gradient - cold

Headwater creek .

— high gradient - o

cold I ‘#‘ \
el |

What 1s the right
unit for building
cores? i, P .
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b) Delineate aquatic buffered core areas —

Examp le 1 Combm:(-lL sel(:(;-ion inde): Sﬂ_/ ,I!
- CTR weighted mean A i
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n i.' _1
J L ",
LN .
N " i

™

N

L r.' .‘
r , !
1 l15 0 | ﬁ;llirijltrrs

\ Jo A |
;e




_

Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

Examp C Combined selection index I
: CTR weighted mean
Top 30% }-.__:
T :
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y e
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|
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Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

Example 1 Combined selection index
: CTR weighted mean
Top 5%

1 0.5 0 1 Kilometers




Step 2: Design Conservation Network 4

b) Delineate aquatic buffered core areas —

| Example 1 Combined selection index G % L
: CTR weighted mean 14 _

Top 5%
0 Developed/roads
[ 1Wetlands
B Lake

| @ Pond
[JRiverine




Step 2: Design Conservation Network 2

b) Delineate aquatic buffered core areas —

I CTR weighted mean

: Example' 179 C:)mbined selection indelX-[ -._h L] A ] '1.




S_t_ep 2 De_sign_Con_servation Network

b) Delineate aquatic buffered core areas —

Example 1 Combined selection index
: CTR weighted mean
Top 5%

1 0.5 0 1 Kilometers
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b) Delineate aquatic buffered core areas —

B S e

' Example 1 Combined selection index i £Y

CTR weighted mean .
’ Top 5%

o s




Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —
Example 1

T A
Combined selection mdex
. CTR weighted mean
Top 5%

What is the best
method for
buffering cores?
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Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

ia AT BONNLTT T N

Example Combed selection mdex
CTR weighted mean

Collection of
riverine units
(small river —
‘moderate and -
low gradient —
cool)
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Step 2: Design Conservation Network

b) Delineate aquatlc buffered core areas —

Xamp e Combmed selectlon mdex A
CTR weighted mean _ g

|
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Step 2: Design Conservation Network

b) Delineate aquat1c buffered core areas —
Example SRR

Combmed selectlon mdex
CTR weighted mean
Top 5%

What is the best
method for
buffering cores?
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Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

Xamp € Combmed selectlon mdex -.' ' - "'I"'.
CTR weighted mean o, _ it w,

Small river —
moderate
gradient - cool
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Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

Example 3 Combmed selectlon mdex -"' )

CTR weighted mean __}_.
" Top 5‘? N

(=% o
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Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

Example 3 Combmed selectlon mdex a'" ' o l'f I _
CTRwelghted mean Vodls , rp" AN S S

What 1S the best
method for
buffering cores?




Step 2: Design Conservation Network

b) Delineate aquatic buffered core areas —

Example 4 Combined selection index
CTR weighted mean
Top 5%

Headwater pond
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Step 2: Design Conservation Network

) Delineate aquatic buffered core areas —

E le 4 selection ir
Xamp c Combined selection index
CTR weighted mean




Step 2: Design Conservation Network |

b) Delineate aquatic buffered core areas —

. L
Example 4 Combined selection index
: CTR weighted mean
Top 5%

What 1s the best
method for : ri

bllffefiﬂg COICS? F 0-65' 0325 0 0.65 Kilometers o . r
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» Terrestrial buffer-cores:

* Weighted versus
unweighted selection
index

Combined Selection Index
CTR Top 20% core areas
Weighted mean vs unweighted

B Unweighted
Bl Weighted




Step 2: Design Conservation Network |

= Terrestrial buffer-cores:
e CTR versus HUCS8
scaling |

Combined Selection Index
Top 20% core areas
CTR vs HUCS scaling
Bl CTR scaled

Bl HUCS scaled




Step2:_DesignC_:onse_rvation Network

» Terrestrial buffer-cores:

e CTR versus HUCS

scaling

Combined Selection Index
Top 20% core areas
CTR vs HUCS scaling
Bl CTR scaled

Bl HUCS scaled

O Ki . .
|Iﬂeters A
4 p;

0 25 50 100 Kilometers
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Step 2: Design Conservation Network

Combined Selection Index

" Terrestrial buffer-cores: CTR weighted mean
op 10%
e Threshold level

| i ’
faty ;j‘? e Py
J0 5 ML A0 Kilgmeters )
5 .
N
3
"""
0 25 50 100 Kilometers
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Step 2: Design Conservation Network

Combined Selection Index

" Terrestrial buffer-cores: CTR weighted mean
op 20%
e Threshold level

. .'."i"' '
I’:%" ‘ . .' "' .‘
ASACE { ' &,
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N

Youtt o
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»

ws
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Step 2: Design Conservation Network

Combined Selection Index

" Terrestrial buffer-cores: CTR weighted mean
op 30%
e Threshold level
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» Terrestrial buffer cores: = | Gpiineieion ndex

2 Tiered terrestrial core areas

® Tlers B Terrestrial top 10%
B Terrestrial top 20%

; ; ; B Terrestrial top 30%

How much area
should we allocate
to terrestrial
buffered cores?




Step 2: Design Conservation Network

" Aquatic buffer-cores:
e Watershed-based
buffers |

How much area

should we allocate

to aquatic
buffered cores?

Combined Selection Index

CTR weighted mean

Top 20% aquatic core areas

m High 1
"Low:0.82

/
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Combined Selection Index

» Terrestrial and aquatic = | crrweightedmean
Top 20% terrestrial plus aquatic
buffer-cores combined midiatie




Step 2: Design Conservation Network |

Combined Selection Index

» Terrestrial and aquatic = | crrweighicdmean
Tiered terrestrial plus aquatic

buffer-cores combined = Terestil top 10%
errestrial top 20%

- ' : B Terrestrial top 30%

[ Aquatic

mm High:1

- Low: 0.82
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* Display of results

Top 30% lerrestrial core areas/~ o TN Top 30% terrestrial core areas
i i

- L ¥ T 3 - X E
Combined Selection Index o gl i Combined Selection Index
CTR weighted mean i X i CTR weighted mean

cst

way to display
buffered cores?

0 075 15 3 Kilometers

S N




Step 2: Design Conservation Network

Key Decisions:
1. Terrestrial buffer-core area selection and delineation
a) Slice or algorithmic approach?
b) Size and configuration (min size; fewer larger vs
more smaller)?
c) Spread barriers?
d) CTR vs HUCS (or other) scaling?
2. Aquatic buffer-core area selection and delineation 5
a) What spatial units to user
b) What method for delineating buffers?

3. How much area to allocate to buffer-cores?

4. What’s the best way to display the results?



" Project website:

www.umass.edu

DSL
Documentation

DSL
Presentations

DSL
Products

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,
Assessment and Design (LCAD) model. as described in the documentation. This project is
supported primarily by the North Atlantic Landscape Conservation Cooperative (NALCC) with
additional support from the Northeast Climate Science Center (NECSC) and the University of
Massachusetts - Amherst.

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

FRAGSTATS
CAPS
HABIT@
RMLands

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) Whieh the LCAD modid & extended 1o the entre Northeast in phase 2, what & the best set of geographic thss (unis) for rescaling ecological ntegrty and
summarging the model results?

By state

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

By ecoregion (ndiated prefermed ecoregion dassfication and level in the comment bax below]

Other (describe akernative ting scheme in the comment box beiow)

= Personal mcgarigalk@
contact; €co.umass.edu

413-577-0655
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