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Connecticut River Watershed Landscape Conservation
Design: Spatial Data Products

Purpose

The Connecticut River Watershed Landscape Conservation Design (CTR LCD}is
intended to focusconservation actions, includingland protection, management, and
restoration whereit will likely dothemost good towards conserving biodiversitywithin
the Connecticut River watershed. The LCD provides a watershed-based conservation
designto complement or supplement conservation planning done atlocal orfiner
extents. Althoughthe LCD oftersa wayto strategicallvfocuslimited conservation
resources, byitselfit is not sufficient as a total solution to biodiversity conservation in
the watershed. This design servesas a starting pointthat should beusedin combination
with other sources of information to direct conservation.

The CTR LCDisnot a singleproduct or map. Rather, itis a padkageof data products
that collectivelyid entifyterrestrial core areas and connectors, aquatic coreareasand
theirwatershed-based buffers, and restoration opportunities for dam removal, culvert
upgrades, andterrestrial wildliferoad passage structures. This packagealsoincludesa
vanetyof supporting datalayers that separatelyprovideinformation on the ecological
valueofall landsand waters regardless of theirinclusionin the core areanetwork.

The purposeofthis document is to providea brief desaiption of the datalavers
includedin the CTRE. LCD package. A separate process documentis being devel oped to
describein detailhowthese data layerswere created.

Disclaimer

The spatial dataproducts comprising the CTR. LCD and describedin this document were
produced bythe UMass Designing Sustainable Landscapes (DSL) Project in
collaboration with the North Atlantic LCC and the Connecticut River Watershed

II;.aildscape Conservation Design (CTR LCD) parmership, with a few exceptions, asnoted
elow.

+ Theseproductswere developed to test procedures forlandscape conservation design
that could beextended to the entire Northeast Regionin thenext phaseof the DSL
project. These products are nowbeing provided to collaborating partmers for review
and thusshould beviewed asinterim pending the outcome of the reviewprocess.

+ This document providesa brief abstract on each of the data productsto facilitate
theirimmediateuseandinterpretation by the CTR LCD partners. Completeand
detailed technical documentatonis availablefor all productsat the DSL project
website.

» Theproducts describedhere indude onlythosedataproducts deemed essential to
the description of the CTR LCD. A more comprehensiveset of data products derived
forthe entireregion are availablevia the DSL projectwebsite,

Probability of development (probDevelop.tif)

Description

This product representstheintegrated probahility of development between 2010-2080
bases on a custom urban growth model thataccountsfor the tvpe (low intensity,
mediumintensityandhighintensity), amount and spatial pattern of development. This
index represents the probability of devel opment occurring sometime between 2010 and
2080 at the 3om celllevel. The projected amount of devel opment in anareais
downscaled from countylevel forecasts based on a U.5. ForestService 2010 Resources
Planning Act (RPA) assessment. Thetypeand pattern of developmentis based on
modelsof historical development andis influenced by factors such as geophysical
conditions (e.g., slope, proximityto openwater), existing securedlands, and proximity
toroads and urban centers.

Considerationsfor Using Data Laver

This layer provides a seamless and continuous representation of theintegrated
probability of developmentbetween 2010-208 0. This productcanbeusedin
combination with anyof the other desizn products that reveal places of high ecological
valuetoindicateplaces of ecological valuethat are atrisk of development and thus may
warrant land protection. This product also canbeusedtoidentify placesat riskof future
development independent of designated core areas and anvformallandsca
conservation design. Althoughthisindexisa trueprnbabiﬁty, itis perhapsbestusedin a
relativemanner to compare valuesfrom onelocation to another.

Precautionsapplyin using this dataset:

+ Probabilityof devel opment is highestnear existingroads in part becausetheurban
growth model doesnot attempt to predictthebuilding of major newroads andthe
development associated withthem.

s Atthe som cell level thereareknown grosserrorsin the National Land Cover
Dataset (NLCD) from which devel opment is mapped and the probability of
development is modeled. Therefore, thislayeris bestused as a general indication
of where developmentis likelvto occur; resultsat thecelllevel arenot expected to
behighlyreliable.

GIS Formats and Definitions

Geotiff raster (3om cells); cell value = probahility of development; rangesfrom o (e.g.,
secured land, water, already developed)to a theoretical maximum of 1.



Terrestrial data layers

" Terrestrial core-connector network (tCoreNet)

" Species landscape capability (speciesLc)

= Terrestrial ecosystem-based core area selection index (tSelectlonIndex)
= USGS stream temperature sensitivity (streamTolerance)

» Weighted index of ecological integrity (iei)

= TNC terrestrial resiliency (tResiliency)

= Regional conductance (tConduct)

" Probability of development (probDevelop)

" Regional vulnerability of connectivity (rVulnerable)

Local conductance (IConduct)

Local vulnerability of conductance (IVulnerable)

= Terrestrial road passage structure impacts (passages)
= Species climate persistence (speciesClpers80)

= Climate stress metric (climate)

" Sea level rise metric (seaRise)



Terrestrial data layers

*Headwater creek cells only
Weighted IEI USGS stream temperature
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Terrestrial core-connector network

tC oreNet , | Terrestrial cores

2080 climate change scenario
Bcore

® Starting point for regional S
conservation network to be
used with other sources of
information |

" Not the only places of high
ecological value within the
landscape

" Boundaries are “fuzzy”




Terrestrial core-connector network

Field Value | i /.:\«;;\jfﬁ/@ 8 7}
FID 512 ) il B '
Shape Polygon AN
corelD s70007 "
TYPE core

AREACOUNT 104186

AREAHA 9370.74

IEISLIM 104186

IEISUMEANEKE 9

IMPORT10K 0.0174

IMPORTRAME 10

RELIMPORT  0.0016&

RELIMPRANK 374

FLOODPLAIN 0O

FRARECOM 0

SYSTEM1 Appalachian (Hemlodk)-Morthern Hardwood Forest
SYSTEMZ2 Mortheastern Coastal and Interior Pine-Oak Forest
SYSTEM3 Laurentian-Acadian Freshwater Marsh

SPECIES] Wood dudk

SPECIESZ2 Wood thrush

SPECIES3 Louisiana waterthrush

CEMNTROIDY  153966638.265

CENTROIDY  29492629.696

SCEMARIO Z:LCC/GISFinal L.CDfcombinedJan 2015/ future /Cone




Terrestrial core-connector network

" Fcosystem composition indices

area index1 index2 index3 index4|
systemName Count areaHaindexi Rank index2 Rankindex3 Rankindex4 Rank
Pond 1,373 123.6 4.21 69 1.50 99 5.72 1 0.061 119
Appalachian (Hemlock)-Northern Hardwood Forest 73,444 6,610.0 3.08 107 71.16 171 4.18 1 0.021 27
[Northeastern Coastal and Interior Pine-Oak Forest 1,034 93.1 2.82 50 0.93 53 3.83 8 0.016 19
Laurentian-Acadian Freshwater Marsh 1,153 103.8 2.31 137 1.20 163 3.13 2 0.015 133
Laurentian-Acadian Pine-Hemlock-Hardwood Forest 18,315 1,648.4 2.02 229 17.84 263 2.75 2 0.025 23
Central Appalachian Pine-Oak Rocky Woodland 605 54.5 1.84 156 0.58 167  2.50 3 0.013 81
Stream (headwater/creek) cold moderate 558 50.2 1.63 197  0.48 246 2.22 8 o0.015 230
Stream (headwater/creek) cold low 245 22.1 1.61 213  0.20 243 2.18 6 0.013 221
Laurentian-Acadian Wet Meadow-Shrub Swamp 1,356 122.0 1.58 220 1.45 257 2.14 7  0.021 156
Lake 858 77.2 1.34 91 0.93 98 1.81 14 0.048 4
Stream (headwater/creek) cool high 146 13.1 1.24 168  0.09 177 1.68 12 -0.041 150
Ruderal Shrub Swamp 13 1.2 1.23 58 0.02 58 1.67 21 0.152 8
Stream (headwater/creek) cool moderate 50 4.5 1.19 162 0.05 165 1.61 6 0.068 55
Stream (headwater/creek) cold high 1,682 151.4 0.91 284 1.40 355 1.24 14 -0.001 244
[North-Central Appalachian Acidic Swamp 1,064 95.8 0.83 278 1.05 201 1.12 19 0.015 131
Shrubland & grassland (NLCD 52/71) 211 19.0 0.76 193 0.17 196  1.03 29 -0.015 127
Northern Appalachian-Acadian Conifer-Hardwood Acidic
Swamp 558 50.2 0.43 193 0.56 202 0.59 25 0.026 55
Stream (headwater/creek) cool low 29 2.6 0.40 207  0.03 208 0.54 59 0.059 69
Central Appalachian Dry Oak-Pine Forest 316 28.4 0.31 249 0.28 257  0.42 68 -0.007 161
[North-Central Interior and Appalachian Acidic Peatland 14 1.3 0.22 21  0.00 21  0.30 20 -0.164 20
Acidic Cliff and Talus 67 6.0 0.19 206 0.08 212  0.26 79 0.064 17
Boreal-Laurentian-Acadian Acidic Basin Fen 8 0.7 0.03 85 0.01 85 0.04 70 -0.001 51




Terrestrial core-connector network

" [ndex 1= deviation from expected (>1 is good)

=< = =

£ : : :

S ! % N % o :c‘q < %l'

o o o ® o 4 4 % % 4 >

: o B S o b o O P Q ) 3

= O i o = = o= "g -g -g .-g

systemName <O = = £ k= £ £ £ £ £
Appalachian

giitn}llleol;k)_ 73,444 6,610.0] 3.08 107 |71.16 171 4.18 1 0.021 27

Hardwood Forest

Northeastern
Coastal and
Interior Pine-Oak
Forest

1,034 93.1 | 282 50 1093 53 383 8 0.016 19

Laurentian-
Acadian 1,153 103.8 | 2.31 137 | 120 163 3.13 2 0.015 133
Freshwater Marsh




Terrestrial core-connector network

® [ndex 2 = % of focal core selection index
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systemName 85 § & &S| & E[|E&E & & &
Appalachian

gcl)itrr}llleorilk)_ 73,444 6,610.0 3.08 107 |71.16 171 |4.18 1 0.021 27

Hardwood Forest

Northeastern
Coastal and
Interior Pine-Oak
Forest

1,034 931 282 50 |0.93 53 383 8 0.016 19

Laurentian-
Acadian 1,153 103.8 2.31 137 | 1.20 163 |3.13 2 0.015 133
Freshwater Marsh




Terrestrial core-connector network

" [ndex 3 = % of total core area selection index in focal core
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Hardwood Forest

Northeastern
Coastal and
Interior Pine-Oak
Forest

1,034 931 282 50 093 53 1383 8 Jo0.016 19

Laurentian-
Acadian 1,153 103.8 2.31 137 120 163 |3.13 2 |0.015 133
Freshwater Marsh




Terrestrial core-connector network (tCoreNet)

" Index 4 = difference between average selection index in focal core
and across all cores (+ is better than average)
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Hardwood Forest

Northeastern
Coastal and
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1,034 931 282 50 093 53 383 8 ]0.016 19
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Acadian 1,153 103.8 2.31 137 120 163 3.13 2 ]0.015 133
Freshwater Marsh




| Terreﬂstrial core-connector network (tCoreNet)

" Species composition indices

Index1 Index2 Index3 Index4
speciesName sumLC index1 Rank index2 Rank index3 Rank index4 Rank
'Wood duck 93 1.46 217 0.07 332 2.00 7  0.00 217
'Wood thrush 44591 1.39 226 34.54 249 1.90 6 0.12 226
Louisiana waterthrush 152 1.19 283 0.12 402 1.63 3 0.00 283
Marsh wren 08 1.06 199 0.08 249 1.45 12 0.00 199
Black bear 57119 0.98 310 44.24 620 1.34 10 -0.01 310
Moose 15061 0.68 363 11.67 451 0.93 18  -0.07 363
Ruffed grouse 7797 0.55 472 6.04 602 0.76 22  -0.06 472
Wood turtle 254 0.52 403 0.20 433 0.72 20 0.00 403
American woodcock 1726 0.44 559 1.34 747 0.60 27  -0.02 559
Blackburnian warbler 2124 0.41 460 1.65 525 0.56 29 -0.03 460
Prairie warbler 1 0.33 306 0.00 370 0.45 33 0.00 306
Northern waterthrush 89 0.15 448 0.07 542 0.20 46  -0.01 448
Eastern meadowlark 2 0.01 512 0.00 521 0.02 234  0.00 512




Terrestrial eco-based core area select index

tSelectionIndex

" Integration of IEI, TNC
resiliency, stream
temperature tolerance, tier

1 floodplains and S1-S3

rare communities
" Scaled by HUC6

® Seamless and continuous
valuation of ecological
value (inside and outside
cores)




Weighted index of ecological integrity f

iel - | | ieiGhucé B
. Appalachian (Hemlock)- & B85 i
o s | ! Northern Hardwood Forest } K PR
* Composite of multiple S T

measures of intactness and
short-term resiliency

» Weighted ecological

systems |
" Scaled by ecological system
and HUCG R

® Seamless and continuous

valuation of ecological
value (inside and outside
cores)



TNC terrestrial resiliency

B XA | T 2

tRe siliency : | resilHuc6

Mid-elevation granitic
~ High:1

* Composite of a few

Low:o

measures of long-term

resiliency | |
" Scaled by geophysical class
and HUCG

® Seamless and continuous
valuation of ecological

value (inside and outside
cores)




Species landscape capability

- 7

" Wood thrush
clPers8o

speciesLc

; High : 0.699
_—

®* Index of habitat capability,
climate suitability and -
prevalence

® Distribution of LC values
varies among specles

,,,,,

" Not comparable across
species

= Seamless and continuous
valuation of ecological
value (inside and outside
cores)



Terrestrial data layers

*Headwater creek cells only
Weighted IEI USGS stream temperature
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Regional conductance

rConduct » ~ § rConduct

High : 0.023 [

" Relative magnitude of
ecological flow between
terrestrial cores (up to 10

km)

" Dependent on designated
cores

" Not focal species based

" Best used to assess
connectivity between cores




probDevelop

" [ntegrated probability of
development between
2010-2080

* Independent of designated _“‘m
cores Ml AT

" Strong road proximity bias

" Best interpreted as a
relative probability




Regional vulnerability

rVulnerable
® Relative likelihood of

development occurring in
places that confer high

connectivity between cores

" Dependent on designated
cores

" Best interpreted as relative
vulnerability of

connectivity between cores
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Local vulnerability

IVulnerable

» Relative likelihood of
development occurring in

places that confer local
connéctivity | | .
= Independent of designated %\ G-
cores ‘X

" Best interpreted as relative

vulnerability of
connectivity within cores




Combined vulnerability

Combined vulnerability?
® [Vulnerable within cores

® rVulnerable within
connectors




Terrestrial road passage structures

N T 7z /W// %

: . Péssage structures " Pk, judf :
passages / z'? 5

B High impact
B Medium impact
= Low impact
- Very low impact

Field Value
FID 13633
Shape Point

PASSAGEID 1574635
X_COORD  1901330.087
¥_COORD  2431550.574

BASE 601.217603
ALT 616.0163705
DELTA 14/98. 77372

IMPACT 9536.395767
IMPACT_LN 9.16297%
RANEK 42




Terrestrial data layers

*Headwater creek cells only
Weighted IEI USGS stream temperature
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Species climate persistence

VOIS L VO O Y

speciesClpers80 B v VR
‘ _High :0.453 % 4
» Average of LC and LC-
climate 2080

® Distribution of CP values
varies among species

" Not comparable across
specles

= Seamless and continuous
valuation of ecological
value (inside and outside
cores)



Climate stress metric

Y T

( Climate stress

Cllmate : " Appalachian (Hemlock)- "

Northern Hardwood Forest @82 &

" Proportional loss of

climate suitability between
2010-2080

. Modéled separatély for
each ecological system

* Abrupt changes due to

discrete ecological systems

= Seamless and continuous
valuation of predicted
climate stress (inside and

outside cores)



Sea level rise metric

seaRise - - Sa‘.‘""f‘*ﬁﬂ '

® [ikelihood of a non-
dynamic (adaptive)
response to sea level rise

between 2010-2080
® Dertved from USGS

coastal response metric

® Seamless and continuous

valuation of sea level rise
stress (inside and outside
cores)




Aquatic data layers

= [otic (river and stream) cores (loticCores)

" Lentic (lake and pond) cores (lenticCores)

" Brook trout current probability of occupancy (brookTroutLc)
" Anadromous fish index (anadromous)

= Aquatic ecosystem-based core area selection index (aSelectionIndex)
= USGS stream temperature tolerance (streamTolerance)

" Index of ecological integrity (ietAquatic)

* Aquatic buffers (aquaticBuffers)

" Dam removal impacts (dams)

» Culvert upgrade impacts (culverts)

" Brook trout climate persistence (brookTroutClpers80)

" Sea level rise metric (seaRise)



Aquatic data layers

IEI USGS stream temperature
(ieiAquatic) tolerance* (streamTolerance)
*Headwater creek cells only

Pt LU S ot :

I :
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Aquatic cores (lotic and lentic)

loticCores & lenticCores

® Starting point for regional
conservation network to be
used with other sources of
information |

" Not the only places of high
ecological value within the
aquascape

® Boundaries are “fuzzy”

Aquatic cores

—loticCores
B lenticCores




Aquatic cores (lotic and lentic)

7

loticCores - | Aquatic cores

@ |oticCores

B lenticCores R
p " » P 1

Field Value
FID 245
Shape Polyline
corell 244
TYPE Core

LEMGTHKM 14,23

SYSTEM1  Stream (headwater /creek) cold moderate
SYSTEMZ  Stream (headwater fcreek) cold low
SYSTEM3 MA

SCEMARIO Z:/LCC/GIS/Final/LCD/combined/Jan2015/fui

25 125 0 2.5 Kilometers

r7) ! =9




Lotic cores

" Fcosystem composition indices

-

F £ s :

§ & R R R

T~ - R LS SR B Y S S TRt

o o) v v ) v 0 ) v

= = a=) s~ = a=) = = s~

systemName 2 R= k= £ R= = £ £ =

Stream (headwater/creek) cold 5r8 o 6 1048 8 LT 5.6 5
noderate -5 .39 3 194 5 4 59 .03 9
Stream (headwater/creek) cold low 0.63 139 114 3.07 124 0.23 112 -0.02 169

Stream (headwater/creek) cold high 6.30 0.96 302 42.53 280 0.16 141 0.01 174
Stream (headwater/creek) cool low 0.06 0.00 119 0.00 530 0.00 530 -0.16 119
Lake 08t NA NA NA NA NA NA NA NA
Laurentian-Acadian Freshwater Marsh 0.63 NA NA NA NA NA NA NA NA

Laurentian-Acadian Wet Meadow-

Shrub Swamp 1.41 NA NA NA NA NA NA NA NA
ls\TV?:r}rlli)Central Appalachian Acidic 000 NA NA NA NA NA NA NA NA

Pond 006 NA NA NA NA NA NA NA NA




Aquatic eco core selection index

[ . T

aSelectionIndex . I aCoreSel

loticCores
lenticCores

" [ntegration of 1EI and High -1

b Low @ 0.01

stream temperature
sensitivity index (headwater |
creeks only) [

" Scaled by HUC6

® Seamless and continuous
valuation of ecological
value (inside and outside

cores)




Aquatic IEI

ieiAquatic
* Composite of multiple

measures of intactness and
short-term resiliency

» Unweighted ecological
systems

|y 1eiGhucé6

]

sloticCores

'lenticCores
High : 1

e Low:o0.14

" Scaled by ecological system @ 4 . ar?

and HUCG6

= Seamless and continuous
valuation ot ecological
value (inside and outside
cores)

Al




Stream temperature tolerance

stream Tolerance

" Index of stream
temperature tolerance (for
headwater creeks only)

" Scaled by ecological system'
and HUC6

® Seamless and continuous
valuation of ecological
value (inside and outside
cores)

[ — Z

T

- riseSlopeHuc6

loticCores
lenticCores
High:1

- Low : 0.01
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Brook trout current prob occupancy

b Iro Ole’ O utLC ' ' g;;)l((;ls(ct:g: tcapability

@amloticCores

» Current probability of [ e

wu Low:o0.14

occurrence from USGS
Ben Letcher

" Analogous to LC for
terrestrial species

= Headwater creeks only

m Seamless and continuous

valuation of ecological
value (inside and outside

cores)
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Anadromous fish

anadromous » ~  anadromous

loticCores
lenticCores

" Occurrence of 5 species of AT

1

anadromous fish: American = 2 LG EEN
shad, blueback herring, —
shortnose sturgeon, g™ 7 N

alewife, and sea lamprey

* Mainstem and major
tributaries

= All designated as lotic core

3 1.5 0 3 Kilometers




Anadromous fish

anadromous , | anadromous >
loticCores : =
» . lenticCores 3
. Ff@C ﬂOWlng VS lmp OUﬂdCd riverFlow
. e Free Flowing A
Sectlons ’ Impoundment /.. Ao s \
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Aquatic data layers

IEI USGS stream temperature
(ieiAquatic) tolerance* (streamTolerance)
*Headwater creek cells only
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Aquatic buffers

aquaticBuffers

" Graduated zone of
influence upstream and
upslope of aquatic cores

® Based on a time-of-flow
model

" Does not reflect areas of
high ecological integrity;
rather, reflects areas of
high influence on integrity
of aquatic cores
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Aquatic buffers (aqBuffers)
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Aquatic buffers

aquaticBuffers

® Tiered zones of influence
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®» However, thresholds for
tiers are arbitrary
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Dams and culverts

dams and culverts
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Brook trout climate persistence

brookTroutClpers80 - gﬁfﬁ’l‘tir{{?ﬁsistence
" Probability of occurrence -
(averaged between 2010
and 2080 climate) from
USGS Ben Letcher

" Analogous to clPers80
= Headwater creeks only

m Seamless and continuous

valuation of ecological
value (inside and outside

cores)
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