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Ecological Systems:. Various L evels of Classificaiton

GAWLER et al. 143 types.

We mapped 121 types -
sometimes collapsed to 96

MACROGROUP Upland Habitats Original Ecological System Name
Alpine Acadian-Appalachian Alpine Tundra Acadian-Appalachian Alpine Tundra
Boreal Upland Forest Acadian Low Elevation Spruce-Fir-Hardwood Forest Acadian Low Elevation Spruce-Fir-Hardwood Forest
Acadian Sub-boreal Spruce Flat Acadian Sub-boreal Spruce Flat
Acadian-Appalachian Montane Spruce-Fir-Hardwood Forest Acadian-Appalachian Montane Spr-Fir-Hwd Forest
Central and Southern Appalachian Spruce-Fir Forest Central and Southern Appalachian Spruce-Fir Forest
Central Oak-Pine Allegheny-Cumberland Dry Oak Forest and Woodland Allegheny-Cumberland Dry Oak Forest and Woodland
Central and Southern Appalachian Montane Oak Forest Central and Southern Appalachian Montane Oak Forest
Central Appalachian Dry Oak-Pine Forest Central Appalachian Dry Oak-Pine Forest
Central Appalachian Pine-Oak Rocky Woodland Central Appalachian Pine-Oak Rocky Woodland
Glacial Marine & Lake Mesic Clayplain Forest Glacial Marine & Lake Mesic Clayplain Forest
North Atlantic Coastal Plain Hardwood Forest North Atlantic Coastal Plain Hardwood Forest
North Atlantic Coastal Plain Maritime Forest North Atlantic Coastal Plain Maritime Forest
North Atlantic Coastal Plain Pitch Pine Barrens North Atlantic Coastal Plain Pitch Pine Barrens
Northeastern Interior Dry-Mesic Oak Forest Northeastern Interior Dry-Mesic Oak Forest
Northeastern Interior Pine Barrens Northeastern Interior Pine Barrens
Piedmont Hardpan Woodland and Forest Piedmont Hardpan Woodland and Forest
Southern Appalachian Montane Pine Forest and Woodland Southern Appalachian Montane Pine Forest and Woodland
Southern Appalachian Oak Forest Southern Appalachian Oak Forest
Southern Piedmont Dry Oak-Pine Forest Southern Piedmont Dry Oak-Pine Forest
Southern Ridge and Valley / Cumberland Dry Calcareous Forest Southern Ridge and Valley / Cumberland Dry Calcareous Forest
Central Oak-Pine/Longleaf Pine Southern Atlantic Coastal Plain Dry and Dry-Mesic Oak Forest / Upland Longleaf F Southern Atlantic Coastal Plain Dry and Dry-Mesic Oak Forest / Upland Longleaf F
Cliff and Talus Acidic Cliff and Talus Central Interior Acidic Cliff and Talus
Cumberland Acidic Cliff and Rockhouse
Laurentian-Acadian Acidic Cliff and Talus
North-Central Appalachian Acidic Cliff and Talus
Southern Appalachian Montane Cliff and Talus
Calcareous Cliff and Talus Central Interior Calcareous Cliff and Talus
Laurentian-Acadian Calcareous Cliff and Talus
Southern Interior Calcareous Cliff
Circumneutral Cliff and Talus North-Central Appalachian Circumneutral Cliff and Talus




Ecological System Definition: NatureServe

A mosaic of plant community types/associations that

e Co-occur within landscapes with ssmilar ecological
processes (nutrient cycling, disturbance, flooding,
fire)

e similar substrates, and/or similar environmental
gradients (elevation, moisture regime, topographic
setting/local climate, ...),

e Inapattern that repeats itself across landscapes.



A classification not a land cover map
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Foundation Datasets

Elevation Landcover

NWI wetlands over.NLCD ' | S Landforms.'
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Foundation Data: Landforms

Sireams and wetlands Flats and low hills
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Confirming Samples: US
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Natural Heritage Community Element Occurrences
and Plot Data: 50,000+

Vegetation Maps: 100’s
Forest Inventory and Analysis Points: 21,000




Time Consuming Step: tagging points

Confirming Points
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must be attributed
to the correct
ecological system —
CDC is critical

> > >>»>> > > > > >

NORTHEASTERN TERRESTRIAL WILDLIFE HABITAT
CLASSIFICATION

The Northeast Habatat Classification and Mapping Project

NatureServe
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MODELS: Samples + Environmental Data

Final maps are based on models that relate system distribution to ecological variables.
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MODELS: Matrix Types.
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B 1: Summit/ridgetop
B 2: Cliff

3: Sideslope cool

4: Sideslope warm
I 5: Cove

6: Low hill/valley

7: Flats

a continuous grid of 100 acre hexagons




B 1: Summit/ridgetop
I 2: Cliff
3: Sideslope cool
- 4: Sideslope warm

I 5: Cove Simplified
6: Low hill/valley Landforms are
W 7: Flats segmented into

subunits using
image objects
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| Thanks to Alexa and Todd,
who did this work
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Figure 10 (previous slide): Transferring habitat classifications from 100 acre
hexagons to landscape units (LSUs): Step 2. In this figure, LSUs and a few local
hexagon shapes have been draped over a three dimensional model of a
landscape in Harriman State Forest in southeastern New York. Dry, oaky hills are
common in this area. The patches of probably exposed, dry, shallow-soiled
summit (brown) and warm sideslope (deeper green) have given the circled
hexagon a high Central Appalachian Dry Oak-Pine Forest (CADOPF) score, but
there are also substantial acres of cooler slopes and protected coves within the
hexagon that are unlikely settings for the dry oak-pine system. The cooler
landscape units within this hexagon can be assigned to appropriate habitats other
than CADOPF, such as the NE Interior Dry-Mesic Oak Forest or Appalachian
(Hemlock-)Northern Hardwood Forest systems.



I\/I OD ELS: Patch Types-— Serpentl ne Barren

Acidic sedimentary/metasedimentary
Acidic shale
Calcareous sedimentary/metased

' Moderately calcareous sed/metased
Acidic granitic

241 I Mafic/Intermediate granitic

| I Ultramafic

" Deep coarse sediments

0 Deep fine sediments

/~ The Baltimore Mafic Complex. Shaded in cyan, this as a large
- | | occurrence of ultramafic bedrock in the southern part of the Lower

t' '] New England/Northern Piedmont Ecoregion, on the eastern part of
~| /| the Maryland-Pennsylvania.

e



? ¥ | Close-up of a portion of the Baltimore Mafic Complex. Areas of natural
landcover (very little remains in this largely agricultural landscape) and
occurrence of ultramafic bedrock are outlined in red. Shades of green
indicate levels of canopy cover, with darker green for higher levels.
L, Gridlines demarking the edges of USGS 1:24,000 topographic quads are
R

added for scale reference.




Active River area exclusion. An active river area (ARA) grid (shades of
‘7 purple) identifies moist alluvial areas that were excluded from the
k serpentine woodland model. Areas of natural landcover and

occurrence of ultramafic bedrock are outlined in red, and low canopy
Ng~| areas within them are in cyan.
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this system; but it communicates an idea of where we can look for
expressions of the serpentine woodland habitat, or places where a
restoration of fire could help to bring back this uncommon system.




MOD ELS Patch Types — Wetlands

NWI decid wet woods
NWI conif wet woods

| NWI evergreen shrubs
NWI deciduous shrubs
NWI/NLCD emergents

A wetland
complex in
northern Maine
(Northern

Appalachian/
Boreal Forest
Ecoregion)
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Wetland Systems

- Northern Appalachian-Acadian
Conifer-Hardwood Acidic Swamp

- Boreal-Laurentian Bog

- Laurentian-Acadian Wet
Meadow / Shrub Swamp

Boreal-Laurentian-Acadian

Acidic Basin Fen
- Laur-Acad Freshwater Marsh
I ; * .’I -'. : |
Wetland S
systems in "
5 e

the complex |




Accuracy tests only by overlay

Pitch Pine Barren
Acidic Swamp
Rocky Oak Woodland §
Cl Pine-Oak Forest
App Hemlock-N
Hardwood Forest




Accuracy. overlay

System Communities

Appalachian Shale Barrens
Central Appalachian Shale Barren VA
Shale barren vegetation WV
Shale Barren MD
Virginia pine - mixed hardwood shale woodland PA
Red-cedar - mixed hardwood rich shale woodland PA
Central Appalachian Alkaline Glade and Woodland
Shale barren vegetation WV
Central Appalachian Dry Oak-Pine Forest
Shale barren vegetation WV
Dry Oak-hickory-hophornbeam Forest VT
Appalachian oak-hickory forest NY
Chestnut oak forest NY
Oak / Heath Forest VA
Northeastern Interior Dry-Mesic Oak Forest
Shale barren vegetation WV
Montane Depression Wetlands VA
Herbaceous vernal pond PA
Marsh & river marsh WV
Appalachian oak-hickory forest NY

Count

136
55
31
30
11
5
25

192
13
10

379
26
13
12
11
10




New Hampshire NHB Alpine-subalpine bog systems —
overlap with terrestrial habitats

SYSTEM_NHB SYSTEM_TNC Percent
alpine/subalpine bog system Acadian-appalachian montane spruce-fir-hardwood forest 39
alpine/subalpine bog system Acadian-appalachian alpine tundra 2
alpine/subalpine bog system Laurentian-acadian acidic cliff & talus 10
alpine/subalpine bog system N. appalachian-acadian rocky heath outcrop 28
alpine/subalpine bog system Laurentian-acadian calcareous rocky outcrop 20
alpine/subalpine bog system N. appalachian-acadian conif-hardwood acidic swamp: isolated 1

alpine/subalpine bog system Acadian-Appalachian Subalpine Woodland & Heath-Krummholz  Added

Black text: “correct”
Red-brown text: “questionable to incorrect”
Green text: newly added additional correct crosswalk




New Hampshire NHB Alpine-subalpine bog systems — NLCD-NWI




New Hampshire NHB Alpine-subalpine bog systems — NE Terrestrial Habitats
_ _ @“‘”

5




New Hampshire NHB Alpine-subalpine bog systems — NLCD-NWI




New Hampshire NHB Alpine-subalpine bog systems — NE Terrestrial Habitats
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Lessons Learned

Have you any idea of the unsettled-ness this induces? | can’t get to all the places your
models predict we have some interesting system (habitat? community?), | don’t believe
all the predictions, but can’t counter them. Part of the plan, | suppose, try to get us to
go and look. Might even work! - PSwain MA Ecologist

-Good buy-in, Folks like the ecologically based models, Northern New England, WV
and NY are really trying to use it in their SWAP plans.

- Agency biologists largely do not understand the classification. To resolve we created
the habitat guides

-Need systematic process for incorporating revisions: Should be easy to upgrade with
new NLCD for instance. Already incorporated more info for floodplains, high
mountain wetlands, shale barrens, red spruce uplands

-Essentially ignores ruderal habitats — these are of interest to many




North-Central Interior Large River Floodplain eNature (i

Descriptions: 1

* Map
e e o Dascription (NS)

Vegetation (s varisble, domimants often include sibver maple,

sycamore, green ash, Amarican alm, sweet gum, pin oak,

and swamp white oak. Underastory species are mixad. but ° . .

inchude sedges and shiubs such s butanbush, A single [ ) Slmllar Habltats
ooccumence may extend from rver's edge across the

outermesl adent of the Ssodplan or lo where || meats a wel

maadow or upland system. Examples may contain wall-

L L]
drained levees lerraces and stabiized bars, herbaceous ) E
SUed innes icss N ied b ok cological Setting
some point each spring; microtopography determines how

lang the various habitals are mundaled,

Total Habitat Acreage: 70.058 Ecolegical Setting and Matural Processes: o S e C U re m e n t

Qecurs along large rivers of streams where topography and
alluvial processes have resulted in & well-developed

Roodpiain. Soils range from very welk-drained sandy P W : :
substrates lo very dense clays Occasional severe floods I I e
can alter the system; exotie shrubs and herbs are & grealer

threal to fiocdplain commundies than to other termestrial

— Birds

Similar Habitat Types:
Matural processes are similar to those of other large rver

Roodplain syslems. Vegetation may be most similar o — H e r pt I I e S
Central Appalachian Large River Floadplaing. Only a small
northeastern poetion of the large geographic extent of this
Eysiem B in our reglon M a a | S
Crosswalk to State Wildlife Action Plans: .
Crosswalk to State Name Examples: Riparian Thicksts/Forests (PA), Wetland Hakbitat - Forested F rom LI te r at ure
Montane - Pisdmont Boltomland Forest (MD), Riparian (WA}, Floodplain Forests and Seamps (VW)
Thickets/Forests (PA), Piedmont / Central Appalachian River

Barch - Sycamone Forest (WA), Floodplan Forests And Swamps
V)

ST g R L Pt e o R W B L ST T

State Distribution:” MO, NY, P&, Va Wy

173



Places to Visit this Habitat:

Conewango Swamp Wildife Manapement Area | NY
Hartson Swamp Wildlife Management Area | NY
Erie MNationa Wildlife Refuge - Senaca Dhision | PA
Bleadow River Wildlife Management Area | Wy
Monongahela Matonal Forest | WY

Associated Species. Appendix ists sclentitic names

BIRDS: amenican bittem, bald eagle, cerulean warbler, gresn
heron, prothonotary warbler, virginia rail, warbling vireo, willow
fiyzatcher

HERFTILES: eastem hog-nosed snake, esasiem massgsauga,
easlern ribbonsnake northem leopard frog, red-eared slider,
Spiny sofished, upland chorus frog

INSECTS: blue-faced meadowhawk, broad-wnged skipper

FLAMTS: greater bladdersort (Lirculara macrorhiza), gresn
Erow-arum {Peltandra virginica), hairy ssamp loosesirife
{Decodon verBicillatus), harbinger-of-spring (Engenta bulbosa).
nartham water-plantain (Alsma iriviale), poison-sumas
{Texlcodendron vernix), purple-rochket (lodanthus pnnatifidus),
rver sesdnoy (Ludwiga leptocarpa), shaotingstar (Dodecatheon
meadia), sword Bogmal (WalfMalla gladiada )

Species of Concern (G1-G4). Appendix ists scientiic names

HERPTILES gresn salamandar, helbender, jafferson
salamander

INSECTS: eyed brown, bwo-spotted skippper

PLANTS: Appalachian sedpe (Carex appalachiza), hard-
stammed bulrush (Schoenoplectus acutus), iarge marsh St
John's-wort (Triadenuem tubuosum ). nodding rattliesnake-rool
(Prenanthes crepldinea), doul smatweed [ Polyganum
robustius)
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Deveioping a consistent habitat classification framework and map Is & el

seen by many Northeastern biologists and managers as critical for NatureServe

developing habitat-based conservation efforts. To that end, the Northeast Terrestrial .
Habitat Mapping Project was undertaken with the support of the Northeast Association More Information
of Fish and Wildlife Agencies (NEAFWA) as part of iis Regional Conservation Needs

assessment, and completed in 2012. This map is the counterpart of the Northeast Habitat Map Poster

Download the Habitat Map pdf poster
- T \ fEEE‘ The Northeast Terrestrial Habitat
(2 - Ryt man nrovides a consistent man of Habitat Map Dataset
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Low elevation Spruce-Fir—Hardwood
Sub-boreal Spruce Flat

Northern Hardwood forest :
Pine-Hemlock Hardwood Forest 4%+

Proposed area
for expansion
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Not sure how to stratify the

mapping
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Bl Summtt!ridgetop
B 2: Cliff

3: Sideslope cool

' 4: Sideslope warm
I 5: Cove
6: Low hill/valley
7: Flats

Wetlands, devel’d areas, &
agriculture have been masked
out & appear in white
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We know that in this region, Central Appalachian Dry Oak-Pine Forest & Northeast Interior Dry-Mesic Oak
Forest & Appalachian (Hemlock-) N. Hardwood Forest all occur in immediate proximity & grade into one
another; that AHNHF occupies the lower land position, moister/cooler settings; that NEIDMOF covers
many mid-slope areas; that CADOPF occupies high land position sites & warm slopes and hills

Predicted
system:

NEIDMOF /
CADOPF
(92,386

hexagons) = CADOPF

~ NEIDMOF/
AHNHF (27,287 : CADOPF
. hexagons)

: NEIDMOF/ :
SCIMF* (33,537  CADOPF
. hexagons)

Split between CADOPF.

- If prediction3 = SCIMF*:
. & SCIMF is mapped
within 600m,
SCIMF; else if

If prob_CADOPF |
>=018&if

If prob_CADOPF >= If prob_CADOPF >= 0.1 E
| focalmean solar :

0.1 & if focalmean & if focalmean landposition:

landposition : < 40, - prediction3 = AHNHF & radiation >= 90,
< 50, CADOPF, else - CADOPF, else NEIDMOF. it is mapped within :  CADOPF;
NEIDMOF : . 600m, AHNHF; else otherwise
NEIDMOF cool-moist | NEIDMOF

Split between
5 CADOPF & 5
NEIDMOF with solar:
. influx as above

 Split between CADOPF &
NEIDMOF with '
landposition as above

AHNHF cool-moist
& NEIDMOF with

. If prob_SCIMF* >=
. 0.2&SCIMFis
~ If prob_SCIMF*>=0.1& If SCIMF*is mapped | mapped within
. SCIMF is mapped within | within 600m, SCIMF; : 600m & focalmean
If prob_ CADOPF >= 600m & focalmean else if prob_ AHNHF >= | landposition ge 55,
0.1 & if focalmean  landposition > 45, SCIMF; 0.1 & AHNHF is mapped:  SCIMF; else if
landposition - else if prob_CADOPF >= ' within 600m, AHNHF;  prob_CADOPF >=
< 45, CADOPF, else 0.2 & focalmean landpos <. else NEIDMOF cool- 0.1 & focalmean
NEIDMOF . 40, CADOPF; else moist . solar radiation >=
NEIDMOF 90, CADOPF;

else NEIDMOF

* South Central Interior Mesophytic Forest



