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Presenter
Presentation Notes
*Discussion of the development and review process of SE-GAP vertebrate habitat models

*For this project, SE-GAP models will serve as a first cut towards designing landscapes based on habitats and species distributions

*This is a deductive or knowledge based approach

*These models produce presence/absence maps which can then be further refined and built upon by occupancy modeling

*Ultimately, the goal is to produce models that will get at habitat suitability indices and population estimations

*The last part of the presentation is about the review process being used and how reviewers fit in and how GAP would like reviewers to provide feedback that we’ll use to inform model changes; or not


Vertebrate Data

® 608 Species (terrestrial)
® 253 birds

® Known Range

& Predicted Habitat Models

® Presence/Absence Distribution Maps
® Knowledge Based Information
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Presenter
Presentation Notes
*The SE-GAP project modeled 608 species including 253 birds

*For each species we digitized a polygon range

*Predicted habitat models – essentially compilation of existing information framed in a spatial context with existing spatial data to produce ->

*Presence/Absence distribution maps

*So, this is a KNOWLEDGE based (i.e. DEDUCTIVE) approach to modeling as opposed to a location data-based approach


SE-GAP Known Range Maps
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Presenter
Presentation Notes
*Used a variety of sources to develop range polygons including – previous state GAP effort hexagon ranges maps, field guides, primary literature, breeding bird atlases, expert opinion, recovery plans, etc...

*Also used specific spatial data in some cases when appropriate such as rivers, watershed boundaries, elevation, soils, etc...


Habitat Text Review Form

|AVIAN [BBDEEI] |Phala[:rucurax auritus

Find
|ABNFDD1020 IDouble-crested Cormorant Record

Place cursor in field
Existing State Habitat Motes: Compiled Habitat Mokes For the Region: for selection

STATE: AL Scattered breeding colonies exist throughout the region but most often in coastal areas
Breading: slorg estusnies, bays, inlets, swamps, lsgoons, marne islands ake . Also accurs nland
along large reservoir and lake shores and slow-moving rivers, Mests within mats of emergent
Wirderirg: vegetation &s well a5 in trees in standing water of swamps and lake margins. Forages in
shallows waters and roosts and loafs infon trees, pier pilings, high-tension wires, typically
General: within 30krn of nesting sites. M. Rubino, Snovid,

. Abundant in winter & during migr stion on the GuIf Coast; occasionally summers
there as well. Considered rare inland since 1961, . MEAR SHORE . RIVER, BIG, LOW
GRADIENT . DEEP WATER . FORESTED WETLAND, RIFARIAN . CLIFF, BARE
ROCK/TALUS/SCREE . . STAMDING SHAGHOLLOW TREE

STATE: NC

Breeding:

Tirne of nesting varies geographically, with local variations, and among diferent vears
3 partioular colony. MNesting begins in winter in Florida, as late as early June in southern
Alaska, Clutch size usually 1-7 (average typically 3 or 4). Incubation 24-33 days
[average around 28-30), by both sexes in burn. Hatching success was 54-75% in three
studies. Survival from hatching to fledging was 72-95% in bwo studies, First Flight to
wiater st about 35-42 days, Indepandent at sbout 9-10 wesks, Usually first breeds at
3 years, somekimes at 2 vears, rarely at 1 year. Renesting Following loss of cukch is
Fairly comman. Mests mostly in colonies, See Johnsgard (1993) For Further information.

WINTEFING:

Please Document Reviewer Mame and Date (i.e. Steve Williams, 25Feb03)

Edit Ancillary Dpen Range
Spatial Notes

Record: 14 4 |[ 4 b | »0|r#] of 106

Select Species Above

Select Lab Below

Record: 14 4 || 2 (k| e0]r#] of 3



Presenter
Presentation Notes
*Organized information in a customized Access database

*One of the first steps was to compile habitat summaries written by state GAP projects, consult sources – Birds of North America, NatureServe, primary literature, experts, etc... and assemble a REGIONAL habitat written description

*This allowed model developer to hold info in his/her mind while making decisions on model inputs

*Should note that 3 labs divided the modeling and range development – UGA, Auburn, NCSU

attempted to standardize approach for model consistency

conducted internal round-robin review for model, write-ups and range maps


SE-GAP Land Cover Map Units

® Ecological Systems - NatureServe
e Matrix, Large Patch, and Linear Types
e Small patch on a case by case basis
® Includes “modifiers” to systems
e ~174 systems mapped

® Anthropogenic Classes
e Plantations, Clearcuts, Mines/Quarries
e Pasture/Hay, Row Crops
e Development, Open Space, Utility Swaths
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Presentation Notes
*Primary input to models is species’-landcover associations

*Based on ecological systems defined and developed by NatureServe

*Mapped 154 map units in the Southeast

*Also included in the “map” are anthropogenic classes

*Altogether these provide the “map units” each species was associated with

*Just to note, the terms map unit, ecological system, land cover, land cover class are used interchangeably




Map Unit Selection (245 types)

Fitter Map Units By:
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Presenter
Presentation Notes
*Map unit selections made within the database

*Species were associated with map units in two ways – as a primary association or an auxiliary association

*By auxiliary we mean used only when within a given distance of primary map units which is specified


Map Unit Selection (245 types)

Filter Map Units By:
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Presentation Notes
*Here’s a graphic example of primary and auxiliary map units

*Brown indicates primary map units, while gold indicates auxiliary map units


Map Unit Selection (245 types)
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Presenter
Presentation Notes
*Here the red shows the model picking the primary map units and auxiliary map units within 125 meters


=
Ancillary
Data Form

B Ancillary Data Parameters

Sistrurus miliarius

Pygmy Rattlesnake

Land Cover Derivatives

Edge Type:

Yiew State
nodeling Criteria

Hydrography Road Density,/Urban Avoid Mask

Type/Buffer

Elevation

i meters
i meters

Salinity
Type: i

Stream Flow

Iir:

accumulation:

odeling Notes:
[ Check here if this

[ 5 || pe Botoms



Presenter
Presentation Notes
*Besides the land cover, the SE-GAP models used ancillary spatial data for model development

*Here is the form within the database in which additional spatial data parameters were selected for species’ models


=
Ancillary
Data Form

LAND COVER
DERIVATIVES

Patch Size
Contiguous:
Size, Buffers

NonContiguous:
% In X area

& Ancillary Data Parameters

Sistrurus millarius

Larnd Cover Derivatives

Buffier From: | reaters

™ Mont (o glie o TE

%N P Lo

Edge
Edge Type:
Busfier Valuas:

Ecotone Width: = | maters

View State
Modling Criteria

Pygmy Rattlesnake

Road Density/ Urban Avoid Mask
Land Cover Derivatives
Patch Size

=

Edge
Edge Type:

I

Buffer Yalues:

Forest Interior (static)

Forest/MNon-Forest Lse:

| | MERrs  Graphic Example


Presenter
Presentation Notes
*First, we had parameters derived from land cover such as patch size

*So, for species where we had data in the literature specifying a minimum patch size, we could use that in a spatially explicit manner for modeling

*Additionally, we could utilize a non-contiguous patch

*Essentially, a percentage of habitat within a given area

*You could think of this as a density of habitat


=
Ancillary
Data Form

LAND COVER
DERIVATIVES

Patch Size
Contiguous:
Size, Buffers

NonContiguous:
% In X area

i Ancillary Data Parameters
Slstrurus millarius Pyagmy Rattlesnake

¥ Land Cover Derivatives ™ | Hydrography

\%m*

=~ USGS EHH Basic 50ha minimum contiguous patch


Presenter
Presentation Notes
*Here’s a graphic example of patch size

*So, say we have a species that requires a minimum 50ha contiguous patch

*Well, the model can easily clump together adjacent pixels and ….


i Ancillary Data Parameters
Slstrurus millarius Pyagmy Rattlesnake

AnCi I Iary . \ IMWZMT_ Road Density,/Urban Avoid Mask
Data FOrm  c NS

]
o

7 L
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LAND COVER
DERIVATIVES

Patch Size
Contiguous:
Size, Buffers

NonContiguous:
% In X area

=~ USGS :HE 50ha minimum contiguous patch


Presenter
Presentation Notes
….pick out patches that are at least 50ha in size

*All the other clumps are dropped from the predicted distribution


=
Ancillary
Data Form

LAND COVER
DERIVATIVES

Patch Size
Contiguous:
Size, Buffers

NonContiguous:
% Iin X area

Edge
Edge Type:

i Ancillary Data Parameters

Sistrurus millarius

Land Cover Derivatives

View State
Modling Criteria

Forest/Open Ecotone Only
F/O + Shrubland/Woodland

Forest Interior

Pygmy Rattlesnake

Road Density,/Urban Avoid Mask
Land Cover Derivatives
Patch Size

=

Edge
Edge Type:
Buffer “alues:

metars

Forest Interior (static)

Farest/MNon-Farest Lse:

| :|

| | METErS  Graphic Example
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Presentation Notes
*We also implemented edge and forest interior in modeling

*This includes two types of edge – the ecotone between forest and open habitats

*And for more complex edges we added shrublands and woodlands to open

*We grouped all the forested map units and all the open map units into two distinct data layers and this allowed us to get at these areas of transition between distinct habitats or these edges

*We also had info on species who either utilize forest interior exclusively or avoid it exclusively

*This we put in context of interior based on a distance from the forest-open edge, i.e. buffer


=
Ancillary
Data Form

HYDROGRAPHY

Type/Buffer

Buffer distances:
30, 60, 120, 250, 500,
1000, 2000, 4000, >4k

Salinity

Type:
Freshwater Only
Brackish/Saltwater Only

Stream Flow
Velocity:
Fast Only, Slow Only

ZUSGS sHMM Basic

i Ancillary Data Parameters

Slstrurus millarius Pygmy Rattlesnake

Land Cover Derivatives

Hydrograply
Type, Buffer

tevel: [ -]

Elevation

Patch Size
Buffer  Buffer
Type: From: Irvhoe:
™ Flowing Water - I
™ Open/Standing Water - I
o

I l:::l::l"l'.l.}..(l.r.:i:

Min. Size: hectares
Buffer In: =| meters
Buffer From: =| meters

Hvdrugraphy-

™ MonContiguos:
%N

Type,/Buffer
Buffer  Buffer
Fram: Ihto:

[ Flowing Water | || |
[ Open/Standing YWater | | | |
[ \Wet Yegetation | || |

Edge Type:
Edge Type: !

Busffer Values:
Ecotone Width: |_

Salinity

Type: | - |

Stream Fow Wi

Accumulation: | |
B ||‘||‘|1" | |

Road Density,/Urban Avoid Mask

B meters
Maeinmum: meters
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Presentation Notes
*We also used hydrography

*So, the type of water used by a species and then a distance from or into that particular water feature

*Be it open water, i.e. lakes, reservoirs, etc… or flowing water, rivers, streams or wet vegetation which was a compilation of swamp, marsh, riparian or wetland map units

*We also used salinity and then stream flow measurements such as velocity


=
Ancillary
Data Form

ROAD DENSITY /
URBAN AVOID MASK
Level:
Low, Medium, High

ELEVATION

LANDFORMS

i Ancillary Data Parameters

Slstrurus millarius Pygmy Rattlesnake

Road Density,/Urban Avoid Mask
Level: |

Elevation

Hydrograply
Type, Buffer

Land Cover Derivatives
Buffer  Buffer

Type: From: Irvhoe:
™ Flowing Water - I
oo | e[ meter

Road Density/Urban Avoid Mask
Level: | |

Elevation

- et "."l;u;p:'l_.yb:n

™ MonContiguos:

®in

B dgt‘ . Slopa Bokioms

Edge Type:

Buffer Yalses:
Ecokore Wz [ Minirmum:
EEAT M B

Landforms

[ Cliffs [ Coves/Draws

[ Steep Slopas Flats

[ Maist Flats

[ et Flats

[ Slope Botoms

[ Slope Crests
[ Lpper Eill_l[_lEeE;
[ Flat Summits
[ Side Slopes



Presenter
Presentation Notes
*We used a road density/avoid mask for species who are intolerant of human activity – we categorized that at 3 levels

*However, we used this in reverse for species like pigeons where we LIMITED the model TO human environments

*We used elevation minimum and maximums for species where that data is explicit in the literature

*And we could limit models to specific landforms when that was appropriate


Ancillary
Data Form

MODELING NOTES

B2 Ancillary Data Parameters

Modeling Notes:

Busffier Vakaes:

Emmw-:lh'.l -Imeters
Ff-:lmFa'u:h:I vlmatsrs

Forest Canopy Closure
Minirmurm: percent

sl R l_ percent

American Toad

Hydrography
Type, Buffer
Type:
™ Flowing Waker | =l =]
r openStandmawater [ <[ =]
™ wet Venatation [ Zl =

Buffer  Buffer
From:  Into:

Road Density, Urban Avoid Mask

et [ ]

Landforms

I ciiffe

I Steap Slopes
I Siope Crests
™ Upper Slopes
I Flat Summits
I™ Side Slopes

™ Ched: here If fis species requires modaling by hand

[T Check here if this species requires modeling by hand
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Presentation Notes
*And finally, we had a space where modelers could jot down additional notes or special requirements for a model


Acadian
Flycatcher
Epidonax
virescens

Appropriate
Vegetation
(forested map
units)
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Presentation Notes
*Here’s an example using Acadian flycatcher

*First of all, we select all the appropriate vegetation

*This is essentially all the forested map units


Acadian
Flycatcher
Epidonax
virescens

Elevation
Mask
(< 4000%)



Presenter
Presentation Notes
*Then we apply an elevation mask

*That is, less 4000 feet

*So, we’re cutting everything above 4000 feet


Acadian
Flycatcher
Epidonax
virescens

Proximity to
Water

Mask

(< 200m)
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Presenter
Presentation Notes
*Then we limit the model to not greater than 200 meters from water

*And, this is our final predicted distribution for the Acadian flycatcher


SE-GAP
Pres./Abs.

Distribution
Model

Prothonotary Warbler
Protonotaria citrea

a2 UUSGS MM BasIC


Presenter
Presentation Notes
*An example predicted distribution for Prothonotary Warbler in the SE


Model Assessment

® Reviewer Agreement with model

* Need to keep It relatively simple and concise

® Assess major model components and overall model
performance

e Bayesian Belief Network Framework



Presenter
Presentation Notes
*Model assessment will be based on reviewer input and agreement with model

*What we need to do is keep it relatively simple and concise given that we nonetheless need to assess major model components and overall performance

*And do all this in a Bayesian framework


A Priori
Rankings
generated by
Modelers

B Bayeszian Belief Network Prior Confidence Level Question Form

=] 3

p oA 3 AFLSA

0 ence levels are rate SE-GAP E¥YALUATIONS

" 2 AP

1) Rate your level of agreement with

the identified geographic range

2) Rate your level of agreement that
there is ample literature available
describing the appropriate habitat for
the species within the region

3) Rate your level of agreement in
the identified habitat relationship
{model) parameters

4} Rate your level of agreement in the
available spatial data representing y y y
appropriate habitat parameters for the

species within the region

5) Rate your level of agreement in the

predicted distribution performance



Presenter
Presentation Notes
*In the database we have a form with model review questions pertaining to the major aspects of the model

*As a part of the Bayesian process the modelers themselves generated a priori  rankings

*These can then be used to compare with reviewer inputs


Reviewer Agreement with Model

1.  The light green shaded area is an accurate representation of
the known range extent of this species.

a2 UUSGS MM BasIC
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Presentation Notes
*There are 6 questions we ask reviewers to respond to

*The first pertains to the species’ range map and a reviewers level of agreement of how accurately that represents the range of that species


Reviewer Agreement with Model

1. The light green shaded area is an accurate representation of
the known range extent of this species.

2.  The parameters used to model the predicted distribution of
this species accurately represent its habitat requirements in
the southeastern United States.

ZUSGS sHMM Basic


Presenter
Presentation Notes
*The second questions is in regards to model inputs

*i.e. the ancillary spatial data and the map unit/ecological systems/land cover associations


Reviewer Agreement with Model

1. The light green shaded area is an accurate representation of
the known range extent of this species.

2. The parameters used to model the predicted distribution of
this species accurately represent its habitat requirements in
the southeastern United States.

3.  The spatial data adequately represent the species' habitat
reguirements.

= USGS : Bl ¥ asic


Presenter
Presentation Notes
*Thirdly, we ask reviewers to assess how well the spatial data we used in modeling represent species’ habitat requirements

*There could microhabitat features that were not used modeling that are just so important to a species that not having them in the model severely limits its utility

*Or, likewise there could be available spatial data that we were simply not aware of


Reviewer Agreement with Model

1. The light green shaded area is an accurate representation of
the known range extent of this species.

2. The parameters used to model the predicted distribution of
this species accurately represent its habitat requirements in
the southeastern United States.

3. The spatial data adeguately represent the species' habitat
requirements.

4.  The red pixels on the map adequately represent the
distribution of this species' habitat within the identified range
extent.

a2 UUSGS MM BasIC


Presenter
Presentation Notes
*Ultimately, we want the reviewer to comment on the final map, i.e. the predicted distribution


Reviewer Agreement with Model

1. The light green shaded area is an accurate representation of
the known range extent of this species.

2. The parameters used to model the predicted distribution of
this species accurately represent its habitat requirements in
the southeastern United States.

3. The spatial data adequately represent the species' habitat
requirements.

4.  The red pixels on the map adequately represent the
distribution of this species' habitat within the identified range
extent.

5. The published literature adequately documents the breeding
habitat requirements for this species In the southeastern
United States.

ZUSGS sHMM Basic


Presenter
Presentation Notes
*We also want to know if the literature, either those references listed in the database or not, how well does the literature document habitat and habitat use by species throughout the SE


Reviewer Agreement with Model

1. The light green shaded area is an accurate representation of
the known range extent of this species.

2. The parameters used to model the predicted distribution of
this species accurately represent its habitat requirements in
the southeastern United States.

3. The spatial data adequately represent the species' habitat
requirements.

4.  The red pixels on the map adequately represent the
distribution of this species' habitat within the identified range
extent.

5. The published literature adequately documents the breeding
habitat requirements for this species In the southeastern
United States.

6. | am an expert in the natural history of this species.

ZUSGS :HEM Basic
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Presentation Notes
*And finally, we want reviewers to rank themselves in terms of their familiarity with the species and its habitat requirements and their confidence in being able to assess the model


Bayesian Belief Network

Pred. Dist.
Performance

\Yi[eYe[=]]
Parameters

Known
Range

Spatial
Data

Ample
Literature

1 - Strongly Disagree

l

1 - Strongly Disagree

l

1 - Strongly Disagree

l

1 - Strongly Disagree

l

1 - Strongly Disagree

l

5 - Strongly Agree 5 - Strongly Agree 5 - Strongly Agree 5 - Strongly Agree 5 - Strongly Agree

1 - Strongly Disagree
l Reviewer

Self-Confidence
5 - Strongly Agree

Weighted Component and
Composite Score for Model

Decision to Revise



Presenter
Presentation Notes
*So, we take reviewers responses to the  first 5 questions, weigh that with their self confidence ranking and produce an weighted composite score for a given species’ model



*The composite score will allow us to 1) Report these numbers when distributing the data so end users will have more information on reviewer-modeler model confidence 2) Assess whether models should be re-run based on score threshold. However, all scores will not necessarily lend themselves to a model re-run. For example, if experts and modelers note the lack of information on species’-habitat relationships, we could decide model re-runs would be of limited utility. Or, if reviewers note that spatial data does not adequately represent species’ habitats, then, again, re-running models would not help without accounting for appropriate habitat components.
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