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What does LINK do?

= USGS

LINK is a set of ArcGIS
tools that create maps,
tables, and graphs of

» Potential Species Occurrence
(PSO)

* Potential Species Richness
(PSR)

« Simpson’s Diversity Index
(SDI)

« Zonal composition

Upper Midwest Environmental Sciences Center



LINK’s Background

- Part of the Bird /4
Conservation Region 23
bird modeling project b

« Developed in partnership . **-»'
with the USFWS e

» Provides tools to b/

evaluate potential habitat

. * LINK was created for
s refuge and regional
N planners AN

2USGS
Upper Midwest Environmental Sciences Center



LINK's Technical Background

* LINK operates within

L“ N 2 o ArcMap 9.1, requires
e VISAVIVANe Spatial Analyst

ArcGIS Tools

For « Open-ended tool,

Ly Conservation allowing for user-supplied

= USGS

data

« Can perform analyses
over broad areas

Upper Midwest Environmental Sciences Center



LINK Input Variables

« Matrices contain
species/landscape variable
retaliations

« Source layers define
landscape variables

 Range maps restrict and
modify analysis

« Zonal layers provide spatial
units for summarization and
comparison

2 USGS
Upper Midwest Environmental Sciences Center



Matrix\Source Layer

Open Water (11)
Low Intensity Residential (21)
High Intensity Residential (22)

Commercial (23)
Rock/Cla

Bkcomeanonon | 0 | o | o | o |
e [0 | w0 | 0 | w |
sione [ w0 | w | w | =
s [ w | | 0 | o 4
oo | w | 0 | 0 | o0 %
T N N O O
T

Source Layer
(landscape variable) & ; Matrix

=< USGS

Upper Midwest Environmental Sciences Center



Range Maps

 Range maps restrict

lk . and modify analyses

o g
E-'-i!“'iﬁé‘ - Range can be treated
B as a
— binary mask
High : 548348 — continuous surface of
Low : 0.000784 abundance

 The use of range is
optional

Black-billed Cuckoo

Breeding Bird Survey,
relative abundance

a USGS
"
ol Upper Midwest Environmental Sciences Center



« Zonal layers provide
units of comparison

 Examples
— land ownership
— refuge boundaries
— political boundaries
— ecological zones
* The use of a zonal layer
IS optional

Upper Midwest Environmental Sciences Center



LINK: Installed Data

1 Matrix

— birds of Bird Conservation Region 23
(BCR 23)

— scored for the National Land Cover
Dataset (NLCD)

609 MB of source layers, NLCD

12 MB of zonal layers
— hexagons grids

— counties

— incremental buffers

— ecoregions

156 MB of range maps
— Breeding Bird Survey (BBS)
— NatureServe (NS)

Upper Midwest Environmental Sciences Center



LINK: User Data

 Users can enter data
specific to their needs
— matrices
— source layers
— zonal layers
— range maps

* Wizards mediate data
entry

Upper Midwest Environmental Sciences Center



LINK Query Dialog

=)

Queried kems:

Data Layer Selections: ] Range: ] Query Parameters: ]

3l * A single run of the

LINK tool is termed a
LINK query

* LINK query parameters
are set in the LINK
Query dialog

Upper Midwest Environmental Sciences Center




LINK Query Dialog

- The LINK Query
—— dialog is launched
within ArcGIS from a
toolbar

[O=FTEL]

Wizards to enter Help
matrices, source
layers, and zonal

layers

Any Value
Cuckoos and A II|

Any Value
:|| n FI /ca fcf er

Upper Midwest Environmental Sciences Center



LINK Query Dialog: Queried ltems

e Select matrix

i

Queried Items: | Data Layer Selections: I Range: I Query Parameters: I o S e I e Ct
' Queried Items (213)
Any Value

Al
Acadian Flycatcher

—a single species
An;ér'ic;rt( dfinch Or

American Kestrel
n Redstart

American Robin .
American White Pelican . S a CO e Ctl O n O
American Wigeon

American Woodcock

Bald Eagle "
Baltimore Oriole S p e C I e S
Bank Swallow

Barn Owil

-y

mG|

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

* You may also load
a previous query

Upper Midwest Environmental Sciences Center



LINK Query Dialog: Data Layer Selections

* Select source layer

' » Select zonal layer

Counties (MN)

 Select zonal field

[SOURCE LAYER]

» Metadata for the selected
b zonal and source layers
loads into the Metadata
textbox

Upper Midwest Environmental Sciences Center



LINK Query Dialog: Range

Queried Ttems: I Data Layer Selections:  Range: | Query Parameters: I

[» Use range map(s) when calculating habitat

Directory containing range maps:
CALINK)Data\Range'\BBSY,

Browse

Range map names are based on the following field:

AOU Code -

[v Drop spedies that don't have a range map

[» Drop species whose range is outside of source layer

[v Treat range map as relative abundance when calculating PSO
Note: GRID names can only contain alphanumeric, dash and

underscore characters. The first character in a GRID name should
be alphabetic. The length of a GRID name should be no longer then

13 characters.
? Cancel | |

= USGS

Locate the directory
containing range maps

|dentify which matrix
field contains range
map names

Choose how to handle
problematic conditions

Choose how range
maps are treated (PSO)

Upper Midwest Environmental Sciences Center




LINK Query Dialog: Query Parameters

Queried Ttems: I Data Layer Selections: ] Range: Query Farame

[+ Calculate Zonal Areas & Simpson's Diversity Index
Where String (editable):
WHERE ([SELECT1].[sPriority] IN ("1")) AMD ([SELECT1].[=Breed]

Output Name:
MM_Priorityl_Breeders

Output Directory:

C:\temp\MMN_Priorityl_Breeders

[MATRIX]

ters:

Choose to calculate
zonal areas and SDI

Fine tune the query’s
“where string”

Name data frame and

output fo

Specify t
output fo

der
ne location for

der

Launch LINK query

Upper Midwest Environmental Sciences Center



Example Query

Example Query’s Objective:

To evaluate Minnesota counties for

high priority, regularly breeding, bird
habitat as identified within the BCR

23 matrix.

&

USGS Upper Midwest Environmental Sciences Center




Example Query: Queried Items

Example query:
 Matrix = BCR 23
Matrix

* Priority = 1
* Breeding = Regular

 Number of queried
items

— 213 species
— 22 species
— 20 species

Upper Midwest Environmental Sciences Center



Example Query: Queried Items

Acadian Flycatcher Loggerhead Shrike
Black Tern Long-eared Owl
Black-billed Cuckoo Marbled Godwit
Blue-winged Warbler Peregrine Falcon
Bobolink Red-headed Woodpecker
Cerulean Warbler Sedge Wren

Common Tern Short-eared Owl
Dickcissel Upland Sandpiper
Golden-winged Warbler Wilson's Phalarope
Henslow's Sparrow Wood Thrush

a USGS
e
ol Upper Midwest Environmental Sciences Center



Example Query: Data Layer Selections

Example query:
e Source layer = MN

(\|Xein)
SovRce v « Zonal layer = Counties
r'-J:-'J-.T IOMAL LAND COWER DATA (MNLCD) (M N)

« Zonal field = COUNTY

Upper Midwest Environmental Sciences Center



Example Query: Range

Queried Ttems: I Data Layer Selections:  Range: | Query Parameters: I

[» Use range map(s) when calculating habitat

Directory containing range maps:
CALINK)Data\Range'\BBSY,

Range map names are based on the following field:

AOU Code -

[v Drop spedies that don't have a range map

[» Drop species whose range is outside of source layer

[v Treat range map as relative abundance when calculating PSO
Note: GRID names can only contain alphanumeric, dash and

underscore characters. The first character in a GRID name should
be alphabetic. The length of a GRID name should be no longer then

13 characters.
ﬂ Cancel | |
= USGS

Example query:

Range Maps = BBS relative
abundance

Range names field = AOU
Code

Drop species
— that do not have a range maps

={rue

— whose range is outside of
source layer = true

Treat range map as relative
abundance when calculating
PSO = true

Upper Midwest Environmental Sciences Center



Example Query: Query Parameters

Example query:

Queried Ttems: I Data Layer Selections: ] Range: Query Parameters: 2 Ca I Cu Iate ZO n aI a reas
[+ Calculate Zonal Areas & Simpson's Diversity Index a n d S D I = t r u e

* No edits to “where string”
e rotes « Data frame and output

Output Directory:

C:\temp\MN_Priority1_Breeders fO I d e r n a m e
MN_Priorityl Breeders

« Output folder location
C:\temp\

WHERE ([SELECT1].[sPriority] IN ("1")} AND {[SELECT1].[sBreed]

[MATRIX]

Upper Midwest Environmental Sciences Center



Example Query: Output Report

* Processing time ~ 10

- . - hours
SXEII;YEI'hSue:gIai/S,geup?treyrr?berZQ,2005 When the query has

“fi MR r%”@%‘(t'%lﬁrt
g\ﬂgggxl\]/latrix W"%@B@ﬁ§8|ng tlme
[FEQ_UER|E'1D' ITEMS] ~q%Qr§l’gQthg§
B;g)er?i/ﬁg: 'Regular’ % WW% I:Bﬁ@mre dropped
{/\\//Vﬁggg ([SSTERI’_IEN(CDB']H].[SPriority] IN ("1")) AND (| d%?otptfr%régesgapcdét %9%r
[SOURCE LAYER] 3 Sqmagsgt‘ﬁjlﬂlﬁ%?or

MN (NLCD) Pg&cpéﬁ gnd SDI

— # zonal analyses = # of
species * 3

Upper Midwest Environmental Sciences Center

r=2/7NAIA1 I AN/ A i ™




Example Query: Output Products

e Source layer

« QOutput products for the
gueried species as a
group

— Mean PSO
— PSR
— SDI

aUSGS

MN Regular Breeding Priority 1

- &8 C:\LINK\Data\Sources\mn\

= @ MN (NLCD)
Open Water
Low Intensity Residential
High Intensity Residential
Commercial/Industrial/ Transportation
Bare Rock/Sand/Clay
Quarries/Strip Mines/Gravel Pits
Transitional
Deciduous Forest
Evergreen Forest
Mixed Forest
Shrubland
Grasslands/Herbaceous
Pasture/Hay
Row Crops
Small Grains
Urban/Recreational Grasses
Woody Wetlands
Emergent Herbaceous Wetlands
= &8 C:\MN Breeder Priority BBS\Master\Grids\

= O Mean Potential Species Occurrence

Value
P High:8

=
[}
=]
|
O
|
|
=]
|
|
=]
=
=
O
]
=]
=
-

Low : 0
= O Potential Species Richness
Value
M High:9

Low : 0
= ‘g3 C:\MN Breeder Priority BBS\Master\ShapeFiles
= O Simpson's Diversity Index By Zone
SDI_By_Zone.SDI




0.1349 - 0.1680
0.1680 - 0.2091
0.2091 - 0.2418
0.2418 - 0.2625
0.2625 - 0.2758
0.2758 - 0.2962
0.2962 - 0.3178
0.3178 - 0.3411
0.3411 - 0.3983
- O Potential Species Richness By Zone

e QOutput products for the
gueried species as a '
group (continued)

— PSR by zone
— Mean PSO by zone

EERREBEERREODOC

3.3620 - 3.6612

12 - 3.9951
9951 - 4.4498
4.4498 - 5.0042

BEERREEERODODODO

5.0042 - 5.7313
= O Mean Potential Species Occurrence By Zone

PSO_By_Zone.MEAN

00
1 0.0000 -0.0273
O 0.0273 - 0.0986
i f . O 0.0986 - 0.1795
* Individual species output = 03062 04510
B 0.4516 - 0.6371
—_ PSO M 0.6371 - 1.0427
W 1.0427-1.5250
W 1.5250-2.2181
W 2.2181-3.3192
= ‘g3 C:\MN Breeder Priority BBS\Species\ShapeFiles\PSO
O Wood Thrush - Mean Potential Species Occurrence
O Wilson's Phalarope - Mean Potential Species Occurrence
O Upland Sandpiper - Mean Potential Species Occurrence
O Short-eared Owl - Mean Potential Species Occurrence
O Sedge Wren - Mean Potential Species Occurrence
O Red-headed Woodpecker - Mean Potential Species Occurrence
O Peregrine Falcon - Mean Potential Species Occurrence
!j O Marbled Godwit - Mean Potential Species Occurrence
ﬁ USGS O Loggerhead Shrike - Mean Potential Species Occurrence
O

Henslow's Sparrow - Mean Potential Species Occurrence



Golden-winged Warbler - Mean Potential Sp
Dickcissel - Mean Potential Species Occurrence
Common Tern - Mean Potential Species Occurrence
Cerulean Warbler - Mean Potential S
Bobolink - Mean Potential Species Occ
Blue-winged Warbler - Mean Potential ¢
Black-billed Cuckoo - Mean Potential Species Occurrence
Black Tern - Mean Potential Species Occurrence
Acadian Flycatcher - Mean Potential Species Occurrence
= ‘&3 C:\MN Breeder Priority BBS\Species\ShapeFiles\PSR

* Wood Thrush - Percent Potential Habitat (PSR * 100)
Wilson's Phalarope - Percent Potential Habitat (PSR * 100)
Upland Sandpiper - Percent Potential Habitat (PSR * 100)
Short-eared Owl - Percent Potential Habitat (PSR * 100)
Sedge Wren - Percent Potential Habitat (PSR * 100)
Red-headed Woodpecker - Percent Potential Habitat (PSR * 1(
Peregrine Falcon - Percent Potential Habitat (PSR * 100)
Marbled Godwit - Percent Potential Habitat (PSR * 100)
Loggerhead Shrike - Percent Potential Habitat (PSR * 100)
Henslow's Sparrow - Percent Potential Habitat (PSR * 100)
Golden-winged Warbler - Percent Potential Habitat (PSR * 100
Dickcissel - Percent Potential Habitat (PSR * 100)
Common Tern - Percent Potential Habitat (PSR * 100)
Cerulean Warbler - Percent Potential Habitat (PSR * 100)
Bobolink - Percent Potential Habitat (PSR * 100)
Blue-winged Warbler - Percent Potential Habitat (PSR * 100)
Black-billed Cuckoo - Percent Potential Habitat (PSR * 100)
Black Tern - Percent Potential Habitat (PSR * 100)
Acadian Flycatcher - Percent Potential Habitat (PSR * 100)
= ‘g3 C:\MN Breeder Priority BBS\Species\ShapeFiles\SDI

+ Wood Thrush - Simpson's Diversity Index By Zone
Wilson's Phalarope - Simpson's Diversity Index By Zone
Upland Sandpiper - Simpson's Diversity Index By Zone
Short-eared Owl - Simpson's Diversity Index By Zone
Sedge Wren - Simpson's Diversity Index By Zone
Red-headed Woodpecker - Simpson's Diversity Index By Zone
Peregrine Falcon - Simpson's Diversity Index By Zone
Marbled Godwit - Simpson's Diversity Index By Zone
Loggerhead Shrike - Simpson's Diversity Index By Zone

Oooooooooao

 |Individual species output
(continued)
— PSR
— SDI

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Henslow's Sparrow - Simpson's Diversity Index By Zone
Golden-winged Warbler - Simpson's Diversity Index By Zone
Dickcissel - Simpson's Diversity Index By Zone

Common Tern - Simpson's Diversity Index By Zone
Cerulean Warbler - Simpson's Diversity Index By Zone
Bobolink - Simpson's Diversity Index By Zone

Blue-winged Warbler - Simpson's Diversity Index By Zone
Black-hilled Cuckoo - Simpson's Diversity Index By Zone

\

USGS

R

Oo0oDoDoOoooooooooooad



= 0O Black Tern - Simpson's Diversity Index By Zone

= O Acadian Flycatcher - Simpson's Diversity Index By Zone
= g8 C:\LINK\Data\Range\BBS\

Wood Thrush Range

O Wilson's Phalarope Range
O Upland Sandpiper Range
O Short-eared Owl Range
O Sedge Wren Range
O Red-headed Woodpecker Range
O Peregrine Falcon Range
O Marbled Godwit Range
O Loggerhead Shrike Range
O Henslow's Sparrow Range
O
O
O
O
O
O
O
O

Individual species output
(continued)

— range

— tables

Other tabular output

Golden-winged Warbler Range
Dickcissel Range

Common Tern Range
Cerulean Warbler Range
Bobolink Range

Blue-winged Warbler Range
Black-billed Cuckoo Range

Black Tern Range
e PS R O Acadian Flycatcher Range
&8 C:\MN Breeder Priority BBS\Acadian Flycatcher\Tables
i PS O && C:\MN Breeder Priority BBS\Black Tern\Tables
&5 C:\MN Breeder Priority BBS\Black-billed Cuckoo\Tables
&= C:\MN Breeder Priority BBS\Blue-winged Warbler\Tables
o S D I w8 C:\MN Breeder Priority BBS\Bobolink\Tables

&8 C:\MN Breeder Priority BBS\Cerulean Warbler\Tables

B < g ri d CI asses by ZO n e &3 C:\MN Breeder Priority BBS\Common Tern\Tables

&3 C:\MN Breeder Priority BBS\Dickcissel\Tables
5 o 8 C:\MN Breeder Priority BBS\Golden-winged Warbler\Tables
e I n d IVId U al P S O &= C:\MN Breeder Priority BBS\Henslow's Sparrow\Tables
&8 C:\MN Breeder Priority BBS\Loggerhead Shrike\Tables
o I n d IVId ua | area-we I g hted & C:\MN Breeder Priority BBS\Marbled Godwit\Tables
&3 C:\MN Breeder Priority BBS\Peregrine Falcon\Tables
mean P S O &8 C:\MN Breeder Priority BBS\Red-headed Woodpecker\Tables
&3 C:\MN Breeder Priority BBS\Sedge Wren\Tables
3 &3 C:\MN Breeder Priority BBS\Short-eared Owl\Tables
—_ matrlx ‘sd C:\MN Breeder Priority BBS\Upland Sandpiper\Tables
&= C:\MN Breeder Priority BBS\Wilson's Phalarope\Tables
&3 C:\MN Breeder Priority BBS\Wood Thrush\Tables
&& C:\MN Breeder Priority BBS\Master\Tables
PSR_By_Zone
PSO_By_Zone

P USGS SDL_By_Zone
ﬁ Grid_Classes_By_Zone




a MN Breeder Priority BBS.mxd - ArcMap - Arcinfo

File Edit View Insert Selection Tools Window Help

Qe IEk @M

MN Regular Breeding Priority 1

[m]
]

[m]
[m]
[m]
[m]
[m]
[m]
[m]
]
[m]
[m]
[m]
[m]
[m]
[m]
]
[m]
[m]
[m]
o

MN (NLCD)
Mean Patential Spe
Potential Spe: Richn
Simpson's Diversity Index By Zone
Potential Spe:
Mean Potenti
Wood Thrush - Mean Potential
Wilson's Phalarope - Mean Potential Spe
Upland Sandpiper - Mean Potential Sp
Short-eared Owl - Mean Potential Spe
Sedge Wren - Mean Potential Spec

ded Woodpecker - Mean Potential Spe
Peregrine Falcon - Mean Potential Species O
Marbled Godwit - Mean Potential Sp
Loggerhead Shrike - Mean Potential Spe
Henslow's Sparrow - Mean Potentia
Golden-winged Warbl Mean Potential Sp
Dickcissel - Mean Potential Species Occurrence
Common Tern - Mean Potential Sp
Cerulean Warbler - Mean Poten
Bobolink -

Drawing v &k

Example query:

* 062 spatial layers
e 04 tables

e 58 graphs

» Text files

— report file

— log file

— metadata file
— query file

Upper Midwest Environmental Sciences Center



Example Query: PSO

[ 67

Sourcelayer s reclassed The raw relafive abundance volues
to the matrix values of on individual species are
of an individual species scaled from 010 1

Z>rPmMs ©

PSO0 for an individual species Relative abundance for
prior o application of X an individual species
relative abundance scaled from 010 1

The PSO for an individual species
is multiplid by the rescaled
relative abundance loyer

The proces
repeated for each
species queried

-~ OWmw™

Individual PSO outputs are averaged

}

Mean PSO

2 USGS
Upper Midwest Environmental Sciences Center




—— Woody
Wetland

. . Emergent| Woody Outside

T I Wetland | Wetland Ra?]fge
Open |Emergent| Woody Ou(t)?de Ou(t)?lde
Water | Wetland | Wetland Range | Range

T o T

Source layer is reclassed The raw relative abundance

values of an individual species

to the matrix values
of an individual species

_
Bl g
oo oo

Relative abundance for

PSO for an individual species X
an individual species

prior to application of
relative abundance scaled from 0 to 1

are scaled from0to 1

1 1




_ oy
o)
amo;

Individual PSO outputs e averoged

Mean PSO

< USGS

n

56.25

nn

The PSO for an individual species
is multiplied by the rescaled
relative abundance layer

The process is
repeated for each
species queried

\ 4
B
o ||
B}

Individual PSO outputs are averaged

v
Mean PSO

Upper Midwest Environmental Sciences Center



Potential Species Occurrence By Zone

PSO *Zonal layer PSO by zone

60

INCER
weighted
average

35 Zonal overlay

*Examples of possible zonal layers: counties,
ecoregions, management units, etc.

2 USGS
Upper Midwest Environmental Sciences Center



Example Query: PSO by Zone

Objective: To evaluate Minnesota counties for high priority, regularly breeding, bird
habitat as identified within the BCR 23 matrix.

. [MATRIX]
BCR 23 Matrix

 [QUERIED ITEMS]
Priority: "1’
Breeding: 'Regular’

. [SOURCE LAYER]
MN (NLCD)

« [ZONAL LAYER]
Layer: Counties (MN)

Upper Midwest Environmental Sciences Center



Example Query: PSR

‘Source layer ‘The spedies range is
used as an endlysls
mask

Sonrce layer ofter
mask is applied

All source dasses with o matrix
score > 0 receive a valwe of 1,
classes whers the matrix score =0
receive a volue of 0

Individudl PSR euiputs are summed

v

- PSR
2 USGS
Upper Midwest Environmental Sciences Center



Outside
of
Range
uside | outside
of o
Range | Range
The spedes range Is

wused os an analysls
mask

Source layer ffer
musk is upplisd

v

All source dasses with o matrix
seore > O receive n value of 1,
classas whore the matrix score = 0
Tacelve  value of 0

The prcess is
repeated for ea
species queried
I

Individual PSR outputs are summed

v
PSR

< USGS

Insi .
Woody Urban Rn3|de Inside
Wetland ange Range

Emergent| Woody
Wetland | Wetland

Open [Emergent
Water | Wetland

Source Layer

Outside
of
Range

Inside Inside
Range Range

Woody Out?ide Outsfide
0 0
Wetland Range | Range

The species
range is used as
an analysis mask

Woody
Wetland

Outside
of
Range

Woody
Wetland

Outside | Outside Woody

. of Wetland
Range Range

Source layer after
mask is applied

\ 4



Ry

All source classes with a matrix
score > 0receive a value of 1,
classes where the matrix scores

=0receive a value of 0

The process is
repeated for each
species queried

Individual PSR outputs are summed

!
PSR

Upper Midwest Environmental Sciences Center



Potential Species Richness By Zone

PSR *Zonal Layer PSR By Zone

A

Area-
weighted
Average

5

Zonal Overlay

©

*Examples of possible zonal layers: counties,
ecoregions, management units ...

2 USGS
Upper Midwest Environmental Sciences Center



Example Query: PSR by Zone

Objective: To evaluate Minnesota counties for high priority, regularly breeding, bird
habitat as identified within the BCR 23 matrix.

- [MATRIX
BCR-& Ndakbtt

County

(OGRIET 2T¥B’t§]

Priority: '1
Breeding: 'Regular’

 [SOURCE LAYER]

MN NLCD{
ouston

[ZONBIOLMKER]
PYREWEFIMN)

Upper Midwest Environmental Sciences Center



Simpson’s Diversity Index

Range: O.to < 1

he
greater the SDI value.
A v of 0 = no diversity, as B .

2
The greater the nymber of class types t
P = Class Area / Total Area
The marpppragadiodatabteartasks the class
types are the greater the SDI value.

2 USGS
Upper Midwest Environmental Sciences Center



-~

Sourcelayer

The species range is
used os an analyss
mosk

Source layer after
mask s opplied

Zone A

Zone B,

[
i

Zone C

Source ds: cores > ) The zonal layer

th mat
are identifed as habitat fypes

Individual SDI outputs ore averaged
for each zone

Woody
Wetlands

Wetland | Wetland

Emergent
Wetland | Wetland

Source layer

Woody
Wetland

Outside
of
Range

Outside
of
Range

Inside
Range

Outside
of
Range

Outside
of
Range

Inside Inside
Range Range

Inside Inside
Range Range

Outside
of
Range

Inside
Range

The species range is
used as an analysis

Woody
Wetland

Outside
of

Range

Woody
Wetland

mask

v
SDI

Source layer after
mask is applied



A 4

Habitat
A

Not
Habitat

Not
Habitat

\ 4

Not

Habitat
e Zone B

Not Habitat
Habitat Zone C

Source classes with matrix scores > 0 The zonal layer
are identified as habitat types

n 2

SDI=1->.P
i=1

_ Habitat Class Area
Total Area

The process is

repeated for each

species queried

SDI is calculated for each zone




A 4

Source loyer The species range is

used as an analysis
| mask
an

3 Individual SDI outputs are averaged
for each zone

Zone B
F-;
Zone C
—
Source dasses with matix scores > 0 The zonal loyer
are identifed as habitat fypes

! v
SDI

SDI s calculated for each zone

Individual SDIautputs e veraged
for each zone

SD

2 USGS
Upper Midwest Environmental Sciences Center



Example Query: SDI by Zone

Objective: To evaluate Minnesota counties for high priority, regularly breeding, bird
habitat as identified within the BCR 23 matrix.

. [MATRIX]
SCRE ey

[QUERREBR FYEMS]
Sy ='0.398

Breeding: 'Regular’

- [SOURCE LAYER]
MN (NLCD)

Pipestone

ErA A AT

Upper Midwest Environmental Sciences Center



Tabular Products

« PSO, PSR, and SDI by
zone

— queried species
summarized as a single
unit

— each individual species

e Source classes by zone
* |Individual PSO

* Area-weighted mean
PSO

Matrix

2 USGS
Upper Midwest Environmental Sciences Center



Example Query: Source Classes by Zone

COUNTY

Anoka County

Open Water

499,810,000

Low Intensity
Residential

3,300,300

High Intensity
Residential

1,282,500

Commercial
Industrial

15,663,600

Bare Rock
Sand Clay

Quarries Strip
Mines Gravel Pits

920,700

Aitkin County

56,529,900

107,320,000

42,824,700

28,790,100

621,000

Becker County

344,460,000

8,702,100

1,837,800

10,079,100

2,252,700

Beltrami County

1,425,300,000

13,457,700

3,069,900

26,281,800

970,200

Benton County

11,329,200

11,883,600

4,365,900

5,623,200

607,500

Big Stone County

60,822,900

2,636,100

1,352,700

6,131,700

793,800

Blue Earth County

42,556,500

19,442,700

5,110,200

18,140,400

2,205,000

Brown County

23,842,800

11,664,900

1,519,200

6,454,800

549,900

Carlton County

45,252,000

9,068,400

4,094,100

13,950,000

2,418,300

Carver County

50,849,100

23,188,500

4,315,500

7,744,500

603,900

Cass County

1,023,600,000

8,144,100

1,928,700

18,170,100

2,022,300

Chippewa County

19,952,100

6,402,600

581,400

4,958,100

281,700

Chisago County

67,592,700

8,427,600

1,759,500

4,204,800

660,600

Clay County

30,212,100

13,091,400

6,246,000

16,866,000

4,607,100

Clearwater County

116,300,000

2,912,400

512,100

9,214,200

423,900

Cook County

415,960,000

421,200

456,300

4,724,100

927,900

Cottonwood County

23,983,200

5,883,300

799,200

9,945,900

O 0O OO0 0|l©ww|© 0|0 o o o

368,100

Crow Wing County

429,340,000

17,986,500

8,992,800

17,433,900

131,400

6,089,400

Dakota County

42,278,400

107,880,000

29,943,900

44,481,600

0

3,935,700

Dodge County

603,000

3,163,500

1,583,100

12,393,900

Upper Midwest Environmental Sciences Center

0
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Example Query: Individual PSO

Common Name ACRES

i cmer [0 | s
bsccten 0| ssaae0 |

T Breakdown of the
R number of acres at

o each PSO level for

oot o ez each species

Wood Thrush 234,850
Wood Thrush _ 85,14
Wood Thrush 56,715

\

a USGS
ol Upper Midwest Environmental Sciences Center



Example Query: individual Area-weighted
Mean PSO Score

Area-
Common Name weighted
Mean PSO

Black-billed Cuckoo | 6.02663
Sedge Wren 5.37883

* Average PSO for each

species over the entire

source layer (Minnesota)

Woodpecker

Wood Thrush 0.32141

- : . :
* Species with area-weighted
mean PSO = 0

Peregrine Falcon 0.00950
Cerulean Warbler 0.00215
Loggerhead Shrike | 0.00080
Wm 0.00042 |
Acadian Flycatcher | 0.00000

Henslow's Sparrow | 0.00000

a USGS
"
ol Upper Midwest Environmental Sciences Center



Example Query: individual Area-weighted
Mean PSO Score

Species with area-weighted
mean PSO =0

e Low
abundance

* Minnesota is
mostly out of
Common Tern the SpeC|eS
range

Henslow's Sparrow ; LOW quallty
; habitat

a USGS
"
ol Upper Midwest Environmental Sciences Center



Example Query: individual Area-weighted
Mean PSO Score

Area-
Common Name weighted
Mean PSO

Black-billed Cuckoo | 6.02663
Sedge Wren 5.37883

Alternative query

parameters

Upland Sandpiper O 38364

+ Clip range maps to
Minnesota boundary

Black Tern 0.30952

(this ignores the fact that species

BT in Mi

may be uncommon in Minnesota)
TR

* Do not treat range maps as
:

W relative abundance

a USGS
"
ol Upper Midwest Environmental Sciences Center




Example Query: Matrix

Low High
Common Open Intensit Intensity
Name Water Residential Residential

Acadian Flycatcher [0 o Jo 4
BlackTen 200 0 0 4
Black-billed Cuckco 10 120 o
Blue-winged Warbler [0 o o
Ceruleanwarbler [0 o o
(CommonTern 1100 0 o 4
Dickcissel o o o
Golden-winged Warbler 0 0 0
Henslow's Spacow [0 [0 |0 4
___
Marbled Godwit

cercorne Facon (@ 0 |
Redheaded 0 a0 o ]
Sedgewren 0 o o |
Shortearedowi 0 o o
___

Wilson's Phalarope

Small
Grains

Urban Emergent
Recreation Woody Herbaceous
Grasses Wetlands  \wetlands

Wood Thrush ___ o o s 0 |

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSR by Zone

- B0 b 30
0.00-0.02 0.00-1.62
10.02-0.60 11.62-295
[10.60 - 1.08 ] 4 [12.95-4.08
[ 1.08 - 3.41 [ 4.08 - 5.21

B 3.41-4.44 ] mms21-673
B 4.44 - 5.49 B 6.73-9.54
B 549 -9.59 W 954-1278
. 9.59 - 12.73 - . 12.78 - 15.51
. 12.73-20.75 - i . 15.51 - 20.20
. 20.75 - 41.21 I T TR M 20.20 - 29.86

Acadian Flycatcher Black Tern

Black-billed Cuckoo Blue-winged Warbler

=< USGS

Restricted by
range

PSR = percent
habitat when

evaluated for a
single species

Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSR by Zone

* Restricted by
range

1 8l
BRRRRRRA0DE
W W BB oo
-~ M D L h &

i
B b TR E-R=N-]
a48B hofa 2

« PSR = percent
habitat when
evaluated for a
single species

Bobolink

« Habitat = source
layer class with a
matrix score >0

10 10

0. 0.
0. i 13.
i [ 30
I 0. I 45,
[ ] [ ]
] ]
L& . 75
. 3 . 81
. 4 . 87
I [l

Dickcissel

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSR by Zone

. 1 | e
=m0 — ' o, [0
0.00-0.93 \ = gl 0.00-0.86
10.93-3.84 ! S
EE3.84-7.14
N 7.14-10.24
B 10.24 - 15.96

10
0.00-0.34
—10.34-1.93
N 1.93-3.23
B 3.23-4.97
B 4.97 -6.90
B E.90-11.86
N 11.86 - 17.66 =
I 17.66 - 23.69 ~ M 31.18 - 36.64
I 23,69 - 28.24 —— B 36.64 - 39.47
W 25.24 - 37.14 | = W 30.47 - 46.17

Loggerhead Shrike Marbled Godwit

=< USGS

Restricted by
range

PSR = percent
habitat when

evaluated for a
single species

Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSR by Zone

B 4.34 -5.17
517 - 6.54
654 -7.96

Peregrine Falcon

10

0.00-8.81

8.81-12.37
12.37 - 15.83
I 15.83 - 19.59
B 19.59 - 24 .44

I 24.44 - 29.10

Sedge Wren

=< USGS

=30
0.00-7.70

7.70-13.20
[ 13.20 - 18.86
[ 18.86 - 24.64
B 24 64 - 31.35
M 31.35 - 39.23
I 39.23 - 46.10
B 46.10 - 55.92
B 55.92 - 67.69
I 67.69 - 83.93

Red-headed Woodpecker

10

0.00-0.01

0.01-991
9.91-22.65
B 22.65 - 55.27
B 55.27 - 57.68
I 57.68 - 69.56
N 69.56 - 86.38
M 86.36 - 91.66
I ©1.66 - 93.79
I 93.79 - 97.58

Short-eared Owl

Restricted by
range

PSR = percent
habitat when

evaluated for a
single species

Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSR by Zone

* Restricted by
range

|
w oo m - pr;lmcc'
W o W LELIE S
BIRRRRRL

« PSR = percent
habitat when
evaluated for a
single species

Upland Sandpiper Wilson's Phalarope

« Habitat = source
layer class with a
matrix score >0

o
=5 0.
1.1
|
|
]
|
-
-.
. 57

Wood Thrush

a USGS
"
ol Upper Midwest Environmental Sciences Center



Example Query: Individual, PSO by Zone

Acadian Flycatcher

10

0.0000 - 0.1923

0.1923 - 0.5110
T10.5110-0.9849
[ 0.9849 - 1.4687
I 1.4687 - 2.5410

B 2.5410 - 4.1686
N 4.1686 - 6.9352
I 6.9352 - 11.4225
I 11.4225 - 19.8960
M 19.8960 - 26.1366

Black-billed Cuckoo

=< USGS

=30
[_10.0000 - 0.0110

0.0110 - 0.0346
710.0346 - 0.0803
[ 0.0803 - 0.1472
0.1472 - 0.2247
I 0.2247 - 0.3358
I 0.3358 - 0.5018
I 0.5018 - 0.6633
I 0.6633 - 1.0978
I 1.0978 - 1.7181

Black Tern

10

0.0000 - 0.0060

0.0060 - 0.0221
10.0221-0.0519
[0 0.0519 - 0.0864

I 0.0864 - 0.1831
I 0.1831 - 0.2517

I 0.2517 - 0.4320
I 0.4320 - 0.2444
B 0.9444 - 2.4702
. 2.4702 - 5.2298

Blue-winged Warbler

Restricted by range

Option, range is treated
as relative abundance
when calculating PSO

PSO =MS * RA
— MS = Matrix score (0-100)
— RA = Relative abundance (0-1)

Summary statistics by
county

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSO by Zone

« Restricted by range

0
0.0
0.
0.
0.
0.

1

S
[
. 1.
BB
. 2
K}

« Option, range is treated
as relative abundance
when calculating PSO

Bobolink Cerulean Warbler

« PSO=MS * RA
— MS = Matrix score (0-100)
— RA = Relative abundance (0-1)

o

P POo
P ===

1o

0

10
0
0.2
. 0.
0.
.0,
RN

« Summary statistics by
county

Common Tern Dickcissel

a USGS
"
ol Upper Midwest Environmental Sciences Center



Example Query: Individual, PSO by Zone

100000 - 0.0387
0.0387 - 0.12862

10.1262 - 0.3265
[ 0.3265 - 0.8641

0.8641 - 2.3045
I 2.3045 - 3.0759
N 3.0759 - 4.8225
B 4.8225 - 10,4855
B 10.4855 - 20.9809
I 20.9609 - 34.8126

Golden-winged Warbler Henslow's Sparrow

' L 0.0000 - 0.0001
~Io L 10.0001 - 00004

10.0000 - 0.0002 i —10.0004 - 0.0378

—10.0002 - 0.0020 | 55 0.0378 - 0.0965

[ 0.0020 - 0.0023 | I 0.0965 - 0.2906
I 0.0023 - 0.0032 < I 0.2906 - 0.3127
I 0.0032 - 0.0062 I 0.3127 - 0.5241
I 0.0062 - 0.0115 I 0.5241 - 0.6762
N 0.0115 - 0.0514 B 0.6762 - 0.8815
W 0.0514 - 0.0581 I EA W 0.8815 - 1.5777

Loggerhead Shrike Marbled Godwit

=< USGS

Restricted by range

Option, range is treated
as relative abundance
when calculating PSO

PSO =MS * RA
— MS = Matrix score (0-100)
— RA = Relative abundance (0-1)

Summary statistics by
county

Upper Midwest Environmental Sciences Center



Example Query: Individual, PSO by Zone

- ;;! . e Restricted by range

0.0000 - — / 0.0477 - 0.1198
0.0044 - | . 7 70. 2097
[710.0284 - ' :

29 0.0389 -
I 0.0528 -

el N =84 - Option, range is treated

N 0.1247 -

- - ' as relative abl_mdance
when calculating PSO

Peregrine Falcon Red-headed Woodpecker

« PSO=MS * RA
) e — MS = Matrix score (0-100)
S | | st — RA = Relative abundance (0-1)

10.4468 - 0.9388
[ 0.9388 - 1.9618

N 1.9618 - 3.0820 B 1 3 I 0.2837 - 0.5824
I 3.0920 - 4.5079 § | B 0.5824 - 1.1288
N 4.5079 - 6.7199 . 1.1288 - 1.822

R I e ©  Summary statistics by

I 10.2326 - 18.8361

county

Sedge Wren Short-eared Owl

a USGS
"
ol Upper Midwest Environmental Sciences Center



Example Query: Individual, PSO by Zone

S == e » Restricted by range

0.0093 - 0.0274 | S 0.0000 - 0.0000

710.0274 - 0.0796 — 0.0000 - 0.0001
[ 0.0796 - 0.1309 (771 0.0001 - 0.0001
I 0.1309 - 0.2041 I 0.0001 - 0.0002
B 0.2041 - 0.3868 - I 0.0002 - 0.0002
8016 W 0.0002 - 0.0005 = =
B 0.0005 - 0.0012 L p Ion, range IS rea e

N 0.0012 - 0.0026

cledss as relative abl_mdance
when calculating PSO

Wilson's Phalarope

« PSO=MS * RA
0 — MS = Matrix score (0-100)

0.0000 - 0.0079

— RA = Relative abundance (0-1)

10.0403 - 0.0842

5 0.0842 - 0.1425
I 0.1425 - 0.2778

e Summary statistics by
county

Wood Thrush

a USGS
"
ol Upper Midwest Environmental Sciences Center



Example Query: Individual, SDI by Zone

0
0.0000 - 0.0105
0.0105 - 0.0567

: N - 0.4904
2 - 0.56800 : N 0.4904 - 0.4999

Acadian Flycatcher Black Tern

0

0.0000 - 0.1817
0.1417 -
10.2967 -
10.3500 - 0.4050

- 0.0567
A713

I 0.4050 - 0.4508
I 0.4508 -

I 0.4827 -

I 0.512

I 0.5442 -

I 0.5978 - ( N 0.5641 - O

Black-billed Cuckoo Blue-winged Warbler

=< USGS

* Restricted by range

« Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, SDI by Zone

0
0.0000 - 0.1549
0.1548 - 0.26

Bobolink

]

0.0000 - 0.0000
0.0000 - 0.0000
10.0000 - 0.0004

Common Tern

=< USGS

-0.0452

2 - 0.1460

N 0.4575 - 0.49

Cerulean Warbler

Dickcissel

* Restricted by range

« Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, SDI by Zone

0
0.0000 - 0.0375

1351

-0.6749

Golden-winged Warbler

0

0.0000 - 0.0002
0.0002

10.0011 -
10.0026 -

I 0.0088
N 0.0184

Loggerhead Shrike

=< USGS

0
0.0000

-0.0416

10,3331 - 0.389
I 03868 -

I 0.4013 -

M 0.4329 - 0.45
I 0.4517 - 0.4¢

N 0.4941 - 0.53

Henslow's Sparrow

Marbled Godwit

* Restricted by range

« Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, SDI by Zone

00 - 0.5644
-0.5878

78 - 0.6166

-0.6705

- 0.6788

-0.6917

7 -0.7048

- 0.7401

I 0.7401 - 0.7420

Peregrine Falcon

Sedge Wren

=< USGS

0
0.0000 -
0.2014 -
10.3391
10,4573

I 0.5085
I 0.5453
I 0.5809
I 0.6241
I 0.6511
N 0.6839

10.3723

I 0.3961

Short-eared Owl

- 0.3961
-0.5486
0.5839
-0.6034
-0.6733
0.7595
0.8205

* Restricted by range

« Habitat = source
layer class with a
matrix score >0

Upper Midwest Environmental Sciences Center



Example Query: Individual, SDI by Zone

o - - . 0
0.0000 - 0.1075 i ; i 0.0000 - 0.0252

* Restricted by range

Upland Sandpiper Wilson's Phalarope

« Habitat = source
layer class with a
e o matrix score >0

N 0.5589 - 0.6582

Wood Thrush

a USGS
"
ol Upper Midwest Environmental Sciences Center



LINK: Flexibility

* The example
query focused
on BCR 23 birds

* LINK is an open
ended GIS tool
— matrices
— source layers
— zonal layers
— range maps

VW

Upper Midwest Environmental Sciences Center



LINK: Availability

http://www.umesc.usgs.gov/management/dss/bird _conservation_tools_link.html

* Visit the web page
above or email:
tfox@usgs.gov

« Can be downloaded
(350 MB)

Upper Midwest Environmental Sciences Center
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