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History

« Evaluate seabird distribution for
offshore development.

* No centralized repository of
seabird data for the U.S.
Atlantic.

« USGS/USFWS funding to
catalog seabird datasets in 2005.

« Additional FWS funds to
compile and standardize data
Into a single database in 2006.

« MMS (BOEMRE) added funds to
continue work and add modeling =
component in 2008. '

ZUSGS
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Overview of methods

 Develop a catalog of seabird
survey and observation datasets

« Acquire seabird and biophysical
data (e.g., bathymetry, SST,
chlorophyll) for modeling

« Standardize seabird data for
modeling

« Match seabird data with
biophysical data

 Conduct hierarchical modeling
* Predict species distribution

ZUSGS
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Seabird Dataset Catalog

 Created a catalog of

EE Dataset Catalog

seabird datasets ¥ NW Atlantic Seabird
. . Distribution - Dataset Catalog
e Record information

about da_tasets and T —
Information they R j

: T -
contain (metadata s e
cataloqQ)
— Coverage area
— Abstract
— Dates : o I— e
— Datatype (digital, Lwneon | oevenen| e |

analog, text file, GIS)

« Locate data and
archive where possible

ZUSGS
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Example seabird surveys

Years of
Dataset Surveys Region of survey
Manomet Center for Conservation Sciences 1978-1980 Gulf of Maine, Mid-Atlantic Bight
Cetacean and Seabird Assessment Program 1980-1988 Gulf of Maine, Mid-Atlantic Bight
Georgia pelagic surveys 1982-1985 South Atlantic Bight
Southeast Fisheries Science Center surveys 1992,1998,1999 South Atlantic Bight
Winter Survey of the Mid-Atlantic 2001-2003 Mid-Atlantic Bight
Cape Wind, Mass Audubon 2002-2006 Nantucket Sound
North Carolina shelf—trophic predators 2004-2005 Offshore North Carolina
Bar Harbor whale watch 2005-2006 Offshore Mount Desert Island,
ME
NOAA Ecosystem Monitoring Survey 2007-2010 Gulf of Maine, Mid-Atlantic Bight
NOAA Herring Acoustic Survey 2006-2010 Gulf of Maine, Mid-Atlantic Bight

ZUSGS
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Data standardization

* Create master observation
dataset
— Create standard species lists
— Create common data fields

(date, time, observation ID,
effort ID, etc.)

* Create effort dataset when
possible and link to species
observations
— presence AND absence data
— facilitates error detection

ZUSGS

science for a changing world
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Seabird occurrence data

« >400,000 observations have
been accumulated from 70
datasets

, Gulf i ‘M}.m‘g s

e >270,000 seabird observation
from U.S. Atlantic waters
(>100k from Canada in
PIROP)

Mid-Atlantic Bight

« >data spans the 1900’s, most
collected from 1978 through
November 2010

« Data collected using a mix of
scientific and non-scientific
methods

= USGS
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Relational seabird database

« Postgresql 8.4 (PostGIS) database
 Fully relational database, efficient in design
* Very quick access and querying

« Geometry information can be stored directly in
the database in open standards formats

* Allows complex geometry queries

« Can be mapped directly with some GIS products
(not ArcGIS 9.3 but in 10 you can map data, but
not edit it from the db directly)
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Survey effort

Seabird survey effort - total

« Standardized survey effort to
account for both discrete-time
and continuous-strip surveys.

« Color schemes represent a
standardized range of the
number of surveys conducted
in each grid cell in 5 minute
equivalents.

« Discrete time transects: 5
minute equivalents =#of 5
minute periods of survey

« Continuous time transects: 5
minute equivalents = 0.8333
nautical mile survey segments e ,

. . five minute equivalents
(the distance traveled by a ship
traveling 10 knots for 5 - o

50 - 100

minutes) ' 100250

250 - 500
500 - 1000
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Modeling

« ~ 70 seabird species in the data base that
are typically found in the Atlantic

— 10 -15 of particular interest

 Modeling exercises
— Broad species distribution mapping
— Community occupancy modeling
— Seaducks
— SEANET

ZUSGS
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Results — GRSH

Summer Winter
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Occupancy Models

* If we look at areas with repeated aerial
surveys, we can estimate detection and
species richness through the use of site-
occupancy models

* This allows us to understand the probability
of detecting a species given that it Is present

 We expect that detection Is very different
amongst species
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Seaduck Surveys

s,
r‘ : ’4_ Bay of Fundy

\ Penobscot Bay
q" «— Cape Cod Bar Harbor

<+— Nantucket

— Long Island Sound

Delaware Bay

Chesapeake Bay

+— Palmico Sound414,000 Common Eiders
100,000 Surf Scoters
85,000 Black Scoters
U2 74,000 Long-tailed Ducks
4 25,000 White-winged Scoterss a2
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Results — Species ranges
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SEANET Data

Volunteers walk stretches of beach and
record the number of deceased birds

120 beaches surveyed
« 3183 total surveys

2003-2009

Beach length varied from 0.23 to 28.8 km






Statistical guidelines for
sampling marine avian
populations
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OBIS-SEAMAP

marine megavertebrate geo-archive

http://[seamap.env.duke.edu

OBIS-SEAMAP
Protected Species Information & Analysis
System

Mid-Atlantic Marine Wildlife Survey, Modeling, and Data Workshop

Jesse Cleary, Pat Halpin, Ei Fujioka
The OBIS-SEAMAP Team

Marine Geospatial Ecology Lab KTy
Nicholas School of the Environment ?

Duke University 393




OBIS-

OBIS-USA
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OBIS-USA / OBIS-SEAMAP
partnership

e Single point of US data enrollment in OBIS network
* Advancing biogeographic data standards
* Improved data services, products and applications

FEDERAL DATA ARCHITECTURE

OBIS-USA / OBIS-SEAMAP talk
(data track, Wed AM)




OBIS-SEAMAP

¥ oBISSEAMAP

Home Datasets Species Providers Apps/Tools Links About

Observations Available in OBIS-SEAMAP
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OBIS-SEAMAP, Ocean
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across the globe. The
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and visualized through a
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mapping applications.
Learn more...
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OBIS-SEAMAP supports multiple data types

v 00 so—s

Satellite

I Y R
v@

Ship & aerial surveys

MR o
Telemetry tracking

[“iep ] satelite |_Fybio ]
fite bt
(W

L ¥

PhotolD




Observation data in OBIS-SEAMAP

soree e Satellite

@onen e o

(e ceeibie.0 0 aiodee

(@re00rss e 801 (@200 o &

Observation data
Survey effort data
Survey metadata
Links to species pages
Links to data providers

The inclusion of survey effort (tracklines)
and additional attributes is essential for the
development of statistical models of density
or habitat preference.
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Passive acoustic data in OBIS-SEAMAP

Various acoustic data types

O] Vap | Satellite | _Hyorid |

kg

Advanced mapping & visualization
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with ship trackllnes Terral/lefrics - Terms of Use Navy-funded DCAF datasets are in the final stages of

approval for publishing through OBIS-SEAMAP.
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Telemetry data in OBIS-SEAMAP

Movement of individual animal

Duke North Atlantic Turtle Tracking
Catherine McClellan, Duke University Marine Lab
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Turtle nesting data in OBIS-SEAMAP

New approach ties genetic research with nesting site data

Nesting sites < |Showsites| &= Distributions §

RiUs 8 miDNA = nDMNA & Google Earth Feedback
Species ? ,

Site Flagler
Country | United States of America
norA 1D ndnald

To see full attributes on the stock, please download mi/nDMNA data.

Turn on/off or download layers

Species Distribution @ RMUs & miDNA & nDNA @&

Caretta caretta v R N N
Chelonia mydas 7 NN m XK
Multi-select T o, ¥ Dermochelys coriacea L

Country o [

Eretmochelys imbricata : * K
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B Australia

E East Atlantic
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B East Indian
Natator depressus

B East Pacific

B Mediterranean
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B west Indian Site name

DNA sampling sites along with nesting sites (both are downloadable) 201



PhotolD in OBIS-SEAMAP

* Provides an online scientific workflow for fin matching processes
« Building common framework to incorporate other PhotolD catalogs

B

Initial application for Mid-Atlantic Bottlenose Dolphin Catalog

New interface for MABDC built
on the common framework

Log in as MABDC contributor
Site 2

Site ID Contact Afiliation Research Area » Site ID Contact Affiliation
EAWDP Cindy Rogers The Wild Dolphin B = C
Project @ Savannah, GA GA-LH Lynn Hayes cfo NChM
er, FL EL-FIT John Morris FIT Dept of Biological Georgia GA-NMFS Annie Gorgone NOAA NMFS Beaufort @
Sciences el
Jacksonville, FL FL-MJC Marthajane Caldwell University of Miami ] Brunswick, GA GA-UNCW Brian Balmer gl\'n(‘:hvf‘/ﬂcj‘gf%am &
Large images ‘SmaH \mages‘ List Filtering~  Large \mages‘ama\l \magealuat

B osisSEAMAP

PIPIN Spinner Dolphin Photo ID Logged in as efujioka

Site 1

Contact
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il Marine Mammal | | kaua KLCRC
Big Islanc BLKNF Jan Ostman-Lind Foundat ol Kauai KI-HAMR Mark Deakos \ationfor v
B Large images 'smallimages| List Filtering~ | Large xmages§smdimgesl1.|st Filtering*

i 4 Page

10of2/ » M @ Species 1-50/77| 4 4 [Page 1.0f7/ » M & X o —
e m i
@, Match-up CRC_SI_KE 005
Site 1 @ Enlarge  Shrink 4 Flip e

Species 1-50/52| Page 1 0of1

K3 Site 2 @ Enlarge @ Shrink A Fiip o

Same framework applied to PIPIN
(Spinner dolphins in Hawaiian waters)




Cetacean density models in OBIS-SEAMAP

SERDP Spatial Decision Support System

originally funded by SERDP continuing development by NASA

Multiple habitat/density models from d

Ifferent projects
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Data needs for renewable energy siting & permitting

The is significant correspondence between migratory corridors and
wind-energy potential on the Atlantic Coast

Migratory Corridor

(\ Calving Ground

S

Understanding the potential interaction of migratory species and wind
energy development will require long-term data aggregation to support
environmental impact analysis and forecasting models.
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Data needs for renewable energy siting & permitting

We need to be able to provide necessary data and models to answer
renewable energy siting questions at multiple scales

(a) US Atlantic coast

Migratory species data & models \

Atlantic Coast scale

(b) US Atlantic coast/

Renewable energy potential

(c) NC Hatteras / Onslow Bay
Renewable energy potential | , »
& constraints

0" \ B

Lease-block scale
\ (d) NC Hatteras / Onslow Bay

Passive acoustics study area

Proposed lease blocks .



Data needs for renewable energy siting & permitting

Observation data

Access to “raw’
observation and survey
effort data

=== Ctate Waters Boundary &  Sea Turtle O bservation
——— AWC Transmission Line Plans »  Sea Bird Observation

|:| BOEMRE Wind Energy Area * Marine Mammal Observation

Habitat / Density models

Access to fully
documented habitat &
density models

Tursiops habitat affinity (fall)

[ -
5 Fon
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Marine mammal observations in OBIS-SEAMAP
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Seabird observations in OBIS-SEAMAP

e i @ Zoomin <+ Fullextent @ Identify % Region - .= Remove X:-87.45 Y:32.62 i= Legend [# Options 17 /o
#species 43 :
#records 19,208 i{__Map | Satellite |
#animals 105,924
#datasets 6

Aves (Birds)

ﬁ Browse species | "a Browse datasets

(O T S I
T L0 L e e T T

Species/Datasets selected

Aves X

No dataset selected

Filter Options 2w
Region 2j~
Polygon 4

Use drawing tools or : Imagery ©2012 NASA, TerraMetrics, Distribution map by OBIS-SEAMAP - Terms of Use
click here to enter coordinates

Click here to upload region data Information || Species on Map | Datasets on Map | Graph | Download

Environment 2+ | Y axis: #records ~ Year Annual Histograr @ Save graph data 2

Layers 2
3,300
]

3,080
2,860 -
2,640 -
2,420 -
2,200 -
1,980 -
1,760
1,540 |
1,320 ]
1,100 |

|

.

[l

#records

01 02 03 04 05 06 07 08 09 10 11 12
Month

208



Sea turtle observations in OBIS-SEAMAP
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Take-home Messages

OBIS-SEAMAP is the protected species observation data &
modeling node of the international OBIS information

network;

OBIS-SEAMAP specializes in R&D for the synthesis and
analysis of marine biological data for applied science and
management uses;

OBIS-SEAMAP/OBIS-USA team is very interested in formally
coordinating our work with emerging DOI / BOEM wind
energy initiatives in the Atlantic Coast region.
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OBIS-SEAMAP

http://[seamap.env.duke.edu/

OBIS
http://iobis.org/

Thank you

National Science Foundation
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Cetacean Density and Distribution Mapping
Working Group (CetMap)

Project Overview

Mid-Atlantic Marine Wildlife Surveys, Modeling, and Data Workshop

Pat Halpin, Jesse Cleary, Corrie Curtice, Erin LaBrecque
&
the NOAA CetMap Team
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Marine Geospatial Ecology Lab S
Nicholas School of the Environment Ecokgyio
Duke University Duke Uhivarsity
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Cetaceans, sound exposure
&
Marine Spatial Planning

THE COST OF NOISE
A right whale calling to
another faces the twin
challenges—intensity
and frequency—that
noise poses to many
marine animals.

Seafloor

) bil-prospecting
air guns

INJURY

Intense noises, such as air
gun blasts that ricochet
off the seafloor, drown out
animal sounds and may
cause hearing loss and
other damage:

INTERFERENCE
Sounds close in
frequency interfere,
canceling each other.
A ship‘s propelier
miles away can mask
a right whale‘s call.

Submarine

-Ri:ght

whale
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. @ http://cetsound.noaa.gov
Cetacean & Sound Mapping

Project Context

NOAA commits to improving the tools used by the agency to evaluate
the impacts of human-induced noise on cetacean species.

Two data and product-driven working groups were formed:
1. Underwater Sound-field Mapping Working Group (SoundMap)

to create mapping methods to depict the temporal, spatial, and
spectral characteristics of underwater noise

2. Cetacean Density & Distribution Mapping Working Group (CetMap)
to create regional cetacean density and distribution maps that are
time- and species-specific, using survey data and models that
estimate density using predictive environmental factors

Himall
B
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SoundMap Working Group

Chronic and Event based sound modeling
 Depth:5, 15, 30, 200, 500, 1000m depth bins
* Frequency: 50, 100, 200, 400, 800 Hz
 Basin scale, US EEZ, Event AOls

Chronic: global shipping, passenger
vessels, seismic surveys, rig servicing

vehicles => summation

5
.
&
Q
Q
o]
<

sland
ind ¥

n.
anrgc‘_er

o e 2010

Events: active sonar training, wind
farm construction, Alaska seismic
surveys 216
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) http://cetsound.noaa.gov/
Cetacean & Sound Mapping

Project Context

NOAA commits to improving the tools used by the agency to evaluate
the impacts of human-induced noise on cetacean species.

Two data and product-driven working groups were formed:
1. Underwater Sound-field Mapping Working Group (SoundMap)

to create mapping methods to depict the temporal, spatial, and
spectral characteristics of underwater noise

2. Cetacean Density & Distribution Mapping Working Group (CetMap)
to create regional cetacean density and distribution maps that are
time- and species-specific, using survey data and models that
estimate density using predictive environmental factors

Himall
B
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CetMap Working Group tasks

‘ 1. Cetacean Data Availability Analysis

2. New Modeling Efforts

3. Biologically Important Areas

Cetacean data & model discovery tool
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Geospatial Analysis to support the marine
mammal acoustics working groups

« Assessment of available data
« Spatial / regional gaps
« Temporal / seasonal gaps
« Assessment of available models
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Task 1: Cetacean data availability analysis
7 working regions

NarireGeospeid Ecology Lak Duke Uriveniy (2011)
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Cetacean observations in US Territorial Waters (+50 miles)

OBIS-SEAMAP Cetacearecords: ~141,000
Observation types within Cetacea:

Observation Type Record Count
point observations 90K
point acoustics / calls 29K

telemetry track 22K
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Task 1: Cetacean data availability analysis

Warire Geosomsd Scokogy Lat Dike Ueiersty (2013

Spring 2011: 141,500
Spring 2012: 172,885
~31,400 additional observations located
~22% Increase
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Multiple habitat/density models from different projects
GeoMarine NODE Density Model

= L—- I 1o M Auto zoorm [ @y obs. || Wracks | @Shﬁsﬁ(sj
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Cetacean data hierarchy

. Habitat-based Density
. Stratified Density
Probability of Occurrence

. Records Exist
. Expert-based

SIENICINI

| 5 Marine Animal Model Mapper | + |

{8 Most Visited ~ @) Getting Started £ Latest Headlines + [ | Apple ! Yahoo! ~§ Googl

(= SERDP @Y
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Ziphius cavirostris

Please add any other cetacean species known to ever exist in the Aleutians Gulf of Alaska that are not on this list.
Mote whether any of the species listed below are known to NOT inhabit the Aleutians/ Gulf of Alaska.
If it is unknown whether a species is present in the in the Gulf of Alaska , leave it on the list and

Balaena mysticetus Na

Balaenoptera acutorostrata Yes

Balaenoptera borealis Yes

Balaenoptera musculus Yes But very rare
Balaenoptera physalus Yes

Berardius bairdii Yes

Delphinapterus leucas Yes

Eschrichtius robustus Yes

Eubalaena japonica Yes But very rare
Grampus griseus Unknown
Lagenorhynchus obliquidens Yes

Lissodelphis borealis Yes Rare - anly two sightings
Megaptera novaeangliae Yes

Mesoplodon stejnegeri Yes

Monodon monoceros Na

Orcinus orca Yes

Phocoena phocoena Yes

Phocoenoides dalli Yes

224

Unknown
Physeter macrocephalus Yes




Regional Data Sheets

SPECIES th EEB MAR APR DMAY ILIN JUL AUG SEP ocT NOV DEC Total Data+Model Months
Balaenoptera acutorostrata D HD HD HD HD HD HD/PO HD/PO HD/PO HD/PO HD/PO HD 12
Balaenoptera borealis HD HD HD HD HD HD HD/PO HD/PO HD/PO HD/PO HD/PO HD 12
Balaenoptera edeni Iro PO PO PO PO [ 5
Balaenoptera musculus 'iEC 1 I 3 4 1 2 1 4 1 9
Balaenoptera physalus HD HD HD HD HD HD HD/PO HD/PO HD/PO HD/PO HD/PO HD 12
Delphinus delphis HD HD HD HD HD HD HD/PO HD/PO HD/PO HD HD HD 12
Eubalaena glacialis HD HD I=in] HO HO HO HD/PO HD/PO HD/PO HD HD HD 12
Feresa attenuata 1 I I3 1 3
Globicephala macrorhynchus HD/PO HD/PO HD HD HD HD HD HD HD HD HD HD/PO 12
Globicephala melas HD/PO HD/PO HD HD HD HD HD HD HD HD HD HD/PO 12
Grampus griseus HD Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo 12
Hyperoodon ampullatus HD - 12
paimion An accountin of data :
Kogia sima HD g 12
Kogia spp. HD
Lagenodelphis hosei 1
s avallablllty In space & time :
Lagenorhynchus albirostris 11
Megaptera novaeangliae HD/PO HD/PO HD HD HD/PO HD/PO HD/ PO HD/PO HD/PO HD/PO 12
Mesoplodon bidens HD HD HD HD HD 12
Mesoplodon densirostris HD HD HD HD HD 12
Mesoplodon europaeus HD HD HD Month I Su m marles HD HD 12
Mesoplodon mirus HD HD HD HD HD 12
Mesoplodon spp. HD HD HD 2 2 oo oo oo HD HD
Orcinus orca 1 ; 6 1 5 8 8 g 1 9
Peponocephala electra 2 1 2
Phocoena phocoena HD HD HD HD HD HD HD/PO HD/PO HD/PO HD/PO HD/PO HD 12
Physeter macrocephalus HD HD HD HD HD HD HD HD HD HD HD HD 12
Pseudorca crassidens 2 1 1 1 6 1 1 7
Stenella attenuata HD HD HD HD HD HD HD HD HD HD HD HD 12
Stenella clymene HD HD HD HD HD HD HD HD HD HD HD HD 12
Stenella coeruleoalba HD HD HD HD HD HD HD/PO HD/PO HD/PO HD HD HD 12
Stenella frontalis HD HD HD HD HD HD HD HD HD HD HD HD 12
Stenella longirostris 1 1 3 2 4
Steno bredanensis HD HD HD HD HD HD HD HD HD HD HD HD 12

EC stenella frontals 25 ¥ 31 3z 11 18 39 109 B3 11 4

EC Stenella longirostris 1 1 3 2

EC Steno bredanensis 1 1 3 17 1 3 1

EC Tursiops truncatus 2014 1577 1416 2381 736 690 2654 2225 478 1584 650 470

EC Ziphius cavirostris 1 2 1 1 1 28 10 1




CetMap Working Group tasks

1. Cetacean Data Availability Analysis

‘ 2. New Modeling Efforts

3. Biologically Important Areas

Cetacean data & model discovery tool
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Multiple habitat/density models from different projects
GeoMarine NODE Density Model
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Arctic Habitat-based Density Models

- Bowhead Whales  1N~PFOEIeSsS
* Gray Whales

* Belugas
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Habitat Density (HD) models in progress: EC & GoMEX

Updated Atlantic
= datasets
o 2006 - 2009

—— NEFSC 2006, summer

—— NEFSC 2007, summer
—— NEFSC 2008, summer
g s, o 23 b/ e ¥ —— SEFSC 2007 summer
A ‘;{,‘,;_,--.gumﬂ.ll‘nlll!ll'illma’s.nmr. i, . S ——— SEFSC 2007 winter
—— SEFSC 2009 summer

2t S\
4 \".Jr'Q’ 4"
) ‘,_;f»mﬂ Y,

Existing Surveys
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CetMap Working Group tasks

1. Cetacean Data Availability Analysis

2. New Modeling Efforts

‘ 3. Biologically Important Areas

Cetacean data & model discovery tool
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Biologically Important Areas Criteria

Reproductive Areas/Times

Feeding Areas/Times

Migratory Corridors

Small or Resident Populations
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CetMap Important Areas: East Coast

Erin LaBrecque

Table of Contents

D0 Ty T 1 2
Balaenoptera acutorostrata (Minke WRHale)..... s
Balaenoptera borealis (Sei WRAIE) ... msssssssssssssssssessessss s ssssssssssmssssssssssmssssssssssssssssesssssssssssessessessassad

Balaenoptera musculus (Blue

Balaenoptera physalus (Fin Wh
Eubalaena glacialis (North Atla
Megaptera novaeangliae (Hum,
Phocoena phocoena (Harbor Po
Tursiops truncatus (Bottlenose

Megaptera novaeangliae (Humpback Whale)

Criteria: migratory species

General
The Gulf of Maine feeding stock is the predominant subpopulation of humpback whales in the U.S.

Atlantic Exclusive Economic Zone (EEZ) (Waring et al 2010). Other areas of feeding subpopulations in
the North Atlantic include lceland-Denmark, Southwest Greenland, Southern Labrador and east of
Newfoundland, and the Gulf of the 5t. Lawrence (Katona and Beard 1990, Perry et al. 1999). Whales
from all the North Atlantic feeding areas migrate to the calving and breeding grounds off the West
Indies in the winter (Mattila et ol 1989, 1994),

Feeding
Humpback whales show strong sight fidelity to their feeding grounds that is maternally directed

(Clapham and Mayoe 1987). Humpbacks feed in the Gulf of Maine from May through October although
they have been seen feeding in earlier and later months (personal communication Allison Henry,
NEFSC). Studies of humpback whale ecology in their feeding grounds in the Gulf of Maine have been
ongoing since the mid-1970s (Clapham and Mayo 1987, 1990, Clapham et al. 1993, Friedlaender et al
2009, Hazen et al. 2009, Payne et al. 1986, Weinrich 1991, Weinrich et al. 1997, Weinrich and Kuhlberg
1991). The distribution of humpbacks in the Gulf of Maine is related to their prey (herring and sand
lance) densities and shifts accordingly. Payne et al. (1986) showed that humpbacks shifted from their
primary feeding grounds on Georges Bank and the northern Gulf of Maine to Stellwagen Bank and the
Great South Channel in response to shifts the distribution of sand lance. Because prey densities
respond to oceanographic influences that can be ephemeral, the entire Gulf Maine is considered;
feeding grounds for humpback whales.
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Cetacean Mapping of Biologically Important Areas
Megaptera novaeangliae
(Humpback whale)

Legend

Foraging Area (May - October)
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Marine Geospatial Ecology Lab, Duke University (2012)

Biologically Important Areas

Megaptera novaeangliae
Humpback whale

Important foraging areas
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CetMap Data and Model Overview
~173,000 records collated

e ~200 datasets represented

115 region + species + season models

* New Arctic, GoMEX and Atlantic models in process

56 stratified density estimates identified
70 Biologically Important Areas identified
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CetMap Working Group tasks

1. Cetacean Data Availability Analysis
2. New Modeling Efforts

3. Biologically Important Areas

‘ Cetacean data & model discovery tool
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Cetacean Data Availability

Purpose: to provide a single tool to discover the available data and models

~qu¢
) c

etacean & Sound Mapping

W

Cetacean Data Availability

Participants Cetacean Sound

Show data avalablty for = © Hide rows where species is absent
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Stratified Density
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M Bioiogically Important Areas exist




Take-home Messages

 CetMap project provides a one-stop data and
model discovery system;

* CetMap maximizes the value of existing data &
modeling efforts.

e CetMap is adaptable and will allow updates for
new data & model products.

http://cetsound.noaa.gov
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‘ Ocean/Wind Power
| Ecological Baseline Studies
January 2008 — December 2009
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Field Studies & Data Compilation

> AVIAN:
- Small & Lg Vessel Strip Transect Surveys

— Aerial Surveys
—~ Radar: Land, Water and NEXRAD,; TI

>, Marine Mammal
- Vessel Surveys
— Aerial Surveys
— Passive Acoustic Surveys

o Sea Turtle

15
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Field Studies & Data Compilation

> Bats — TI and Acoustic

> Supporting Studies:
— Oceanographic
— Fish and Fisheries Data
— Benthic Mapping
— GIS & Modeling
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TOTALSURVEY EFFORT

2008-2009
Bimonthly coastal and
offshore surveys

Total km 18,183

Total species:
153 avian

8 marine mammal
2 sea turtle




Detected species

Five federally threatened or endangered species:
North Atlantic right whale (Eubalaena glacialis)
Fin whale (Balaenoptera physalus)

Humpback whale (Megaptera novaeangliae)

_eatherback turtle (Dermochelys coriacea)

_oggerhead turtle (Caretta caretta)

Also:
Minke whale (Balaenoptera acutorostrata)
Bottlenose dolphin ( 7ursiops truncatus)

Short-beaked common dolphin (Delphinus
delphis)

Harbor porpoise (Phocoena phocoena) and
Harbor seal (Phoca vituling) 251
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,BT’ds Interpolatlon (e.g., kernel density), spatial
'gf-;'regressmn and generalized additive models
(GAMs) were used to quantify the relationship
between spatial covariates (e.g., bathymetric and
—..._distance based metrics) and birds.

_'r

1
e 252



' ﬁ'o ttlenose Dolphin

o —

Detected during all seasons
(mostly spring and summer)
Total sightings =319

Mean group Size = 15.3
Mean water depth = 54.5 ft
Mean SST =61.3sFmmn..

-

- ¥ -

=,
-
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= H'lgﬁ%g _dénéities were prediatedtfn [iorﬁo:q%" .
~the StudyAreatif fo 15-NMTrom shore, & ..

Atlantic

Ocean
Peak densities were predicted in State waters off "‘ T T
Atlantic City north to Brigantine and Little Egg Inlet. " LN S B

&y Spring abundance = 722
v
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0 S]ﬂte~5_p ¢ (footprint) studies - radar
SMOVPEBS = potential template

SRULS. C tepted techniqgues/methods —
| ,11 OWS comparison between studies and
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— » Migratory nature of protected species
- [ndicates the need for regional or coast-
wide studies
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Science, Service, Stewardship

Survey Efforts:

Atlantic Marine Assessment Program
for Protected Species (AMAPPS)

National Marine Fisheries Service

Northeast Fisheries Science Center NOAA
Southeast Fisheries Science Center FISHERIES
B
Y SERVICE

Dr. Debi Palka



Atlantic Marine Assessment Program for Protected Species

(AMAPPS) 2010 - 2014 (+?)

Seabirds

7" Quarterly collect
~- distribution and
. abundance data
—=i& via shipboard and

aerial visual and

~ acoustic surveys

Tag turtles, seals
and seabirds to
correct visual
abundance data for
animals not seen

Model seasonal,
spatially-explicit
density estimates
incorporating
habitat
characteristics

266
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NOAA Northeast Fisheries Science Center - Satellite Tracking -
AMAPPS
2010.06:115

(http://www.seaturtle.org/tracking/?project_id=537)

Tracks of 2010 and 2011 tags

-
b=

' 300 Km

21287
12 F=b T a7:16:32  Sealsrdcorgracking
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40°N

30°N

20°N

Aerial Line Transect Surveys
of Turtles and Cetaceans
5] Eastern GOMEX: 2007
|| GUIfCET II: 1996,1997
| GulfCet I: 1992-1994
GOMEX: 1992-1994, 1996
MATS: 2002, 2004
MATS: 1994, 1995
: SETS, SEACAS: 1982-1984, 1992, 1995
“1 NEC Guf of Maine: 2007, 2008

NEC Aerial 11995, 1998, 2004

CETAP: 1979-1982

40°N

30°N




110°W

40°N

30°N

20°N

Shipboard Line Transect Surveys
of Cetaceans and Sea Birds

GOM Continental Shelf: 1998-2001, 2007

| ] GOM Oceanic: 1992-1994, 1996-2001, 2003, 2004, 2009
SE Atlantic: 1992, 1998, 1999, 2002, 2004, 2006

|| NE Atlantic: 1995, 1998, 2004

40°N

30°N
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'broadscale

42°N

26°N1— o B~

L e e
22°N4 -

20°N-
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NE aerial
broadscale

~[50°N

-48°N

~T44°N

- fazeN

- H40°N

70°W

NMFS surve

B -

\
\

N I
____|Ship broadscala

N N |
/i:! Plane broadscale

/‘, Plane finescale
/

42N

[\

70°W

| Broad scale with some finer
~1*" scale areas

NOAA Twin Otter airplanes —
to 200m. Every quarter.

v NOAA ships — 200m to EEZ.
Ly Atleast during summer.
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Cetaceans, seals, tur :
sunfish, baski arks

Surveys flown at 600 ft,
airspeed of 110 knots,

Surveys winds < 10 knots, up to 20

knots

Line transect data

collection methods. Two
teams to estimate g(0) —
s | probability of detection.

looking

observer
looking
outleft
bubble
window

recorder,

connected
to only

frontteam

Effort - sighting conditions,
glare severity, cloud cover,
Beaufort sea state

connected
to only

Back
observer
looking out
left back
bubble
window

observer
looking
outbelly

window

Sighting - species, group
size, declination angle,
behavior, swim direction,
cue 271
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FWS Aerial Surveys

Kodiak float planes

Fine scale

Mg Coastal transects
j‘“ .'Vi’;ginia " A

North Carolina

perpendicular to coast
5 nmi apart

‘*».\South Carolina_

\ Georgia 4

Summer 2011 Seabird Survey Transects

N
A 0 100 200 300 400 Nautical Miles
| | | |

Seasonally

gim

1Florida =

v \
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Aerial S s

Primary target: Sea birds
Secondary targets: marine
mammals, boats

Flown at 110 knots at 200 ft,
Winds < 15 knots, up to 20 knots.

Strip transect to 200 m

Sightings: type (Flying or sitting),
species id, sighting condition,
distance band

Effort: time and location of starts
and stops, observer positions,
sighting conditions, transect
number 273



NOAA ship Bigelow

ummer
shipboard
surveys

'c ustlca

o=

1) Two independent teams (4 people each) to collect
line transect cetacean and turtle data Bongo.and CTD

1)  One team (2 people) to collect strip transect seabird data

>) One team (2 people) to collect passive and active acoustic
data

3) One team (2 people) to collect plankton data

4) Ship’s SCS system to collect static and dynamic
oceanography data

274



2010 — summer NMFS aerial
2011 — winter NMFS & FWS aerial

— summer NMFS & FWS aerial and shipboard
2012 — spring NMFS & FWS aerial

— fall NMFS & FWS aerial

2013 — summer NMFS shipboard & FWS aerial
2014 — winter NMFS & FWS aerial

— fall NMFS & FWS aerial
2015 — spring NMFS & FWS aerial

275



Oceanographn:

envnronmen’ral da1'a

from the shlp

Continuous

Depth .

Water speed

Surface temperature

Surface salinity
Surface conductivity
Surface chlorophyll
Sound velocity

44444

=
| _EEzl.n
el
>

R

Water column

at stations with CTD

- Conductivity/salinity

- Temperature/thermal cline
- Depth 276



Plankton team -
VPR, bongo nets,
neuston nets, CTD

From water column at night:
Water temperature

Water salinity

Turbidity

Chlorophyll concentration

Individual zooplankton and fish

277



e =
- EK60 multi-beam backscatter data /

to estimate biomass/density

w sin(mn/3)

I Density and biomass of zooplankton/fish
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Figure 6 Rugosity derived in ArcView® 3.3 and towed-diver video transects symbolized
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relationship between the two data sets. 280



Oceanography - from
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Water temperature at 20m

Water Temperature at 20 m on 01-SEP-2006 [C]
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Data analyses and storage /

Previously data analyzed mostly for abundance estimates for
the cetacean populations using independent observer
approaches assuming point independence

e Accounting for detectability at track line and off trackline
using covariates

L-LM&‘M1 2 Marine Animal Model Mapper XI 2 serdp_duke_v06.pdf (applicat... * | +‘ ()

e Group size bias S

2 Most Visited @ Getting Started . Latest Headlines

» Reaction to platform “ ¢
Density maps:

Fall
Winter

o cet M a p Melon-headed whale

Minke whale
North Atlantic right whale
Pantropical spotted dolphin

 NODES

Spring
Summer
Fall
. S E R D P Winter
GOMEX
Spring

Data stored in:
* NMFS databases s
o OBIS-SEAMAP

= y ) S\ _ RO ZODE
D o ' | ' - » ~ 25 AM
0 ; ' ‘ il - L op e 22

1/24/2012
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ANY QUESTIONS?



* Sightings

* Species id

* Group size
* Declination angle

* Swim direction Effort

e Initial cue * Time, latitude, longitude

» Position of observers

* Transect number

» Sighting conditions (glare, sea state,
cloud cover, turbidity, overall quality)

Plus processed info related to abundance estimates

* Behavior
e Size of turtle

284



/

Line transect data from the visual cetacean
_and turtle teams

Sightings

= Species id
= Group size

= Distance Effort

= Bearing = Time, latitude, longitude

* Position of observers

o * Transect number

* Initial cue » Weather (glare, sea state, visibility,
= Behavior swell angle and height, cloud cover)

= Swim direction

Plus processed info related to abundance estimates
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-
~Strip transect data from r
the seabird team

Sightings
Species id
Group size
Distance

Flight direction

Behavior Effort
Associations * Time, latitude, longitude
Age = Observer
Molt = Transect number
» Weather data (from MM team)

Leach's storm petrel

Plus processed info related to abundance estimates
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Acoustic team -
Passive

Sightings

« Species id, if possible
 Group size

* First detection

distance Effort

* Bearing and distance = Time, latitude, longitude
when abeam = Who is listening

« Acoustic behavior = Transect number

* Visual sightings
detected Processed:

« All sounds detected - sound library

- duplicates with visual team
- automatic detections
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Sea turtle
tagging
» Objective pPro jec«t

e Satellite tag immature loggerhead turtles i
offshore Mid-Atlantic waters to determine:

» how turtles utilize their habitat, and

 how much time they spend in surface waters angéi®
are available to be seen during aerial abundancd®
surveys so that the aerial surface abundance
estimate can be corrected for availability.



/
/—\ e
Sea Turtle Tag Telemetry
Wildlife Computers MK-10 AF (SE)

or SMRU Satellite Relay Data
Logger (NE)

- Fast-loc GPS for improved
position accuracy

- Depth sensors and
programming to report binned
depth data and dive-duration

- Durations of several months
up to one year
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Sea turtle tagging project results

In collaboration with Coonamessett Farm Foundation:

e used 2 commercial scallop fishing vessels to locate and tagh { .
loggerhead turtles during June 2 - 6, 2011 offshore of -
Delaware through Virginia.

¥ \-: e
'P;.'_k:
Rl 1220100
(05

24 Q

For 15 loggerheads (63-93 cm CCL) did the following:

o Attached SMRU satellite, flipper and PIT tags
e Measured length, width body depth, and weight

* Took biopsy samples for genetic analyses and stable isotor
analyses

e Took blood samples for testosterone levels and general
blood chemistry to identify sex and assess the health of t
animal

e Photographed



Sea Turtle Tag Telemetry - SE

Eﬂﬁ;&;MMast Fisheries Science Center -.:'.E‘E-atelllte Tracking - 30 |Og g erheads were

52004 tagged between

- Florida and South

soms Carolina

62 629

G200

i Average duration (as of

62703 December) of 91

o days for these tags

e Turtles generally stayed

52725 near the tagging

s location, with the

- exception of one
animal that moved

ST Into Chesapeake

ot EXTARRE Bay

201



//—\
pring harbor seal

abundance project

—~

* Objectives

e Develop a statistically robust
harbor seal aerial abundance
survey based on bay units

e Tag seals in Chatham Harbor,
Cape Cod and western
Penobscot Bay with VHF,
satellite and sonic tags

e Conduct aerial photographic
surveys and VHF radio tracking
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Mid-Atlantic Baseline Studies

Department of Energy (DOE)-funded ecological
baseline studies project

2012-2015

BRI project lead; over a dozen co-Pls and
collaborators

Project goal: Facilitate the permitting and
environmental review of offshore wind
development on the mid-Atlantic outer
continental shelf. b



Maryland .

District/of,Columbia

OCS Study Area

| Proposed Wind Energy Areas
— Atlantic Submerged Land Act Boundary
Bathymetry (m)
Contour
— 10
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— 30

A/ A A
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Mid-Atlantic Baseline Studies

L/ 1_ .L
BIODIVERSITY

* Boat Surveys

 Aerial Surveys (hi-def video)

» Aerial-Boat Comparison Study

* Individual Tracking of Key Bird Species
* Nocturnal Migration Studies

» Hierarchical Modeling

* Dissemination of Project Results

‘hm
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Boat Surveys

e 2 years
* 16 surveys
« Data on birds,

marine mammals,
and sea turtles

* Ancillary data
collection

h

>
1
/A 4

G-
EEP1
= »
59
=

A

OCS study area

Proposed Transects

ciiiid Proposed Wind Energy Areas

0 125 25 50 Km

**Transect Length Measured in Kilometers




Boat Surveys |

* First boat survey
April 25-29, 2012

« Second survey
June 18-21

* Most common species on the 15t
survey: COLO, NOGA, BODO, BASW,

\ ﬁﬁ/
/A A
BIODIVERSITY RESEARCH INSTITUTE
innovative wildlife science

Photo by BRI staff
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Aerial Surveys

* HiDef Aerial
Surveying, Inc.

« High-definition video
* 14 surveys over 2
years

"IIW il

« 20% coverage In
WEAS

v

/\ LB

A/A A
‘SEARCH INST]TUTE

DIVERSITY RES
1nnov
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High definition video surveys

* Four belly-mounted
cameras

* Resolution of 3cm and
2cm ground sample
distance =il el i |ircratt atitude

 Flown at 2000’ asl =

* Objects detected by
HiDef reviewers

* Objects identified by
BRI biologists

* Full QA process

 Flight height calculated
from video images

“bri

BIODIVERSITY RESEARCH INSTITUTE

innovative wildlife science

302



March count

Identification Category (as of 7/20)
Scoters (BLSC, SUSC, WWSC, SCNS, UNSC) 7038
Fish 2525
Loons (COLO, RTLO, UNLO) 835
Unknown or ID impossible 471
Northern Gannets 311
Gulls (BOGU, GBBG, HERG, LBBG, RBGU, UNGU, UNLG, UNSG) 262
Unidentified Birds 215
Tern or small/medium gull 172
Dolphins and sm. beaked cets. (BODO, CODO, UNDO, SBCE) 40
Turtles 29
Boats, fishing gear, misc. abiota 13
Terns (ROYT, UNLT, UNTE) 5
Grebes (HOGR, UNGR) 4
Other (sharks, seals, etc.) 4
Phalaropes (UNPH) 2
Storm Petrels (UNSP) 1
Total objects 11927
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Survey
Comparison

* Aerial-boat
comparison

* Spring 2012...7

OCS study area
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I - 1 ciiiid Proposed Wind Energy Areas
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BIODIVERSITY RESEARCH INSTITUTE

innovative wildlife science
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Individual Tracking
of Bird Species

« Collaboration (BOEM,
USFWS, BRI, DOE, Memoirial
University of
Newfoundland...)

* Focal species: Northern
Gannets, Red-throated Loons,
Surf Scoters, and Peregrine
Falcons

Photo by BRI staff
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Disclaimer: Location data and
movement tracks depicted in these maps
have not yet been proofed for accuracy
or analyzed. Lines connecting location
points are theoretical, based on the
shortest distance between the points,
and are not necessarily the actual flight
paths taken. Therefore, caution should
be used in identifying patterns or drawing
conclusions from the data. Formal
interpretation of the data will be included
in future reports submitted to the Bureau
of Ocean Energy Management, and in
peer reviewed manuscripts. For more
information please contact: Caleb
Spiegel, U.S. Fish and Wildlife Service
(caleb_spiegel@fws.gov).”

0 20 40 80

hlometers

0 125 25 50 N
Bl e E e s |
Kilometers A

Proposed Wind Energy Areas
OCS Study Area
Movement By Date Range
w— 31712012 - 3/27/2012
w—— 3/28/2012 - 4/06/2012
w— 04/07/2012 - 04/17/2012
- (04/18/2012 - 04/28/2012
w— (04/29/2012 - 05/01/2012



mailto:caleb_spiegel@fws.gov)

\

Ontario

PTT #
= 115865
— 115867
— 118160
118161
118162

N

A

® NOGA Locations

Disclaimer: Location data and movement tracks depicted in these
maps have not yet been proofed for accuracy or analyzed. Lines
connecting location points are theoretical, based on the shortest
distance between the points, and are not necessarily the actual
flight paths taken. Therefore, caution should be used in identifying
patterns or drawing conclusions from the data. Formal
interpretation of the data will be included in future reports submitted
to the Bureau of Ocean Energy Management, and in pggviewed
manuscripts. For more information please contact: Cal piegel,
U.S. Fish and Wildlife Service (caleb_spiegel@fws.gov).”
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Mid-Atlantic Baseline Studies

Boat Surveys
Aerial Surveys (hi-def video)

Aerial-Boat Comparison
Study

Individual Tracking of Key
Bird Species

Nocturnal Migration Studies
Hierarchical Modeling

Dissemination of Project
Results

Photo by BRI staff




This material is based upon work supported by:

« Department of Energy (award DE-EE0005362)
« Bureau of Ocean Energy Management
« US Fish and Wildlife Service

« Baliley Foundation
U.S. DEPARTMENT OF

ENERG

e FISH & WILDLIFE
TSERVICE

Thank you!

Kate.willlams@briloon.org

“bri

www.briloon.org
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Atlantic coast wintering
sea duck survey, 2008-11

Atlantic Coast Joint Venture
Sea Duck Joint Venture
and
Population & Habitat Assessment and
Migratory Bird Survey Branches
Division of Migratory Bird Management, USFWS

T Bureau of Ocean Energy Management/NOAA

SERVICE

(2009-11)
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Goals

Design a multi-species survey to
*Inform management decisions
*Provide an index of winter popn status/trends

*Relate index to breeding population status

* Characterize winter distributions (including
fidelity)

* Understand factors affecting habitat use
e Detect distributional shifts



Basic survey protocol

Five crews of 2 observers (Four in 2011)
Fixed wing aircraft

200 ft altitude at 110 knots

400m strip transect, 2 observers
Transects extend east from % NM offshore
Count all sea ducks, diving ducks, seabirds
Report observation condition (1 to 5)

Feb 4-25, 2008
Jan 31-Feb 18, 2009
Jan 23-March 3, 2010
Jan 31-Feb 17, 2011



Summary of survey efforts

Year Range Design
Cape Cod, MA Alternating pairs of transects to 8 & 15 NM;
2008 Palm Beach, FL Flew historic coastal "transect"
US/CA border Transects to longer of 8 NM or 16m depth;
2009 Cape Canaveral, FL  Flew historic coastal "transect"
Transects to longer of 8 NM or 16m depth;
US/CA border No coastal "transect;" 5th crew flew 4
2010 Cape Canaveral, FL  replicates MD/DE, lower Chesapeake Bay
Transects to longer of 8 NM or 16m depth;
US/CA border No coastal "transect;" extra survey work off
2011 GA/FL border SC/GA coast
2012 SC/GA coast 2.5 NM spacing, all 5 NM transects replicated;
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2011 Survey Design 4

Iﬂil
“m.
-!ﬂm]“”l

1k

4 Crews
241 East-West transects

¥, Replicated
Spaced 5’ latitude North-South
Intensive survey effort SC/GA coast

Extended lines over proposed wind arec

\ Intensive surveys 2011-12:

All lines replicated to 8 nm

/ Additional lines at 2.5 NM

|
I“IIIImH‘

h

iy
[
i
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Products to date

e 2008-2011 Annual Reports
e Summary Report, October 2012

e Zipkin et al. 2012. Fitting statistical distributions to
sea duck count data: implications for survey design
and abundance estimation. In Review Statistical
Methodology.

e Access Database
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AMAPPs survey efforts

Date Range Details
Transects to longer of 8 NM or 16m depth;
Bald Head Island, NC Flew Florida Bay to Naples
Aug 2010 Key West, FL Preliminary survey effort, 2 crews
US/CA border Winter sea duck survey
Feb 2011 Cape Canaveral, FL 4 crews
US/CA border Transects to 30m depth
Aug 2011 Cape Canaveral, FL 3 crews
US/CA border Transects to 30m depth
Mar 2012  Cape Canaveral, FL 4 crews
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BROADSCALE DISTRIBUTION OF PELAGIC
BIRDS OFF THE U.S. EAST COAST, MAINE TO
NORTH CAROLINA

Richard R. Veit
Timothy P. White
Marie-Caroline Martin

Biology Department\
College of Staten Island/
City University of New York
2800 Victory Boulevard
Staten Island, NY 10309

Melanie J. Steinkamp
USFWS
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So 31 cruises so far
Summer 2007-February 2011

4 Ecomon per year
1-2 Herring per year
3 whoi cruises



Hotspots

Combining shipboard data with large
spatio-temporal databases
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White—sided dolphins
igg2 - 1988

Figure 10-3. The distribution of white-sided dolphin (Lagenorhynchus acutus) sightings through-
out the study area, 1982-1988.
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Historical Comparisons

Manomet Bird Observatory Data
1970s-1980s
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Table 2. Densities of dominant species recorded in 2010 (birds/km?). Density estimates for 1970s-1980s (from Powers 1983) given in italics belo

February May August November
2010

2010 2010 2010
Northern 2.4 1.6 0 8.5
Fulmar

(7.5) (3.8) (0) (1.5)
Greater 0 6.8 7.3 5.7
Shearwater

(0) (1.5) (2.75) (7.5)
Wilson's 0 4.4 3.9 1.59
Storm-
petrel (0) (6.0) (8.0) (0.5)
Northern 1.4 0.28 0.29 6.3
Gannet

(1.0) (1.75) (0.25) (1.25)
Herring Gull | 2.6 0.50 1.7 2.3

(3.75) (1.5) (0.75) (8.5)
Dovekie 0.36 0.09 0 8.1

(1.0) (1.0) (0) (0)
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1970s 2008-2009 2010
(Powers Birds/km? Birds/km?
1983)
Birds/km?
May 2.0 3.7 19.8
2.0 4.3 7.3
2.0 0.1 0.2
Mid 0 4.1 0.05
August 8.0 3.0 12.9
3.0 0.3 8.1
3.0 0.3 1.0
Mid 0 0.1 0
October 30.0 4.4 (Nov) 6.2
12.0 5.7 (Nov) 5.9
15.0 0.7 (Nov) 2.8
Mid 2.0 0 (Nov) 8.0

Table 3. Greater Shearwater abundance within four strata sampled both in the 1970s (Powers 1983) , 2008-2009 and 2010 (this study).
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Climate Change

Need to know this for interpretation
of current data
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Spearmanr =0.41

p = 0.002
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Plot of selected variables (series)
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CrossCorrelation Function

First : CORY'S
Lagged: NAOdecmar
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Summary

1.) Hotspots are evident and
persistent

2.) Changes evident 1970s-present

3.) Changing climate has impacted
birds
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Update on Offshore Acoustic Bat
Research in Atlantic & Great Lakes
Regions

Q_"'"-~ E’v""--'

Mid-Atlantic M@rlnewudllfe Survey,

J uIy 24-25, 2012 Steve Pelletier, CWB, Principal Scientist
. - Trevor Peterson, Senior Wildlife Biologist
Silver Sprlng, MD Sarah Boyden, Project Scientist
Joel Perkins, Project Technician

\\

Jp Stantec3>°



2009-2011 Stantec Studies
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Objectives

Test effectiveness of acoustic equipment and methods to
document offshore bat activity

Assess presence of bats in a variety of offshore locations

Assess offshore fall migration activity patterns
Activity levels (mid-July — November)
Species composition
Seasonal activity trends
Nightly activity trends

Assess annual variability in activity by repeating surveys
Assess implications for offshore wind energy
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Long-Distance Migrants

LABO LANO LACI

Eastern red bat Silver-haired bat Hoary bat
(Lasiurus borealis) (Lasionycteris noctivagans) (Lasiurus cinereus)



Big brown bat

Eptecicus fuscus

Tri-colored bat

Perimyotis subflavus
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Myotis RjSletee

Northern long-eared bat

Muyotis septentrionalis

Eastern small-footed bat

Muyotis leibii

Little brown bat

Myotis lucifugus













Results

« Remote acoustic detectors effective
for long-term detection and monitoring
of northeast bat species

« Bats detected at all 2009 - 2011
survey sites

« Peak movement periods detected
« Bats detected April thru November

 Non-migratory and migratory species
documented at most sites



2012 - 2014

Department of Energy Study
3 Year Study

Expanded Regional Surveys
« Gulf of Maine

« US Coastal Mid- Atlantic
« Great Lakes

Targeted Spring — Early Winter







Data Analysis to Date
Survey Effort

Survey Sites 12 9 6
Geographic Area ~125 miles ~170 miles ~240 miles

Survey Period 7/28-11/30 7/15-11/30  4/1-11/30

Survey Nights 948 801 600
Calendar Nights 126 139 244
% Active Nights 72 73 45
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SITE

Appledore Island
Frenchboro
Gloucester Buoy

Great Duck Island

Halfway Rock
Isle au Haut
Kent Island

Matinicus Rock

Metinic Island

Monhegan Island

Mt. Desert Rock

Owl's Head

Petit Manan Island

Petit Manan Point
Schoodic Peninsula

Seguin Island

Overall

8/10-11/30
8/28-11/3
6/1-10/15
8/17-10/20
8/27-11/30
4/1-5/31
8/13-11/30
8/26-11/11
7/3-8/18
9/2-9/14
8/5-10/31
7/29-10/27
7/16-10/16
9/16-11/30
7/19-9/4
8/12-11/30
8/17-11/30
8/26-11/30
4/1-9/17
8/11-11/14
7/28-10/29
7/30-11/11
9/7-11/4
8/18-10/31
8/25-11/11
7/15-10/24
8/27-11/8
7/28-11/30
7/15-11/30
4/1-11/30

SURVEY DATES # SURVEY NIGHTS

113
68
137
65
96
61

78
47
13
88
91
93
76
48

% ACTIVE NIGHTS

49%
44%
23%
46%
30%
2%
28%
41%
47%
54%
26%
43%
55%
20%
96%
58%
20%
22%
21%
73%
27%
13%
61%
53%
65%
84%
57%
41%
45%
36%




% Active Nights by Year
2009 thru 2011
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% Active Nights vs Site Type
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3 "Coastal" Sites
n=5416 sequences R8TB

thzx 30 — i C oast al
' Sites
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4 "Large" Islands

n=2575 sequences L ar g e
Island
Sites
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4 "Medium" Islands
n=521 sequences

Medium
Island
Sites

o .
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- S —r o= By Yo g - - == ~—
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3 "Rock" Islands
n=1028 sequences

Rock
Island
Sites
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1 Buoy
n=24 sequences

RBTB
4%

Buoy Site
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Monthly Presence —
Long Distant Migrants

Presence
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Collaborating Organizations

U.S.
FISH & WILDLIFE
SERVICE

& 3
College of the Atlantic
Wlilc changing, world changing




Thank You
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o !




.

Offshore X-Band Radar
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Mid-Atlantic Aerial Surveys
for Marine Mammals, Sea Turtles
and Other Large Marine Vertebrates
1998 - 2012

What we did...
and where we did it...

William MclLellan
UNC Wilmington

e

UNCW,




Team Approach

D ] (tensive marine mammal management experi
LL e ! ars of vessel su v~/,, In the mid-Atlanti

U'NI'VE RISITETY

stic monitoring

E;s-'sans]\f ';sp'—*r]onr'e w]-'rh wrvay sJ' ‘gn
Ctisurveys

Extensive marine mammal stranding response
AQUARIUM and survey experience all aimed at conservation

FOUNDATION

They invented the ocean...
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Aerial Surveys

Surveys conducted at 305 m
and ~185 km/hr

= 2 observers conducting
parat rip survey
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Aerial Surveys
Methods

J

o

_

\

FR Part 135 certitied aircratt

k'l

L
N

gdedicated piiot

by

V]

Surveys conducted at 305 m
and ~185 km/hr




Line Transect Methodology

On Effort
Recording trackline points
: variables




Line Transect Methodology
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Line Transect Methodology

lal Location
ord GPS position and time

hoto documentation

pehavior
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Line Transect Methodology

4

| Location

cord GPS position and time
)

:llllllllllllllllllllI> .
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Line Transect Methodology

ejoin track line
pJ

Return to location of break

A

)
> N\

cord GPS position and time
)

»
. .fi

sume On Effort survey
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Specue siD protocol

Initialfspeciesi Dasimadennithesieldawnilexreviewingimages:

EInaliSpECIESH DASImad erafterreviewin

IFin doubt of'speciesiD sighting isiabelediasiunidentified.
Over 95% of all'sightings are'now identit




Calculate
Survey Data probability of ‘ Survey Data
detection

Off to l Scotland 1
Fitting detection
function mmﬂ .

aerial




Where We Did It

VA

f0g ayp

NC

Onslow

\ Bay

Long
Bay

Bl a ke

Plateau




Wallops Island &
Onslow Bay

1998 - 1999

All cetaceans
Sea turtles

Large pelagic fish/sharks

Funded by US Navy



Onslow Bay

All cetaceans
Sea turtles

Large pelagics

Bl a ke

Plateau

Funded by US Nav




Bl a ke

Plateau

Jacksonville
2003 — present
All cetaceans
Sea turtles

Large pelagics

Funded by US Navy



Cape Hatteras

All cetaceans

Sea turtles

Large pelagics

Bl a ke

Plateau

Funded by US Navy




2001- 2008
Cetaceans

Large pelagics

Funded by NOAA Fisheries




//seamap.env.duke.edu

4 UDIS-SCAMAF - EXPIOTe marine megavereprates - winaows Internet cxpiorer | - |_JJ ~

' <) v &) ntwi//seamap.env.duke.edu/

View Favorites Tools Help

| n
‘ | &) 0BIS-SEAMAP - Explore Marine Megavertebrates
|

Terms of Use Help Contact Login

2 OBISSEAMAP

Home Providers Contribute Services About

Ml map | sateliite OBIS-SEAMAP, Ocean Biogeographic
- -

[>%] i Information n Spatial Ecological
] aly of Megavertebrate Populations, is a
» referenced online database

gregating marine mammal, seabird and
urtle observation data from across the

| 1 E Current holdings
#records: 2,890,670
#datasets: 416 #species: 312
Records by 0.1 © cells

0-5

EAMAP- Terms of Use

Imagery ®2012 TerraMetrics, Distribution map by OBIS

Quick Link | Species/dataset/provider name or ITIS TSN/Dataset ID I~ Full text search @

Browse Species Browse Datasets Advanced Search

with current data sets in cue, UNCW has provided 23 data sets to OBIS SEAMAP



Future Effort

Virginarseach
WINGENENRSVAPOJECT

Continue Cape Hatteras
monthly surveys

Continue JAX

monthly surveys




Acknowledgements Funding from
Ed Coffman and pilots of Orion Aviation US Navy

All of the observers over the years NOAA Fisheries
Joel Bell, Lance Garrison, Mike Payne

Andy Read, Mark Swingle, Sue Barco

Ann Pabst

21 April 2007
25 nm offshore of the VA/NC border

All surveys conducted under NOAA Scientific Permits to UNCW
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Avian Surveyé@the Rhode Island Ocean Special Area Management Plan
~

-
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Kristopher J. Winiarski, Peter W.C. Paton, Scott R. McWilliams, and David Miller
Department of Natural Resources Science, University of Rhode Island, Kingston, Rl 02881
SILVER SPRINGS, MARYLAND

JuLy 2012
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Avian studies for Rl Ocean SAMP

* Goal: Assess current spatial and temporal patterns of avian
abundance and movement ecology within Ocean SAMP study
area boundaries.

* Primary Objectives:

1) Assess temporal variation (seasonal and annual) in avian
spatial distribution and abundance in Ocean SAMP study area.

2) Quantify flight behavior of birds in Ocean SAMP study area.



OSAMP Study Area

Rhode Island Ocean Special Area Management Plan (SAMP)

Map Key 2

Legend
|X ¥ oceanSAMP Study Area
State/F ederal Waters Separation

For Project Background nformation:
P /523073 60 Url 20U 002 353 MD

For Project Map and Data PRouCE:
PR0IWHW. N3 TO3Y 0_DRECIDoRansam

-Approximately 3,800 km?. 405



OSAMP Study Area

Rhode Island Ocean Special Area Management Plan (SAMP)

Map Key

Legend
L | OceanSAMP Study Area
State/F ederal Waters Separation

3 ”
Miss
T T T
icfometers 5
FATat

L] 5

Coorgnate System
Progction: RiStaepiane
ks Feat

FPS Dre: 3300
Datum: NADS3

For Project Background iformation
=0/ 5830737 ge0 url 20yl 0c2anEamD

For Project Map 310 Data PROICE
RO VW W. N3 T3 070 _DDBCis00eansam

71°580W 71°4'W 71°30'W 71°20W 71°10W 71°0W T0°50W
WA ARV
- 1k
30 - »
25 2 1=
L b
T
- ] 20 A
o <
<
| >
T 15 - =
— -
K
Y T
o
X 10 1
k
= 5 .
0 -
O Q0 O D ©® N H O v O &
SR \Q,’\ \%fl« (LQSL (ﬁ)fb n?fb rga’b‘ @y ggfa (QQS'J é’b @,@
Water Depth (m) g
Q

-Approximately 3,800 km?.
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Much Different Marine Bird Habitat than Nantucket Sound

T2°0W 71°50W 71:40'W 71°20'W T1°20W 71*10W 71°0W 7050w 70w 70°20'W 70 20W T0*10W

Legend

L1 OceanSAMP Study Area
State/Federal Waters Separation
BIS Bathymetry
Value
B High : -2.82701e-006
n

Low : -362.702
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Aerial-based Strip-Transect Surveys Aerial-based Line-Transect Surveys

AV dIAVS uead0

January-—
February-
March-

June-

408



Ship-based Line Transect Surveys

Rhode Island Ocean Special Area Management Plan (SAMP)

71*10W T1°0W T0*50'W
T T

T1*0W 71°40W 71°20W T1°20W
T T T Z

Map Key

Legend
L OceanSAMP Study Area

State/F ederal Waters Separation

For Project Background Mformation:
P /ig83grat gE0 url edu00eanEaMD

S Project Mzp 370 D2tz PROUCE
P WH'W.N3 D3 0 13\d_p R RCis0ceansamp

CE O

*Calipers used to estimate
distance (Heinemann, 1981)

Eight Sawtooth (4x5nm) sampling areas

Each surveyed 1x per month (2.5 hours, survey 2 grids/week)

1 observer and 1 observer/recorder

Recorded: # individuals, species, bearing, distance estimate (first sighting), GPS location,
behavior, flight elevation/direction for birds in flight and survey conditions.
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Aerial-based Strip Transect Surveys

Rhode Island Ocean Special Area Management Plan (SAMP)

T1*0W 71°40'W T1*0W 71" 20'W 71*10W T1°0W 70°50°W
T T T

Map Key
Legend
L1 oceansamp Study Area

State/F ederal Waters Separation

For Project Background Iformation
nep-/seagrant geo url edu/oceansamp

For Project Map 370 Data PRouc
DWW, R TD31. 03 _PIRCiS008ansamD

Twenty four transects perpendicular to coast

Survey 24 transects 1x per month

Fly 100kts at 500’

Survey 110m on both sides of plane (wing struts are marked)
2 observers

-Recorded: # individuals, species, time of sighting, behavior
(flying, sitting) and survey conditions.




Aerial-based Line Transect Surveys

Rhode Island Ocean Special Area Management Plan (SAMP)

71°50W 71°40W 71°30W 71°20W 71°10W 71°0W
T T T > z T

Map Key

L 1 Ocean SAMP Study Area

State/F ederal Waters Separation
s Aerial transects

For Project Background Mformation

P /seagrant ge0 url eduoce T3 mp

For Project Map 300 Data PRoucE:
RS0 TE o2 03/ _DRECiE0cRanERmD

24 transects perpendiCUIar to coast Band Boundary distances (in m.) Declination in degrees from the
perpendicular out from track line hotizontal

Survey 24 transects 1x per month - = —

Fly 100kts at 250’ g e L

2 observers
Recorded: # individuals, species, time of sighting, behavior (flying, sitting), sighting bin
and environmental conditions. 411







Avian Modelin‘gQr the Rhode Island Ocean Special Area Management Plan
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Kristopher J. Winiarski, Peter W.C. Paton, Scott R. McWilliams, and David Miller
Department of Natural Resources Science, University of Rhode Island, Kingston, Rl 02881

SILVER SPRINGS, MARYLAND

JuLy 2012
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Aerial-based Strip-Transect Surveys

Oce

Ship-based Line-Transect Surveys

an SAMP Adopted

<

Land —based Radar

Land-based Point Counts

-1aquwialaq
-19qWaNoON
-13q0120
-1aquaydas
-3sndny
-AInf

-aunf

-AeAl

-udy
-yaJenl
-Aseniqa4

-Aienuer
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Density Surface Model (DSM) Approach

Legend
Common Loon
NUMBER

LU} OceanSAMP StudyArea
State/Federal Waters Separation |

-Common Loon observations from ship-based line transect surveys.
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Step #1- Fit detection function to control for incomplete detection.

\w&
%
7

277

p 77

§&M

/

7777777777

7777777777777

777

T
o'l

[ [ [ [ I
8'0 9'0 v'0 z'0 00
Ailgeqoid uopoareQg

300

250

200

150

100

50

Distance (m)

-Fit detection function to control for imperfect detection.
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Step #2-Divide transects into unique segments.

Legend

U1 OceanSAMP Study Area
State/Federal Waters Separation |

-Total of 465 unique segment (each 830m long).

-Environmental covariates at midpoint of each segment (water depth, distance from land).
417



Step #3 — Fit Generalized Additive Models

s(distanceland,6.43)

s(depth 6.22)

-15

I T TTHI TN N
-48 -42 -36 -30 -24 -18

Depth (m)

-Best Model distance to land + depth. 418



Step #4- Divide study area into predictive grid.

71°50W 71°0W 71°20W 71°20W 7140w 71°0W 70°50W
Legend T T T T T
L1 OceanSAMP Study Area L
State/F ederal Waters Separation | 48
. ¥
A
A
‘
1
hJ
=z
5 N
) | | ¥
I
I 4
— <
i 3
7 -
2
{ :
i
24
¥=i
g
1 -
=
5]
¥
=
-t -
Ll
=z
B
Q

-920 cells; each 4km?2.
-Environmental covariates at the midpoint of each predictive cell

(water depth, distance to land).
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DSM—-Common Loon

71°50W T1°80W 71°20W 71°20W 71210W 71°0W TO*EOW
T T T L} T
Legend
L1 OceanSAMP Study Area i z
State/F ederal Waters Separation g i g
Individuals/km2 i
COLOwinsit f S
[ Joo0-0.11
[ Jo12-033
[ Jo3s-0ss
0.56 - 0.75 - NH
NE
0.76 - 0.95 3
[ 096-121
122154
— N
I 155- 196 -
Il 197245 3
I 246 -344
z
=}
5
-
=
=]
L &
-
-
- -
=z
B
9

Daily population estimate winter — 7,284 (0.186)
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DSM-Uncertainty

71°50W 71w 71°20W T1°20W 71°0W 70 50W

Legend

L-| OceanSAMP Study Area
State/Federal Waters Separation
Coefficient Variation [
COLO_Win_1
[ ] 274559 - 324704
[ 324705 - 371114
I 371115 - 441447

I 441448 - 569373
Il se9374 -s77771
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DSM-Uncertainty

71°0W 70 50'W

Legend

Lo} OceanSAMP StudyArea

State/Federal Waters Separation
Coefficient Variation
COLO_Win_1
[ ] 274559- 324704
[ 324705- 371114
I 571115 - 441447
I 44 1448- 569373
I ss9374- 877771

B
41°30'N

P
L
41°20'N

A1°10'N

AUN

AN
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DSM — Using Survey Data from Multiple Platforms

Ship

Legend

L} OceanSAMP Study Area
State/F ederal Waters Separation
Common Loon_Aerial
NUMBER
e 1

@® 2

@ :
' 4-5
.s-s

Common Loon_Ship
NUMBER
e 1

‘77

2
3
4

-5

6-8

Aerial

-Raw observations of Common Loons winter 2009-2010.
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DSM — Using Survey Data from Multiple Platforms

41.4

41.3

Latitude
41.2

410 411

-71.8 -71.6 -71.4 -71.2 -71.0

Lonaitude
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DSM — Uncertainty

[N

apne

Tl 01V

-71.6 -71.4 -71.2 -71.0

-71.8

Longitude
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Lots of Predictive Maps for Policy Folks

December

January
February

March
November

September
Octobe

-Our final OSAMP report contained 80 DSM maps.
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OWED Siting in the OSAMP

Legend

L] OceanSAMP StudyArea
Rhode Island Ocean

State/Federal Waters Separation |
Special Area Management Plan

1
A1°30'N

OCCANSAMP

.~ VOLUME1

A1°10'N

B - -

A

-
-
-
-

-
l?

*Waters <20m (in white) off limits to future development to protect seaduck
foraging areas.

*Represent 8% of total SAMP study area.
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How Can We Best Incorporate this Type of Modeling Output into OWED Siting Decisions?

/ ZONATION

—4— Conservation planning software

PROCEEDINGS

——OF Proc. R. Soe. B (2005) 272, 1885-1891
THE ROYAL doi:10.1098/rspb.2005.3164
SOCIETY

Published online 2 August 2005

Prioritizing multiple-use landscapes for
conservation: methods for large multi-species

planning problems
Atte Moilanen'*, Aldina M. A. Franco?, Regan L. Early?, Richard Fox>,
Brendan Wintle* and Chris D. Thomas®

Biological Conservation xxx (2011) xxx-xxx

o . - . " = powsien
Contents lists available at SciVerse ScienceDirect CONSERVATION

Biological Conservation

ELSEVIER journal homepage: www.elsevier.com/locate/biocon

Comparison of five modelling techniques to predict the spatial distribution
and abundance of seabirds

Steffen Oppel **, Ana Meirinho®, Ivan Ramirez , Beth Gardner€, Allan F. O'Connell 9, Peter 1. Miller®,
Maite Louzao®™®

Journal of Applied Ecology

Journal of Applied Ecology 2011, 48, 726-735 doi: 10.1111/1.1365-2664.2011.01985.x

Optimizing regional conservation planning for forest
birds

Frederic Beaudry', Anna M. Pidgeon', David J. Mladenoff', Robert W. Howe?,
Gerald A. Bartelt® and Volker C. Radeloff'

CIEM 552

ICES Journal of Marine Science (2012), 69(1), 75-83. doi:10.1093 ficesjms /fsr180

Systematic conservation planning in the eastern

English Channel: comparing the Marxan and Zonation
decision-support tools

Juliette Delavenne'*, Kristian Metcalfe? Robert J. Smith?, Sandrine Vaz', Corinne S. Martin?,
Ludovic Dupuis4, Franck Coppin’, and Andre Carpentier’

47
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ZONATION

<4 Conservation planning software

Aim and purpose:

To provide a tool for large-scale high resolution spatial conservation planning using GIS
grid data.

Analyses:
Identification of optimal conservation areas.
Balancing of alternative land uses.

Data:

Presence/absence
Probabilities of occurrence
Abundance/density
Uncertainty

Features:

Species priorities via weighting
Methods for dealing with connectivity

429



Legend

Lo} OceanSAMP Study Area
State/F ederal Waters Separation B
Zonationsummerwinter
<VALUE>
o
[ Joot-075
[ Jo7s-09
[ Jos1-095
[ Joes-0.99
1

Input Layers:
Winter-Gulls, Alcids, Seaducks, Northern Gannet and Loons.
Summer-Gulls, Shearwaters, Petrels and Terns.

*All layers equally ranked. 430



Legend

Lo 1 OceanSAMP Study Area
State/Federal Waters Separation |-

|| RenewableEnergyZone
| RILMMS_LeaseBlocks
Zonationsum merwinter
<VALUE>
[_Jo
[ Joot-07s
[ Jo7s-o0s9
[ Jog1-09s
[ Jogs-099
[ «

Input Layers:
Winter-Gulls, Alcids, Seaducks, Northern Gannet and Loons.
Summer-Gulls, Shearwaters, Petrels and Terns.

*All layers equally ranked. 431



Aerial-based Line-Transect Surveys

Aerial-based Strip-Transect Surveys

Transect Surveys

Ship-based

Ocean SAMP Adopted

Land —based Radar
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Incorporate More Predictive Environmental Covariates into Models?

Many available environmental covariates:

St.atic Dynamic Distance to ocean front
Distance to coast SST Stratification
Bathymetry Chlorophyll a Turbidity

Slope SSH Zooplankton
Roughness Density of ocean fronts  Oscillation Indexes
Grain size

Dynamic variables
*Temporal decisions
-Same time period as survey data or three months prior?

*Do we look at the average, min, max, variability, variability within nearby cells?

Potential issues
*High collinearity

*Explanatory vs. predictive model?
-Increasing number of variables -> increase in difficulty interpreting model.

*Dynamic could be the only way to understand annual variability

-Many years of survey data. 433
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Field Studies of Whales and Sea Turtles for Offshore
Alternative Energy Planning in Massachusetts.
Sponsored by Massachusetts Clean Energy Center

Scott D. Kraus, Ph.D., and Jessica Taylor
New England Aquarium
Boston, MA 02110

Charles Mayo, PhD., Laura Ganley, and Pat Hughes
Provincetown Center for Coastal Studies
Provincetown, Ma 02657

Robert D. Kenney, Ph.D.

University of Rhode Island
Graduate School of Oceanography
Narragansett, Rl 02882-1197

Christopher W. Clark, Ph.D. and Aaron -N. Riee/Ph.D.
Bioacoustics Research Program
Cornell Lab of Ornithology
Cornell University
Ithaca, N, 14850, USA

Photo credit Don LeRoi, Aerial Imaging Solutions/NEAq. Under contract by MassCEC.
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Remote
Viewfinder

FMC Mount Program

Eyeplece Cam

Frame Camera
USE Vidso
Adaptar

PowerlAltimaeter Cable ~g ﬁ

Ground Coverage Frame

Altitude Warnings

Lat: N41°54.673' Long: \W070°43.840MSL Altitude:
Local: 16:42:10 Mode: No GPS GPS Course:

Mount Cable

Speed

Events: 0 Sightings: 0 0 (s) 0



Start line: Wto E - Line #5: 71 4' W Option #5
EtoW-Line#68:701' W

0 5 10

. Nautical Miles
(0] 7 Nautical Miles
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Documenting Whale Migration
Off Virginia’s Coast for Use in
Marine Spatial Planning

NOAA Coastal Zone Management Administration
Project of Special Merit Award

Virginia Aquarium & Marine Science Center Foundation
Virginia Coastal Zone Management Program
University of North Carolina Wilmington
The Nature Conservancy
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Overall Project Description:

“... collect important data on the presence,
density and seasonality of endangered
large whale species in the vicinity of the
Virginia Wind Energy Area as designated by
the Bureau of Ocean Energy Management.”

Study area includes an approximately 10,000 sqgkm area
that encompasses the Virginia WEA.

Aerial and vessel surveys to be conducted from November 2012
through April 2013.
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Project Activities

1. 2 days per month of aerial surveys for 6 months
2. 8 vessel days for directed observations of whales

3. Import of GIS data into MARCO Mapping and Planning
Portal and other regional data sets such as OBIS SEAMAP
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Project Contacts:

Virginia Aquarium & Marine Science Center Foundation

Susan Barco, Research Coordinator & Senior Scientist
Phone: 757-385-6476
E-mail: SGBarco@VirginiaAquarium.com

Gwen Lockhart, GIS Research Specialist
Phone: 757-385-6486
E-mail: Glockhar@VirginiaAquarium.com

Mark Swingle, Director of Research & Conservation
Phone: 757-385-0326
E-mail: Mswingle@VirginiaAquarium.com
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Virginia/Maryland Sea Turtle
Research & Conservation Initiative

NOAA Section 6 Species Recovery Grant

Virginia Aquarium & Marine Science Center Foundation
Virginia Department of Game & Inland Fisheries
Maryland Department of Natural Resources

Primary Sub-contractors for Surveys:
Riverhead Foundation for Marine Research and Preservation
Research Unit for Wildlife Population Assessment, University of St. Andrews
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Overall Project Description:

“... collection of a comprehensive set of data on
the life history, health and abundance of
sea turtle species.”

Goal 1: Develop robust seasonal distribution and abundance
estimates for loggerhead and Kemp’s ridley sea turtles in the
study area.

Study area includes the Chesapeake Bay and coastal ocean
waters of Virginia and Maryland.

449



Population Assessment Action Plan

1. Quantify turtle surfacing time for calculating
seasonal and annual differences in availability.

2. Conduct aerial abundance surveys in a manner that
will allow calculation of perception bias to create

robust estimates of seasonal and annual abundance.

3. Compare abundance estimates with previous studies.
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Survey Stratum Design

!

: Stafford O \/ p Y 4 St Mary's aifpog'_t_? [
f et ’ Salisbury airnastees
1 38.174<76:103 #iIN3 851

iy —
N »  ———— et
D 3 ———— e e
.- : ! / e ———
! T — o e————

S

 — 7 ‘ ,’.:;‘—.lfv—.-—g.—?—".—-:
Henrico : = i .'/EN3Y7='_45:’
o s ——

W 77°45; W 76245 } W

75845 W 74°45!

§7 e

N3i7°15;

M i
.: 7 SALA ;-,.,_,_N36045|
'-,‘r R e —

N N BTN

N

=:Google
5 survey stratums 113 east to west transit lines
3.3 km apart
strip width =1 km




Survey Methodology

* Four observers —two independent teams

— Team 1 looked out port and starboard bubble windows

— Team 2 looked out through a belly window and a side window
* Hiby circle back technique was used in Fall 2011 and Spring 2012
* QObservers report — angle to sighting, species, number of animals,

other sighting information, and environmental data

* Perpendicular distance of the animal to the transect line was
calculated from the angle and the height of the plane

 Animals detected by both teams (called a duplicate detection) were
later identified on the basis of timing and position




Estimating Density and Abundance

* Within each stratum, group density (Ds) and group abundance (Ns) of animals
available for detection were estimated as follows:

" 1 noq " A
L), = Z - and N _=A4D,
2wl 3 p;

where A is the size of stratum, w is the truncation distance, L is the total effort
achieved in the stratum, nis the total number of detections in the stratum and p is

the estimated probability of detecting group j (see below). Individual animal density
(D) and abundance (N) were obtained from

A n S ’ R 2
= & - and N =A4D
2wl 3 p;




Estimation of Detection Probabilities

Mark and recapture techniques using 2 teams of observers (Laake
and Borchers 2004)

Distance sampling model used both a hazard-rate (1-exp(-x/c)-b)
and a half-normal form (exp(-x2/202)) (Buckland et al. 2001)

Effects of covariates were incorporated into the model by setting
the scale parameter in the model to be an exponential function of
the covariates (Marques and Buckland 2004).

— season, strata, observer position (left, right or center), group size and
Beaufort sea state

Akaike’s Information Criterion (AIC) and goodness of fit statistics
were used to select the final model and all model selection was
performed in the program Distance (Thomas et al. 2010; version 6.1
Beta 1 and version 2.0.6 of the mrds R library).



Actual Survey Transits
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Loggerhead Sightings - 2011
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Other Turtle Sightings - 2011
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Bottlenose Dolphin Groups - 2011
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Project Contacts:

Virginia Aquarium & Marine Science Center Foundation

Susan Barco, Research Coordinator & Senior Scientist
Phone: 757-385-6476
E-mail: SGBarco@VirginiaAquarium.com

Gwen Lockhart, GIS Research Specialist
Phone: 757-385-6486
E-mail: Glockhar@VirginiaAquarium.com

Mark Swingle, Director of Research & Conservation
Phone: 757-385-0326
E-mail: Mswingle@VirginiaAquarium.com
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Navy Integrated Comprehensive
Monitoring Program (ICMP)

Dr. Robert Gisiner

Office of the Chief of Naval Operations,

Energy & Environmental Readiness Div
(OPNAV N45)

bob.gisiner@navy.mil
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Development of the Current U.S. Navy Risk
Assessment and Monitoring Process

The Navy needs marine
mammal and T/E species data
for all waters of the United
States and US Trust Territories

*Phase Il permit renewals are in public
and regulator agency review now, for
January 2014 start
*Number of permits have been
consolidated
*Coverage area and types of
assessed activities have been
expanded.

*Adaptive Management is used to
annually review new science, and
results of ongoing monitoring with the
regulator (NOAA Fisheries).

*Annual Investment by Navy in
research and environmental risk
management is $25-30M/year.



The U.S. Navy’s 5 Year Cycle
for Environmental Stewardship
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U.S. Navy’s Annual Monitoring and Mitigation Process,
with science input/output.

Updated Strategic Plan and ICMP are
presented at 2011 Monitoring
Workshop to solicit input, which will
be used to further refine plan.

1

- B¢

Based on current
technical/methodological capability
and current limits to scientific

f'
1 Navy develops “bounding conditions™
and guidance based on characterization NMFS/Navy agree upon ICMP top-
of area and training activities for each level monitoring objectives
geographic region
! - Based on ranked areas of
3 ' ' / . oo 0
Scientific Advisor) CRTpTSXC7 1 scientific uncertainty and data
develops 3-5 year Strategic Plan for N I
monitoring [ | d
| | neeas.
& 1 I >
1 1 Z
Reviewed/revised 4 . s 1 5
annually as part of NMFS. MMC, and additional =S l o
Adaptive scientific experts review draft 1z 13
Management Strategic Plan for monitoring : i : =
=3 1=
& § 1 £
1 1 5
| |
f |
| |
f |
| |
I |
| |
f 1
|
|

Reviewed/revised
annually as part of

Scientific community generates range

complex specific monitoring proposals |
(bounded by logistic and funding
considerations)

Adaptive
Management
Navy reviews and selects most
appropriate proposals ormixof | _ _ _ _ _ _ 1
proposals for ANNUAL monitoring
specific to each range complex
&
. Navy submits anticipated - : F9r substa.nnve. Proposed -
range complex specific As monitoring mod:ﬁf:anons, NMFS will
required subsequently publish proposed LOAs

annual monitoring projects to

NMFS with LOA renewals. f#s=sssees with the modifications in the FR to solicit

public input on more detailed plans

understanding

9
Navy funds / implements annual
monitoring projects

Available methods depend on
cost, environmental constraints,
and current capabilities. Needs
for new, improved capabilities
are identified and forwarded to

——— | research programs.
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Navy Funded Data Collection

Visual Surveys (aerial and vessel) Passive Acoustic Monitoring




A partial list of recent and ongoing
data collection efforts

US Atlantic Coast and Gulf of Mexico

— Duke University et al — Cape Hatteras survey and BRS

— AMAPPS —joint BOEMRE, NOAA, USGS, Navy and USFWS
Southern California Bight

— Behavioral Response Study (multiple partners)

— SCOR range surveys, acoustics (remote and instrumented range)

— ONR and Navy N45 research projects (Scripps, others)
Northwest US

— Passive acoustic monitoring, animal tagging
Gulf of Alaska

— Passive acoustic monitoring and visual survey (vessel-based)
Hawaii

— Aerial visual surveys, boat-based survey and animal tagging, passive acoustics (remote and

instrumented range)

Mariana Islands

— Aerial and boat-based surveys, remote passive acoustics

Navy CNO N45 research projects — acoustics, tagging, visual survey in various
locations: Hawaii, southern California, The Bahamas

Office of Naval Research — various projects



Making the Data Accessible

OBIS SEAMAP

Jointly funded by Navy and the Sloan Foundation as part of the Ocean
Biogeographic Information System

Navy data from Duke U and AMAPPS is periodically archived in OBIS SEAMAP

OBIS USA

A USGS core funded activity

Linked to the National Biogeographic Information System (NBIS) — a national
terrestrial biodiversity database

Linked to OBIS SEAMAP and other OBIS data collection archival efforts
(FishBase, CephBase, HexBase)

National Ocean Data Center (NOAA NODC) backs up and archives all OBIS USA
data

An interagency goal: to place all survey data in OBIS USA for common
agency and public use

The Navy partners with BOEM and other agencies to support this common
marine biological data architecture

The Navy encourages other federal and private sector data collectors to
contribute to a common national data archive via NODC, OBIS USA or OBIS
SEAMAP

NODC, OBIS USA, OBIS SEAMAP are working together to ratify common data
and metadata standards, data sharing protocols and data provider support
services



OBIS-USA, OBIS-SEAMAP, 10BIS

OBIS-USA

Marine Data (OBIS-USA)

http:/ [www.nbil.gov/portal/server. pt/community/marine_data_(o) 1.7 ¥

Help | Advanced

imals & Other Organisms _Habitats __Ecological Topics __ Geographic Per

Arctic Ocean Diversity (Arc00)
“Atias Bermuda Atlantic Time-series Study Zooplankton Census (BATS)
. Bishop Museum _(8P6M)
Contributing Data Biodiversity of the Gulf of Mexico Database (BioGoMx)
Center for Cephalopods (CEPH)
Data Dashboard Census of Marine Zooplankton (CMarZ)
Monitoring and Assessment Program (EMAP)

Data Richness. Gulf of Alaska (GOA)

Gulf of Mexico - Amphipods (GoMexAmphipod)
Date Quality Gulf of Mexico - Fish (GoMexFish)

Gulf of Mexico - Invert (GoViexinvert)
Duplication Status
General Metadata
Geographic Coverage
Participants
Policies and Disclaimer
‘Taxonomic Depth

The N8I Program

istered by the Bological Informatics Office of the U.S. Geol

Survey
About NBII | Accessibility Statement | NBII Disclaimer, Attribution & Privacy Statement | FOIA

sciencegoy, USGS TSAopr.

OBIS-SEAMAP Niche:
Protected species data / tools

Telemetry / tracking data

Photo-ID

Passive acoustics

Spatial Decision Support
Mapping & Analysis R&D*

National biogeographic

data, standards and
services
[archival at NODC]

OBIS-SEAMAP

Home Datasets Species

Observations Available in OBIS-SEAMAP

Terms of Use Melp Contact Accessibility Log in

Apps/Tools Links About

OBIS-SEAMAP, Ocean
Biogeographic Information
System Spatial Ecological Analysis
Seabirds | 2,051,608 of Megavertebrate Populations, is
e a spatially referenced online
_mammals | 190,606 T
o turties I, seabird and sea turtle
Sea turte: 119,359 mammal,
data from across the globe. The

SRS EEUEERN  <oilcction can be searched and
species | visualized through a set of
advanced online mapping
Sitaeste; } applications. Learn more

sobservations

-0

® 11100
101-1,000

® 1,001-10,000

® -10,00

IOBIS

Ocean Biogeographic Infc

nutp:obis.org/

Search | Using OBIS | About the Data | About OBIS | News B

EXPLOREDATA ON LOCATIONS OF MARINE ANIMALS AND PLAN
b vironmental Inf

QIOBESIR data tables, maps and predict dists
-

275 millon records of 113000 species from 773 databases
SEARCH BY NAME

SEARCH BY GEOGRAPHY -

International marine
biodiversity data archive
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OBIS-SEAMAP supports multiple data types

I Vieo | Satelite | _Hvbrid ]
oo og

Satellite
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PhotolD




FEDERAL DATA ARCHITECTURE
Collf_*cnion Storage/Service

MODELING/ ANALYSIS
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(Applications)

National Access
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Custom
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Summary: Navy Data Collection

Data collection decisions are coordinated with the
regulatory agencies (NOAA Fisheries, USFWS) through
adaptive management processes.

Data are collected to the highest possible standards

— Visual surveys use effort-based methods (e.g. Distance),
correlated with environmental data

— Navy LMR and ONR research programs invest in standards
development

Data are archived in a common, open data
architecture
— to ensure maximum utility to all agencies and the public
— and minimize duplication of effort among agencies




Presentation #16

EEEEEEEEEEEE Energy Eff|C|ency &

u.s.
472 ENERGY Renewable Energy



Multipurpose Marine Cadastre

Mid-Atlantic Marine Wildlife Surveys, Modeling, and
Data: Workshop to Establish Coordination &
Communication

Daniel R. Martin
Room 9153
9:00-10:45 July 25 2012

&@; NOAA Coastal Services Center

,-f LINKING PEOPLE, INFORMATION, AND TECHNOLOGY




Offshore Geographic Information

ST S P




arineCadastre.gov

Partnerships

(O VI S Hemivarpove Mariee Cadestre

system that provides authoritative and regularly updated ocean information,
including offshore boundaires, infrastucture, human use, energy potential,
and other data sets, The MMC is especially useful to those looking to assess
suitability for ocean uses, such as energy siting. Data can be viewed in the
national viewer or downloaded from its original source.

LaunchitheViewer: Accessithe Data

Map Gallery In Practice

Maps and Apps

Highlights

South Carolina, like many coastal
states, depends on the coast and
oceans for a variety of revenue
producing purposes. South Carolina
aimed to prepare and respond to
potential management challenges by
implementing a new ...

Marine protected areas (MPAs) are
defined as, “. . . any area of the
marine environment that has been
reserved by federal, state, territorial,
tribal, or local laws or regulations to
provide lasting protection ...

National Ocean Service | Privacy Policy | Link Disclaimer | Contact Us | Reqister
Web Site Owner: NOAA Coastal Services Center
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Map Viewer
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Data Reqistry

12NM Territorial Sea
NOAA Office of Coast Survey

2009 Vessel Traffic (AlS)

Bureau of Ocean Energy Management

200NM EEZ and Maritime
Boundaries

NOAA Office of Coast Survey

24NM Contiguous Zone
NOAA Office of Coast Survey

Abandoned Shipwreck Act

NOAA Coastal Services Center

Active Oil and Gas Leases

Bureau of Ocean Energy Management

Active Renewable Energy
Leases

Bureau of Ocean Energy Management

Aids to Navigation
NOAA Coastal Services Center

Anchorage Areas
NOAA Coastal Services Center

146 layers

Esri Service

Description

Esri Service

Description

Esri Service

Description

Esri Service

Description

WMS

Description

Esri Service

Description

Esri Service

Description

Esri Service WMS

Description

Esri Service ~ WMS

Description

Themes

Federal Agency Regions (11)
Federal GeoRegulations (13)

Human Use (4)
Jurisdictional Boundaries and Limits (23)
Marine Habitat (7)

Marine Mammals and Turtles (66)
Navigation and Marine Infrastructure (13)

Physical and Oceanographic (9)

Provider

Bureau of Ocean Energy Management (19)
Department of Defense, U.S. Navy (70)

DOE Federal Energy Regulatory Commission
(1)

DOE National Renewable Energy Laboratory
(1)

DOE Office of Energy Efficiency and
Renewable Energy (2)

National Geospatial Intelligence Agency (1)
NOAA Coastal Services Center (32)
NOAA National Marine Fisheries Service (3)

NOAA National Marine Fisheries Service
Southwest Regional Office (1)

NOAA National Marine Sanctuary Program (3)
NOAA National MPA Center (2)
NOAA Office of Coast Survey (6)
Pacific Coast Marine Habitat Program (2)
U.S. Fish and Wildlife Service (1)

U.5. Geological Survey (2)




Gallery

Partnerships Maps and Apps

Map Gallery

The Marine Cadastre Map Gallery, a collection of ArcGIS Explorer Online maps, enables ocean planners to create custom data
viewers by combining authoritative data from the Marine Cadastre Data Registry with more locally relevant web map services.
Some examples of custom data viewers are below. Users can import data into an existing map within the gallery or start fresh.
View the Map Gallery resources to learn how to create a map for the Map Gallery. Additional maps can be found within our group

r Online.

Overview
Nearii et What is ArcGIS Online?
What is ArcGIS Explorer Online?
The Basics
Open and Explore a Map
Create a New Map
Find and Add Content
Share Your Map
Advance Use
ALAZAMA ¥ . Organize the Map
s WAL iyt hx g Adjust Transparency
.,;ﬁn JHeuston * - P o 5 ! B Work with Queries
SmAsniy Sample Data Resources
Marine Cadastre Data Registry
NOAA CMSP Data Registry
Ocean Community
Northeast Ocean Data Portal




Documentation

Bureau of Ocean Energy Management and

Bunis o6 Octan Eraasr Masaconnt

BOE M t@\ Multipurpose Marine Cadastre

National Oceanic and Atmospheric Administration

tayers om=® s [EHA

§= Back to Layers

Fin Whale, Atlantic
Winter 05/01/2009

Source: Department of Defense, U.S. Navy

Description:

The marine mammal and sea turtle density
estimates are model results that show
estimates of the average number of animals
present during a given season for each 1 Km2
block. Because marine mammals often occur
in groups and are highly mobile most of the
average numbers of animals/Km2 values are
less than 1. For example, avalue of 0.5
animals/ Km2 for bottienose dolphins during
the summer for a particular block can mean
that on average 1 animal would be expected to
be presentin that block every other day or, 1
group of 10 animals over a 5 day period.

These data originate from reports prepared for
or by the US Navy and NOAA Fisheries. The
data were intended for use in determination of
potential impacts of military operations to
marine mammal and sea turtle species, and
for preparation of associated Marine Mammal
Protection Act take permit authorizations and
Endangered Species Act Section 7
Consultation. Data user agreements and
source reports can be found below.

Geographic Extent: Atlantic

Visible Scale Range: 0tc 0
(Current: 1:2,311,162)

Data: = | Web Service | Metadata
Additional Information:
Marine Mammals Data User

Agreements and Source Reports

Legend Patch:
. 0.000000 - 0.000031 {(animals per sq kn

0.000032 - 0.000106

. 0.000107 - 0.000195

0.nnni1as - 0 0nn31d

Richmond =
.

i /;\"{
%

Delaware

Legend

+

R wooz aind

$ |

Fin Whale, Atlantic Winter A

0.000000 - 0.000031 (animals per sq km)
0.000032 - 0.000106
0.000107 - 0.000195
0.000196 - 0.000311
0.000312 - 0.000456
0.000457 - 0.000652
0.000653 - 0.000905
0.000906 - 0.001236
0.001237 - 0.001725
0.001726 - 0.002274
0.002275 - 0.002887
0.002888 - 0.003531
0.003532 - 0.004385
0.0043396 - 0.006228
0.006229 - 0.010517

0.010518 - 0.019327

«




Architecture

Distributed
Storage
Application Server

Clients

Ocean.data.gov
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Our API / Web Services

@&

< sc.noaa.gov/ArcGISPUB/rest/services/MultipurposeMarineCadastre/MultipurposeMarineCadastre/MapServer/13 c "“‘ Google P A -

>

ArcGIS Services Directory

Home > MultipurposeMarineCadastre > MultipurposeMarineCadastre (MapServer) > Aids To Navigation Help | API Reference

Layer: Aids To Navigation (ID: 13)
Display Field: aidName
Type: Feature Layer
Geometry Type: esriGeometryPoint
Description: The Coast Guard maintains systems of marine aids to navigation consisting of visual, audible, and electronic signals which are designed to
assist the prudent mariner in the process of navigation. The aids to navigation system is not intended to identify every shoal or obstruction to navigation
which exists in the navigable waters of the United States, but rather provides for reasonable marking of marine features as resources permit. The primary
objective of the aids to navigation system is to mark navigable channels and waterways, obstructions adjacent to these waterways, and obstructions in
areas of general navigation which may not be anticipated. Other waters, even if navigable, are generally not marked.

Definition Expression:

Copyright Text: National Oceanic and Atmospheric Administration - Coastal Services Center

m

Min. Scale: 63360
Max. Scale: 0
Default Visibility: False
Extent:
XMin: -19928216.6256
YMin: 0
XMax: 0
YMax: 11232049.3015
Spatial Reference: 102100 (3857)
Has Attachments: False

HTML Popup Type: esriServerHTMLPopupTypeAsHTMLText

Drawing Info:

Renderer:
Simple Renderer:
Symbol: bt
Picture Marker Symbol: |
Label:
Description:
Transparency: 0
Labeling Info: N/A I
Fields:

® OBJECTID (Type: esriFieldTypeOID, Alias: OBJECTID)
® aidName (Type: esriFieldTypeString, Alias: AidName, Length: 255 )
® aidType (Type: esriFieldTypeString, Alias: AidType, Length: 255 )

® characteristics (Tvne- esriFieldTvneStrina Alias: Characteristic lenath- 255 )
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Next Year

* New data products

* New map viewers and other user tools
« Ongoing requirements process

* Regional network

 Direct technical assistance
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Daniel R, Martin
daniel.martin@noaa.gov

; NOAA Coastal Services Center

_‘g LINKING PEOPLE, INFORMATION, AND TECHNOLOGY
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ZUSGS

Atlantic Seabird Survey
Compendium

DOE / NOAA Coordination Meeting
Mid-Atlantic Marine Wildlife Surveys, Modeling, and Data

24 — 25 July, 2012  Silver Spring, MD
485






a USGS
Data Lifecycle

« Field...paper or file?

— Jessica Taylor’s example of a photo per second, with _
loc/elevation/airspeed, other covariates: metadata vs data at point,
transect, survey, study.

« Capture to file
— corrections
« Conversion, e.g to gdb / other db
— Corrections
« To data repository or bigger gdb or other db
— Corrections
« Who has latest copy?
— Corrections, maybe a paper is published
« To archive / repository
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a USGS
Data Lifecycle, continued

» What to capture?
— From survey
— To local entry
— To merged dataset
— To archive /repository

» What gets dropped along the way?
— It 1sn’t free

— We can’t store NEXRAD data — multi-pronged
studies
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a USGS
Primary purpose

 Supporting research & modeling
— Supporting Brian Kinlan/ Elise Zipkin & others
— Andrew Gilbert’s work with Beth Gardner

» Management / Planning

 Sharing / broader use
— The derived products
— Raw data last
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a USGS
Sharing and Integration

 Purpose of sharing?
— Cost vs. value? With respect to decision-making?
» Tension: specificity vs. broad sharing
 What’s bad about federal data standards and big
repositories?
— Trick question! (in space, no one can hear you...)
— Data collectors: archiving !'= data mgmt

— Planners: data != “data”
— Part of the broader ecosystem of tools
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ZUSGS

Future: where will we be In two
years?

e The future: Who cares?

— “Owned by FWS” down the road? Pipe dreams /
shared reality

— Let’s recognizing a shared resource
 Not a single steward or a single expert

« NOW: coordination, modeling, planning
— Our collaboration with FWS & BOEM
— Coordination with community
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ZUSGS

Example: interoperabillity vs. storage format

w pgédmin II = || =
File Edit Plugins View Tools Help
| AR ey By
( f s | = | {3aL — =l
&6 A\ | . W & (& v|
. I

5 G%} Functions () ti::' Query - seabirds on postgres@localhost:5433

+ﬁ_|%__> _?_EE;"E”E:;} (22) File Edit Query Favourites Macros View Help

-5 Tables ; - vl e - .
+-[F at_blkdp : 2 [ .5.7':-. | e | & | b R Dg = ¢ | [ seabirds on postgres@l
+-[75 bathymetry_slope - . .
[ diteinfo SQL Editor | Graphical Query Builder
+p cntinfo Previous queries|
+- |25 conveyance
+|—] counts_temp 1 SELECT title, kes."wu:rdsL datastatus, progress, startdate, enddate
+|—] crosstab_observation 2 FROM seabird.datacat
+-[ datacat
+|_] dataset
+-[F dataset_type
+--[ effort_temp
+--[7F email
+|_] five_min_equiv 1 1
[ location
[ lu_country Cutput pane
+|_] lu_coveragearea Data Output | Explain | Messages | History
+-[F lu_people -
+|—] lu_qual title keywords datastatus progress
+|_] Iu_states character varying(255) character varying(255)  character varying(255) | character v
+|—] Iu:sul:uject 1 Cape Wind - Mantucket S5S¢/Seabird, aerial sur | Cbservaticn Date Complete
+|—] monthly_chlor 2 ABcoustic Herring Survey herring, acoustic h|Ground Condition Complete
+|_] monthly_fronts_sst 3 RBcoustic Herring Survey herring, acoustic h|Ground Condition Complete
+|_] monthly_nao 4 RBcoustic Herring Survey herring, acoustic h|Ground Condition Complete
+|_] manthly_oceanwinds 5 Cape Wind - Hantucket 5S¢ Seabird, aerial sur|Observation Date Complete
+1-[77] seabird_datasets 6 NI DEP 2009
+E SDEE!ES ty 7 Winter Survey of Mid-Atl] seabirds, Mid-Atlan|Cbservation Date Complete
+-|5F| spedes e
: P —P 8 Sargasso cruise - bird :seabrids; Sargassc Observation Date Complete
+-[7F survey_method
+|—] survey_platform 9 Seabird bycatch - Northy seabird, bycatch, e|/0Observaticon Date In Work
S I T T I R . 10 Rrat1i=2tir Herrinag Stirvesr herrina. accii=tire b Gcrormnd Conds 53 0 Ffamrm]lete




ZUSGS
Getting Coordination / Communication
iInto the Data Lifecycle

 Coordination tools are very different from
archiving tools

— What about the URI surveys? Or was that SAMP?
Or was that Paton?

— “Do you have Dick Veit’s data?”
— Where 1s “Onslow Bay?”

 Data policy
e Coordination
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2= USGS
Information 1s Coordination

 Lifecycle includes
— Analytical tools attached to OBIS-Seamap
— Downloadable data with complete metadata
— Derived tools for MARCO

 Lifecycle includes:

— Data policy and metadata go along with
occurrence datasets
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HERYICE
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Bureau oF Dcean Eneray Management

Z= An Official Website of the United States Government Monday, July 23, 2012 | Text: ATAA |

&, .DATA .GOV / OCEAN PROTOTYPE 2 Login| @ Sign Up

Data Search This Community...

Data.gov = All Communities = Ocean

OCEAN, COAST, AND GREAT LAKES PLANNING DATA

W

Explore, discover and access a variety of rich spatial and non-spatial data. We've identified a few data sources that we

want to highlight. We've identified other data sources you may want to access in your search and we are providing a link Quick Search

to geo.data gov where you can search all of the Federal geospatial data available through data.gov. We are just getting

started, so if you can't find the data you are looking for, please tell us! > Administrative and Regulatary

» Ecological Functions

FEﬁﬂhl['Ed Dﬂta Processes, and Impacts

* Elevation and Bathymetry

; - Atlantic Offshore Seabird Dataset Catalog » Energy and Mineral Resources
oo U.5. Geological Survey
H Several bureaus within the Department of Interior compiled available information > Human Use
- ——_..._ - : - -
" —_ fru:urn seabird observation datasets from the Atlantic Outer. .. > Physical and Oceanographic
4 (View full metadata)

Other Data Sources
Endangered Species Act Critical Habitat
NOAA, National Marine Fisheries Service, Office of Protected Resources

Critical habitat (CH) is designated for the sunvival and recovery of species listed ﬁ‘GEODATA{ OV
as threatened or endangered under the Endangered Species Act (ESA
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National Oceanographic Data Center

An Ocean of Data and Information

Krisa Arzayus, PhD

Mid-Atlantic Marine Wildlife Surveys, Modeling, and Data Workshop
July 24-25, 2012

497



NOAA Data Centers

NODC - Understanding Our Coasts and Oceans

Archive — Access - Stewardship

NCDC - Understanding Our Climate

Climate
Atlas

of the
United States

»ﬁ"’v’” 7' A

NGDC - Understanding Our World

',) -

Curators of the Nation’s Environmental Data




NODC Mission

Buoys Plankton

800 ppmv CO, 300 ppmv CO,

GTSPP satellite

N04's coral reef 1nforma |on syste

Coral Reef Information System  Instrumented Animals SeaSor

NODC manages the world's largest collection of publicly available in situ and
remotely sensed physical, chemical, and biological oceanographic data.



NODC History

The NOAA National Oceanographic Data Center (NODC) opened its
doors in 1961, recently celebrating fifty years of acquiring, archiving,
assessing, and providing access to ocean data and information.

The NODC archive has evolved from a disparate collection of
databases to a unified Archive Management System, and most
recently has begun incorporating a wide range of internationally
accepted interoperable data tools and services.

Discovery Services: the OGC Catalog Service for the Web (CSW) and Search and
Retrieval by URL (SRU) profile of ISO 23950.

Data access and use services: OPeNDAP's Data Access Protocol (DAP), the OGC
Web Mapping Service (WMS), Web Coverage Service (WCS)

Metadata services: FGDC metadata and increasingly ISO 19115.

Online browse, visualization and analysis systems: Live Access Server (LAS),
ArcGIS Server, and a Geoportal

1961: NODC 1967: "Accession" 1968: First 1970s-1990s: Multiple 1992: NOAA 1999: Accession 2003: NODC “parameter 2003: DODS,  2006: First Mar 2010: Web Apr 2010: Jun 2010: Live Sep 2011: Geoportal

dedicated, structure agnetic nventory databases librai ry catalog Trackin, gD a Bas neutral” Archive Manage-  precursor to automated data Accessible THREDDS Data Access Server Server and ArcGIS
primarily implemente: d ape atalog Database wrapper.  goes online (up (ATDB) imple- ment System emerges OPeNDAP, stream Folders (WAF) Server goes goes live Server go live

andling cope of collections to 9600b ud!) mel goes live (GHRSST) of metadata ive 500
MBTd ta expands dramatically published




' NODC’s Ocean Archive System
| (An Open Archival Information System)
http:/www.nodc.noaa.gov/Archive/Search/

Producer provides information to be preserved
Management sets overall policy
Consumer seeks and acquires preserved information
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Overview of NODC Biological Data

(as of April 2011)
2000+ accessions; 678 from Cape Hatteras to Scotian Shelf

ZOOPLANKTON WEIGHT
ZOOPLANKTON QUANT.
ZOOPLANKTON SPECIES
ZOOPLANKTON BIOMASS
ZOOPLANKTON ABUND.
ZOOPLANKTON DATA (misc.)
ZOOPLANKTON IDENTITIES
VERTEBRATES

SPECIES IDENTIFICATION
SPECIES IDENTITY
SHELLFISH

SEA GRASS

REPTILES

PLANT COVER

PLANKTON
PHYTOPLANKTON
NESTING SITES
MOLLUSKS

SPECIES INVENTORY
MARINE MAMMALS
MACROALGAE
MACROINVERTEBRATE
MACROFAUNA
INVERTEBRATE SPECIES
FISHERY SURVEY

CORAL REEF FISH

FISH SPECIES

FISH CENSUS

FISH BIOMASS
CRUSTACEANS

50 100 150 200

Number of Data Sets (in units of NODC Accessions)

CORAL IDENTIFICATION
CORAL DATA (misc.)
CORAL-CENSUS

CORAL REEF STUDIES
BIVALVES

BIRDS

BIOTA IDENTITIES
BIOMASS - PLANKTON
BIOMASS

BIOLOGICAL DATA (misc.)
BENTHIC COMMUNITIES
BACTERIA DENSITY
BACTERIA

BAC. - PLATE COUNTS
CHARACTERISTICS
INDIVIDUAL-MASS
MARKS OR TAGS

DIVE TIMES
INDIVIDUAL-COUNTS
CAUSE OF DEATH
INDIVIDUAL-BEHAVIOR
STOMACH CONTENTS
INDIVIDUAL DATA (misc.)
NUMBER IN GROUP
GROUP - BEHAVIOR
AGE

AMPHIPODA
AMPHIBIANS

ALGAL SPECIES
INDIVIDUAL POSITION

50 100 150 200

* > 200



Ocean Data Access
NODC data used for a multitude of purposes

Bottom Dissolved Oxygen Contours
SEAMAP Summer Groundfish Survey
June 14 - July 16, 2006 NOAA Ship Oregon I

An effective data archive should
provide for discovery, access,
and integration

Objectives.

e Provide data discovery protocols for
coastal and ocean data;

DATASETS

wiems| o Develop tools that support NOAA's
o requirements for data integration;

e Engage with the data providers to ensure
appropriate metadata are submitted;

e Train and educate data producers and
consumers in metadata production.
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. NODC Enables Archived Data to Serve as a Platform
for Science and Applications

FGDC
GeoRSS

VYT

ISO 19415 % *’%‘
KML

REST API

HTTP/FTP

Preserve. Discover. Access. Use.




NODC Levels of Stewardship

Core services:
e Archive and preserve ocean data;
e Describe data to facilitate discovery and

Lead use;
Community  Provide access and visualization
services; Improve quality of data;
Build CDRs e Derive products such as climatologies
(which improve the quality and value of
Derive Products the data);

e Long term quality, consistency, accuracy
e Lead the community in development of

Scientific QC, Reprocess, stewardship standards

Improve

Tailored
Access

Long-Term Preservation and
Access
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Virginia and Mid-Atlantic
Ocean Planning

Laura McKay

Virginia Coastal Zone W
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Regional Ocean Partnerships

New England Regional
Ocean Council (NROC)

Mid-Atlantic Regional
Council on the Ocean
(MARCO)

South Atlantic
Governors’ Alliance
(SAGA)

Gulf Mexico Alliance
(GOMA)

West Coast Governors’
Alliance (WCGA) s



Mid-Atlantic
Regional Council & =

on the Ocean
(MARCO)

e June 2009 the five
governors signed the IVI|d-
Atlantic Ocean Governors’
Agreement on Ocean
Conservation

e December 2009 held
Stakeholder Conference in
New York



MARCO
= | — Priorities
. Protect Key

Ocean Habitats

. Improve Water
Quality

. Adapt to Climate
Change

. Promote
Renewable
Offshore Energy
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MARCO Structure

Five Action Teams:

1. Offshore Habitats
Lead: NY — Greg Capobianco

2. Water Quality
Lead: MD — Sarah Lane

3. Climate Change and Coastal Resiliency
Lead: DE — Sarah Cooksey

4. Offshore Renewable Energy
Lead: MD — Gwynne Schultz

5. Ocean Planning (previously CMSP)
Lead: VA — Laura McKay

i1



lanning Portal = § <

Newark

* Ocean Planning

S0 TRENTON TS, VA CZM funded portal
¢ tadeipnisf iGN development by TNC in
West | I‘ \\

P et s N December 2009

Manor

.  immore

povy " First in nation regional
i spouts wino R FEE LA ' ocean portal launched
nadee | DE RIS v & December 2010

* 6 categories

i | * 30 data layers

e |, A -« user-friendly fact
. e /S | sheets

—
—— L 5

- f -
et -



National Ocean Policy

* Regional Planning
Bodies being formed

— Mid-Atlantic federal reps
already appointed

— NOC letters mailed to
Governor McDonnell
and MAEMC on June 15. Final Recommendations

: Of The
Two VA appointees and Interagency Ocean Policy

one MAFMC by July 10 Tusk Force

July 19, 2010
* 5vyears to develop

. Y
regional goals and Lo

JE NI EE



5 Year CZM Grant for
Virginia Ocean Plan

* About S100k/yr for 5 years: Oct 2011 — Sep 2016

* Funds for staff support, workshops, data

* Opportunity to compete for NOAA/CZM
“Projects of Special Merit”




Ié Mid-Atlartic Regional Council on the Ocean (MARCO)

Mid-Atlantic Regional Council
On the Ocea nNew York New Jersey Delaware Maryland Virginia

Home | Agreement | Documents | State Links | MARCO Paortal | Contact Us

f= v Page v

Safety = Tog

Getting to

MARCO Highlights - Moving in
the Right Direction

MID-ATLANTIC REGIONAL
COUNCIL ON THE OCEAN

HIGHLIGHTS:
Moving INTHE RicHt DRecnon

P ok o e ey o D o M s Vi e

Since the first conversations
among the States in 2008
MARCO has made significant
progress in establishing and
embarking on a regional agenda

What is the Mid-Atlantic Regional Council on the Ocean?

The ocean waters of the Mid-
Atlantic, stretching fram MNew York
to Virginia, provide a wealth of
economic and environmental
senvices to local communities
States, and the nation. At the
same time, the people of the Mid-
Atlantic region are a significant
force that influences our ocean and
coastal environment. We change
the coastline and watershed
through our buildings and
development, we harvest the
ocean’s resources through increasingly efficient means, and we rely on
offshare waters to support diverse activities such as maritime
commerce and recreation. As the intensity of these human influences
has increased. they have at times led to significant threats to the
health of our ecosystems. Now our ccean and coastal resources face
a new generation of challenges, and these challenges are only growing
in their urgency

To successfully address these challenges. and te ensure that future
generations can enjoy healthy and productive ocean ecosystems. the
Governors of Mew York. Mew Jersey. Delaware, Maryland and Virginia

into the future

Governors

2011-2012 MARCO Workplan

Hew Woxk - New Jersey - Delawose - Maryland - Vigina

The 2011-2012 MARCO Warkplan
describes the actions that will be
completed by MARCO's five issue
Action Teams. Click the thumbnail
above to view the Workplan

the Portal
Via

ARCO ‘s

ebsite

, -
e states will
d coastal

MARCO Announces New Mapping
and Planning Portal for Mid-

Yudiily Ul e diia gLUiivingg vitdiity ul uul 1eyivi s curmmunities well

Mid-Atlantic Governors” Agreement on Ocean Conservation (June, 2009

o the high

Atlantic Region

Martin O'Malley

Governor, Maryland
Andrew Cuomo

Actlons Tlmellnes and Leadership tc Hd ance The Iy hd»ﬂtl’-mtlc

Governor, New York
Chris Christie
Governor. New Jersey
Jack A. Markell
Governor, Delaware
Robert F. McDonnell
Governor, Virginia

The MARCO Mapping and Planning
Portal is an online tool that allows

state, federal. and local decision-
kers and the public to visugl
query cean and

coastal data in the Mid-Atlantic
region. The Virginia al Zone
Management Program provided
funding (through their CZM Award
from the National Oceanic and

Z




MARCO Mapping & Planning Portal

Available at www.midatlanticocean.org

é) MARCD Mapping and Planning Portal

| = + Page - Safety » Tools -
MARCO Mapping and Planning Portal N e :

1 Help /Info
- Sithury Shamokin Lanstord .

L 1
MNewark ] K ! Topo
Pottsville MNpwar ¥, s b
| ]
~ ', 1
ARRISBURG Lebanan  Reading 1\'.IL
S . 3 5 :
o Ephrata TRENTON N
Columbia Lansictad -,

1 s PHiladelphiz 3
Coatesville West I

by
.
Y
Chester Camden \'\
WHmTngton H\\,H
Westm inster Manor .,
Frederick Nl
[ -
E imore
: - ¢ DoV
TON ke &
)/ LAPOLIS) Milfor, MARCO Layers
Seaford " -
" rabiadge DE nility
M
WA Salishury ¥4 Administrative Data
™ Decision Support Data (Under Development) =
™ Human Use Data ]
™ Biological Data
D [* Geophysical Data
il =
)/ ™ State Data
Newpor
News-Hamplioo km (
1 o] find e
1

1
$100,mi
Latitude:39.005 Lnngihlde:-ﬁﬂz__S_g?"'F——


http://www.midatlanticocean.org/

Data Needs Update

Administrative

@ Military, hazard & restricted areas
Biological

o

& Deep water corals, locations,
predictive model

(¢4
@ Sea Bird Predictive Distribution Model

@ sclect TNC NAM ERA data
Geophysical
& Finite Volume Coastal Ocean Model

Human Use
@ State fisheries data

@ Discharge points
® Port locations

® Energy Facilities
@ Mining locations
@® Recreational boating and fishing
® commercial fisheries: VMS

® commercial fisheries: VTR

@ Commercial shipping: AIS

Legend
. No Work
& Work Underway

. Data Products Available
517




Monmouth Team
ROP Grant from NOAA

Portal Enhancements

July 2012 August 2012

e Additional e New website
data version

acquisition launched
and viewing e More data

functions * Viewable

e NOAA and sector-specific

parameters
MA_RCO and spatial
review

filters




SUBAQUEOUS DUNES
LANDS

SHORELINE
SANITATION \ /

QVirinia Coastal Zone
MANAGEMENT PROGRAM

\ FISHERIES
AIR POLLUTION ~JB
LEAD AGENCY
NONPOINT SOURCE
WATER POLLUTION

POINT SOURCE
WATER
POLLUTION

COASTAL LANDS
MANAGEMENT
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Why Ocean Planning?

Increasing pressures & uses

Decreasing habitats and resources

Lack of sense of stewardship

Only federal agencies bear responsibility
Call for states to form regional governance

SYAl



What is Regional Ocean Planning?

A regionally-based public planning process for stakeholders
to analyze current and anticipated uses of ocean in order
to:

* Minimize conflicts among users
* Facilitate compatible ocean activities

* Preserve ecosystem health to meet economic, security,
societal, and ecological goals.




Proposed MARCO Relationship to RPB

National Ocean

Council (Oversight) Heads of Federal

MARCO

Governors Agencies

MARCO Federal Agency
Management Mid-Atlantic Regional Representatives

Board Planning Body for Mid-Atlantic

[ TSP

Action Team: Habitat Action Team: Energy
! Others .
eStakeholders ] i (e.g., PA Federally Recognized
eFederal agency staff Action Team: Climate e Tribes

*MARCO states Action Team: Water Quality

Fed RPB Reps S t
ps Sugges Management Council
1. Ports

2. Military

ex-officio

-
or L Ty o 3t
f ™ - —r R
“ '
’ -
»
p



Next Steps

 July 10
PGIS Training

e July11land 12
Recreational Use
Workshops on
Eastern Shore

* November 27-29,
2012

Regional Workshop
in MD, NJ or DE
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MARCO Portal: Data and Tool Development

- Mid- Atlantlc Marine Wl|d|lfe Surveys I\/Iodellng & Data Workshop
Silver Spring, MD SE
.4,._.*:Jul_y 25, 2012

MDNM{ SUTH RUTGERS CRSSA [ Nature NIVERSITY @ By, @ ec . <.
LIHH LF.hl 1‘1 ‘;M.._._ ZobaET am-,C“ FLAW, 111:\}: : =) ecotrust .'




Site Specific
i Stipulations,
; 65.45%

Assessment
Categor

Square Percentage
Category Type Nautical Miles of Total
No Restrictions 3,277.00 10.31%
Site Specific Stipulations 20,804.09 65.45%
Exclusion Area 7,705.77 24.24%
Total Sq NM Assessed 31,786.85

Source: DOD East

Coast OCS Wind
Energy Assessment

Provider: BOEM
Summary:

Assessment of OCS
blocks where wind
excluded or allowed
with site specific
stipulations

In discussion with

BOEM, NOAA and
DOD to obtain
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Human Use Data:
Commercial Shipping

F / Source: 2009 United States
= i Automatic Identification System
(AlS) Database

Data Provider: NOAA CSC,
USCG's AIS program

Summary: Vessel traffic data
summarized into a density grid
for planning purposes within
the U.S. coastal waters.

Shipping vessel density (AIS)

High

feNature (0 Complete as of this week,
- uploaded to Portal by June 15t

0 35 70 140 210 280

== Low
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demo | help | about | sign out

Fishing Effort (All Gear Types) [

Data Layers
Mid-Atiantic
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> |l Biological
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Biological Data: Sea Birds

Source: Manomet Bird
Observatory Seabird and
Cetacean Assessment
Program (CSAP)

Data Provider: NOAA
NCCOS, BOEM

Summary:

« Relative abundance
predictive models for
individual species.
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« Hotspots of abundance,
richness and diversity for
multiple species.

Certainty

Figure 6. 3. Predicted seabird abundance hotspot map. ¢ N COOS '[O com p I ete by
end of 2012
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<3 E> X Q Lperta midatienticocean org/catalog o | @
A R ABOUT CONTACTUS = VISIT MARCO
M CQ THE PORTAL 'COUNCIL e
MID-ATLANTIC OCEAN DATA PORTAL
In order to support marine planning in the Mid-Atlantic Region, MARCO provides
geographic data as downloadable files and web mapping services.
The data cover the physical, biokgical and social characteristics of the area.
Visit the Data Needs page to view some of the highest priority unmet ocean planning
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Themes preloaded with sector specific data

MARCO Planner
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Themes preloaded with sector specific data

, , Administrative  Conservation Fishing Military Ocean Recreation Maritime Industries
Data Designs Active @

Sediment Grain Size

Administrative

Conservation
OCS Blocks UTF
Energy
MMC_OCS8locks
e windspeeddOom
= Wind Speed @ SPEED_80
B 5375000 - 6.125000
= Wind Energy Areas & I 6.125001 - 6.625000
4 6625001 - 7.375000
N I 7375001 - 8.125000
Norfolk LA Baach I 5.125001 - 9.875000
Fishing \
Military
Ocean
Recreation

Maritime Industries

-78.52124, 36.25276

™ Bookmarks  Coordinates & Depth

P About This Map



Spatial filters (show me the areas that meet certain criteria)

SDC Planning

<3 C> X G IhttE://dev.n'noroo.marineplannmé.org l @

My Shapes \| Shared With Me
New SDC for Wind Energy

Step 103

Select 1 or more parameters for this sector
Wind Energy Lid= Pagmetars
D Distance to Shore

M Distance to AWC Transmission Hubs

Maximum Distance (miles) 15

M Depth Range
Desired Range (feet) | 100 Jto | 300

- w
M Wind Speed
Minimum Speed (mph) 18
*




SDC Planning
<D X {} [olievmas maneammgog ] @

[ My Shapes \ Shared With Me

New SDC for Wind Energy

Step Zof 3

Choose filtering parameters from other sectors
Shipping Hidz Paramaters

M Distance from Shipping Lanes

Minimum Distance (miles) 3

*}

B ship Traffic Density
Limit Traffic to the following Density Level

Low Medium High
#

Miiitary HidPaameters

M Excdude DoD Assessment Areas
M Excdude Unexploded Ordinance Areas

| < Prev I I Cancel I Next > Fala '-:llrzr ’;":Z l ..‘.-”:r:. qis Coarle

AP ST etas T \Woeler Ut Eys alt 2L& LI




SDC Planning

My Shapes ‘| Shared With Me

New SDC for Wind Energy

Step 3of3
Provide a name to identify your Spatial Design Criteria

Name
My Wind Energy SDC

Optionally, add a description and/or attach a file

Description

VSupport File

| Choose Fie I

| < Prev Il Cancel I | Submit I

Imeze € 2012 TereMelics
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S dE 44 0T K J0LL
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User defined results & reports

I ' -ﬁ- demo | help | about | sign out
3 s j o

% Spatial Design for Wind Energy Sample design

Created By demo Created 31 May, 2012 3:08 p.m.
Modified 31 May, 2012 3:08 p.m.

Wind Energy Criteria
Minimum Average Wind Speed: 16.8 mph
Distance to Shore: 12 to 50 miles
Distance to AWC Station: 30 miles

Depth Range: 50 to 500 feet

Shipping Filters

Excluding Areas of High Ship Traffic Spatial Design for Wind Energy: sample design
Distance to Shipping Lanes: 1 miles Lease Block Number: NJ18-08_6124

Avg Wind Speed: 19.2 mph

Distance to Shore: 25 miles

Distance to AWC Station: 29 miles

Depth: 94 - 120 feet

Majority Seabed Form: Mid Flat

Majority Sediment: 0.35 - 0.36 Sand

created by demo on 2012-05-31 15:08:06

Data SI0; NOAATUIS: Navy: NGA GEBCO
Image ©:2012 TerraMetrics »
012:Google (\.U(\\QI\'

3973524 78" N /4°38'08.65" W elev 0 ft Eye alt 50.28 mi



Version |

e Enhanced
Portal

e Stakeholder
interviews

/mtgs

e data
acquisition and
viewing
functions

e July 2012

Portal Enhancement

Version |l

e Portal website
launch

e More data

e Viewable
sector-specific
parameters and
spatial filters

e Stakeholder
vetting

e August 2012

Version ll|

e More data

e Improved
spatial filters,
based on
stakeholder

e Ability to
design and
generate
reports

e Late Fall 2012

Enhanced
Portal

e Peer reviewed

¢ All stakeholder
data and views
incorporated

e Improved
feature and
functions

e June 2013
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USGS

science for a changing world

OBIS-USA Data Management:
Standards, Applications and Life Cycle

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM



Global Network

* Regional Nodes

* Thematic Nodes

@ Global Portal and Secretariat
Regional Node
@ Planned Mirror Site

ZUSGS

science for a changing world OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM



Federal Data Architecture

Collection

Storage/Service Access

OBIS USA
(standards &
data services)

International
OBIS

Data Sources

mwm=

* Federal ,

« Academic E

« State OBIS 5 National Access

. SEAMAP

NGO e S : Ocean.Data.gov

. C

Interagency g

AMAPPS Custom

NODC Marine Biology Data

(archive) Products

2 USGS

~

-~ OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world



OBIS-USA Data

Taxonomically, spatially and temporally resolved;
Comply with US and international data standards;
Accompanied by FGDC compliant metadata;

Available through a variety of web services;
 Linked back to Data Originator/Holder; and
« Rapid evaluation of suitability for use

ZUSGS

science for a changing world OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM




Data, Semantics, and Interoperability

Biological Data Contents Semantics Data Mapping
« Each Record is ...
: : Original MBG
Observation Event MBG Marine Dgta Terminology
Point Data BioGeography
Presence - Absence - Data Terminology & /
Quantification “ManDi
n ,
« Record Details include ... ‘ Do cipnleclan%” 2 E::;'llu_
« Record Identity / Citation Darwin [ us £h ;jcartgs:;]véalgfsgigmal fon
- Georeference (X, VY, z, t, €) Core Require L)
T L -ments Metadata
- Taxon / Identification T Development
* Observation / Biological N )
Details Dublin |
» Sampling / Calculation Core Interoperable
Details (method, transect, * Data
tracking, quantification) « Web Services

a USGES

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world



OBIS-USA Direct Community Integration

OBIS-USA Public Web

Science Sites, Tools,

Applications | Services
Metadata \ USGS hosted| and Mobile NODC
Discovery Apps
Channels

[ Referral to Related Resources ]
\ ' z iIOBIS &
Data.gov Attribution to Data Originators ] GBIF
\ 1 /

OBIS-USA Data Management

Web Services

Marine Biogeography
Data & Metadata

Original Data

Standards

OBIS-USA

Participant Data >Enro||ment Process Technology

Applications

ZUSGS

science for a changing world OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM




OBIS-USA Open Application Community

OBIS-USA

ZUSGS

science for a changing world

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM



Federal Data Life Cycle

Agency’s Original Community-
Science and OBIS-USA-Developed Applications Sourced
Management Applications
Applications OBIS-USA
BioGeographic Data
«Standards & Services

Interoperability
Data & Application Discovery and Referral
Collaborations -Community-Based
«Community-Building
*Expansion Methodology for
Future Requirements

U. S. Federal National

Agency Oceanographic Data
Original Data OBIS-USA Center

(... and applicable practices (Rich Archive, Complete
can apply to any Enrollment Original Data)
participating institution) Process

v With one coordinated process, data

',\é USGS OCEAN BIOGEOGRAPHIC INFOR s part of OBIS-USA and NODC;

‘ efficiently capturing benefits;ef ptandards,
SYSTEM mobilization, richness and a?c Ive.

Data & Application
Collaborations

science for a changing world



Another Approach ... IDV Example

L g3 —
S ——
> = :
—

; 58 : Internet

ABSUSA
web senvices hidogca
occurences

temparature
curent

. ' USGS Goearnograptic Deta
| Detaconat hevetobe“dowricaded for modding % websanvices | |

inthis approach; deta are accessibleinteractively

o tuhidty
by web service comection

Access to (BISUSA viaweb senvices enddes integrationwith
ather typesof marinedatathet are also accessbdeby web
senice

BISUSA glies standards such as G- (irete and Forecast
Gonvertions) thet assure data can be meaningfully coninedin
modds.

web senvices

bethymetry

Intergperaility of detaand senvices such as the exanles above require
conpanionnetadataof suffident quality and detail. CBISUSA uses KDC

(and devdloping 1ISO for this interoperahlity support.




OBIS-USA MBG Functional Enhancement

2009

OBIS-USA is doing: OBIS-USA is hearing about:

* Biodiversity (presence) Integration with Physical Data,

» Integration with Metadata Quantification, Tracking

2012

OBIS-USA is doing: OBIS-USA is hearing about:

* Biodiversity (presence) Life Stage, Behavior, Experimental

» Integration with Metadata Biology
« Integration with Physical Data

« Absence, Quantification,
Tracking, Sampling
Methodology, Transect Data

ZUSGS

science for a changing world

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM




Data Applications

Liaison with data providers and users to provide custom
applications:

Custom web services

Custom web portals

Data exploration tools
Integrate multiple data types
Integrate oceanographic data
Decision support tools

Develop distribution and density models

Leverage emerging data standards and service infrastructure to
build custom APIs and Portals for data users

ZUSGS

science for a changing world

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM




Application Examples

« US Navy Cetacean Monitoring data ——
 Single web portal to show all Navy monltormg
data
« GIS web services for USN EIMS system

2 oBissEAMAP

 BOEM GOMEX sperm whale data
« Mixed data types
« S-TAG, Acoustic, PhotolD, Genetic
- Integrated data exploration portal

« Satellite Tracking and Analysis Tool (STAT)
« Automated data collection
» Customized data viewer

a USGES

science for a changing world

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM



US Navy cetacean monitoring data

* Single view of all monitoring data
» GIS web services for EIMS data viewer

- @ Zoomin 4> Fullextent © Identify [

iReglon -  X:-153.74 Y:15.31 - Legend [& Options 2 o

54
185,229
3,293,779
25

X OBISSEAMAP

Home Providers Contribute Services

Datasets contributed through Navy

- Endangered [
Threatened &

Navy-funded surveys contribute survey data to OBIS-SEAMAP.
More text to come...

Data Type
The datasets below are grouped into regions (Atlantic, Caribbean, Hawaii, Pacific) Viesial
O Visua
Facilitator: Joel T. Bell, Naval Facilties Engineering Command Atlantic Boat - Plane ) Shore/Site
oAcoustic More options...
elemetry
o Photo ID
% summary Model
#records 185,229 \ Region gl
#datasets 25 Environment nt
#Mammalia 40 e
#Reptilia 4
Time span: 2000-03-04
I
2011-05-14 ‘> Information = Species on Map | Datasets on Map | Graph | Download
Sort by name Collapse all Multi-select (@ Save list+ 2
Species name - Common Rank Status #rec...

< Marine mammals (40)
e Balaenoptera baleen whales Genus 30

© Balaenoptera acutorostrata Minke Whale Species IUCNLC 1,711
ESAEndangered

A gridded summary of the datasets at 1 degree. A click on the summary map
takes you to the interactive map with all the datasets listed below pre-loaded. © Balaenoptera borealis
© Balaenoptera edenl Eden’s whale Species IUCN:DD 2

Sei Whale Species

§ Dataset List

The fist is sorted by the date registered (newest first).
Please click on the individual dataset titles for more details with an interactive map.

® Balaenoptera musculus Blue Whale Species ESA:Endangered 65
ESAEndangered

Fin Whale Species

© Balaenoptera physalus

Atlantic

USWTR Onslow Bay Aerial Survey -Right side- 2010-2011
> #records: 115; Survey dates: 2010-06-16 - 2011-04-20; added: 2011-07-19
DNCW Provider University of North Carolina Wilmington
Contact(s) Wiliam McLellan, University of North Carolina Wilmington
USWTR JAX Aerial Survey -Right side- 2010-2011
& #records: 245; Survey dates: 2010-11-18 - 2011-04-09; added: 2011-07-19
A Provider  University of North Carolina Wilmington
Contact(s) William McLellan, University of North Carolina Wilmington
USWTR JAX Aerial Survey -Left side- 2010-2011
> #records: 254; Survey dates: 2010-11-18 - 2011-04-09; added: 2011-07-19
Provider  University of North Carolina Wilmington
Contact(s) Wiliam McLellan, University of North Carolina Wilmington
USWTR Onslow Bay Aerial Survey -Left side- 2010-2011
ﬁ #records: 107; Survey dates: 2010-06-16 - 2011-03-17; added: 2011-07-19
- y Provider  University of North Carolina Wilmington

=

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world



Data Applications

 Single view of all monitoring data
« GIS web services for EIMS data viewer

’; OBIS SEAMAP

Home Providers Contribute Services

Datasets contributed through Navy

Navy-funded surveys contribute survey data to OBIS-SEAMAP.
More text to come...

The datasets below are grouped into regions (Atlantic, Caribbean, Hawaii, Pacific)

Facilitator: Joel T. Bell, Naval Facilities Engineering Command Atlantic

USWTR Onslow Bay Aerial Survey -Right side- 2010-2011

University of North Carolina Wilmington

 Dataset Summary
=

~ @ Zoomin « Fullextent @ Identify

} Region -

X:-78.98 Y:32.43

§- Legend [& Options 2 o

WSy LW | _vap | Satoliite | Hybrid [ _Earin |
#records 185,229 SEAMAP ID
#datasets 25 MSeab\rds ‘
larine mammals
ﬁMammla 2@ Sea turties
Fepie % Total 115

Time span: 2000-03-04
I
2011-05-14

A gridded summary of the datasets at 1 degree. A click on the summary map
takes you to the interactive map with afl the datasets listed below pre-loaded.
4§ Dataset List
The fist is sorted by the date registered (newest first).
Please click on the individual dataset titles for more details with an interactive map.

Date, Begin
Date, End
Latitudes
Longitudes
Platform

Traveled (km)
Effort hours

2010-06-16
2011-04-20
33.39 - 34.23
-77.16 - -76.14
Plane

Animal sighting
YES (ID: 752)
9,838

70

Navy
2011-07-19

Environment
Atlantic Layers
Information | Species | Graph | Download
USWTR Onslow Bay Aerial Survey -Right side- 201 Sort by name Collapse all Multi-select Clear selection @ Save list~ 2
m #records: 115; Survey dates: 2010-06-16 - 2011-04-20; added: 2011-07-19 Species name - Common Rank Name recorded Status tec...
- Y Provider  University of North Carolina Wilmington =
Z g ¥ y x = Marine mammals (5)
Contact(s) Wiliam McLellan, University of North Carolina Wilmington
@ Balaenoptera acutorostrata Minke Whale Species BAC IUCN:LC 2 @
USWTR JAX Aerial Survey -Right side- 2010-2011 Del d N Famil DELP 1
> #records: 245; Survey dates: 2010-11-18 - 2011-04-09; added: 2011-07-19 8" Delphinidoe dophins amiy a @
CNCW Provider  University of North Carolina Wilmington © Grampus griseus Risso's Dolphin Species GGR IUCN:LC 1@
Contact(s) William McLellan, University of North Carolina Wilmington © Stenella frontalis Atlantic Spotted Dolphin Species SFR IUCN:DD 8 @
USWTR JAX Aerial Survey -Left side- 2010-2011 © Tursiops truncatus Bottienose Dolphin Species TTR IUCN:LC 1@
- #records: 254; Survey dates: 2010-11-18 - 2011-04-09; added: 2011-07-19 E
LNCW Provider University of North Carolina Wilmington Sea turties (2)
Contact(s) Wiliam McLellan, University of North Carolina Wilmington © Caretta caretta Loggerhead Species CcA ESAThreatened 52 [@
USWTR Onslow Bay Aerial Survey -Left side- 2010-2011 © Cheloniidae Sea Turtles Family TURT 2 @

#records: 107; Survey dates: 2010-06-16 - 2011-03-17; added: 2011-07-19
Provider  University of North Carolina Wilmington

science for a changing world

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM



BOEM GoMEX Sperm Whale data

Integrated data viewer — explore S-TAG, PhotolD, Genetic
data

BOEM Sperm Whale Seismic Study (SWSS) S-Tag Argos Telemetry
of Ocean gy g

Dataset Summary @_ Zoom in 4>

SEAMAP ID 810 AU

Seabirds 0 2

Marine mammals 3,171 g

Sea turtles 0

Total 3,171

Date, Begin 2002-06-24

Date, End 2006-10-06

Latitudes 19.22 - 33.67

Longitudes -96.95 - -75.14

Platform Tag

Data type Telemetry locatio

Tracklines YES (ID: 811)

Updated 2012-01-20

Fullextent @ Identify { i Region ~ X:-102.02 Y:17.74 £- Legend [ Options ?
kg ' T T I T

#species
#records
#animals
Environment

Layers

Imagery 2012 TeraMetncs, Distribution map by OBIS-SEAMAP - Terms of U

Information | Species | Animal | Graph | Download

Sort by name Collapse all Multi-select Clear selection [ Save list ~

Species name - Common Rank Name recorded Status #rec...

= Marine mammals (1)
Physeter macrocephalus

Sperm Whale Species 1 IUCN:VU 3,171 @

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world



BOEM GoMEX Sperm Whale data

Integrated data viewer — explore S-TAG, PhotolD, Genetic
data

BOEM Sperm Whale Seismic Study (SWSS) S-Tag Argos Telemetry
of Ocean gy

Dataset Summary i= Legend [& Options 2
il Bl ot [ vee Toaoie T Tcarr
Seabirds 0 ; .

Marine mammals 3,171

Sea turtles 0

Total 3,171

Date, Begin 2002-06-24

Date, End 2006-10-06

Latitudes 19.22 - 33.67

Longitudes -96.95 - -75.14

Platform Tag

Data type Telemetry locatio

Tracklines YES (ID: 811)

Updated 2012-01-20

#species
#records
#animals

Environment

Layers

Imagery 82012 TerraMetrics, Distribution map by OBIS-SEAMAP - Terms of Ul

Information | Species | Animal | Graph | Download

Sort by name Collapse all Animation: Multi-select Clear selection [ Save list ~

Animal ID Count Dates Longitude Latitude Traveled (...

3 Physeter macrocephalus (50)
A 2505647 72 2002/07/01 - 2002/11/14  -89.47 - -86.20 27.70 - 28.90 3,324.91

A 2505648 & 31 2002/06/26 - 2002/09/08 -91.72 - -84.97 24.84 -28.21 2,738.83
A 2505649 103  2002/07/07 - 2003/07/14  -90.40 - -87.50 27.24 -29.28 4,601.71
2505650 2002/07/01 - 2003/03/26 24.98 - 29.03 5,137.79
2505654 44  2002/06/24 - 2002/10/25 -95.74 - -89.78 26.66 - 28.02 1,786.86
2505655 57 2002/07/03 - 2002/09/16  -93.78 - -88.69 27.01-28.84 2,044.43
2002/06/24 - 2002/08/27 27.00 - 28.37

-96.65 - -86.61

> > >

-93.94 - -88.91 891.50

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world



BOEM GoMEX Sperm Whale data

Integrated data viewer — explore S-TAG, PhotolID, Genetic
data

BOEM Sperm Whale Seismic Study (SWSS) S-Tag Argos Telemetry
Bureau of Ocean Energy Managgn:ent

Dataset Summary @ Zoom in <+ Fullextent @ Identify [ i Region » X:-76.93 Y:27.65 §- Legend [$ Options 2
SEAMAP 1D 810 o : Map | Satellite | Hybrid | Earth
Seabirds 0

Marine mammals 3,171

Sea turtles 0

Total 3,171

Date, Begin 2002-06-24
Date, End 2006-10-06
Latitudes 19.22 - 33.67
Longitudes -96.95 - -75.14 | ) : .
Platform Tag g | Animal image
Data type Telemetry locatio
Tracklines YES (ID: 811)
Updated 2012-01-20

#species
#records
#animals

Environment

Layers

(6] — Lory €2012 TemaMetrics, Distribution map by OBIS-SEAMAP - Tanms of U
Information Spj

Multi-select Clear selection (@ Save list ~

Sort by name Co

Animal ID | tude Latitude Traveled (...
< Physeter macroc C P-h
A 2505647 72 2002/07/01 - 2002/11/14  -89.47 - -86.20 27.70 - 28.90 3,324.91
A 2505648 4 31 2002/06/26 - 2002/09/09 -91.72 - -84.97 24.84 - 29.21 2,738.83
A 2505649 103  2002/07/07 - 2003/07/14  -90.40 - -87.50 27.24 - 29.28 4,601.71
A 2505650 124  2002/07/01 - 2003/03/26  -96.65 - -86.61 24.98 - 29.03 5,137.79
A 2505654 44 2002/06/24 - 2002/10/25 -95.74 - -89.78 26.66 - 28.02 1,786.86
A 2505655 57 2002/07/03 - 2002/09/16 -93.78 - -88.69 27.01 - 28.84 2,044.43

2002/06/24 - 2002/08/27 -93.94 - -88.91 27.00 - 28.37 891.50

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM
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BOEM GoMEX Sperm Whale data

Integrated data viewer — explore S-TAG, PhotolD, Genetic
data

BOEM Sperm Whale Seismic Study (SWSS) S-Tag Argos Telemetry
of Ocean gy M
Dataset Summary - @ Zoomin <+ Full extent |@ Identify [ } Region - X:-109.45 Y:37.87 £= Legend [& Options 2

SEAMAPID 810 o | _map | Sateliite | Hybrid | _Earth
Seabirds 0 % k =

Marine mammals 3,171 - g : ] . Location clicked: (-87.4316, 25.7691)
Sea turtles 0 ; Y

Total 3,171 : L = Row ID obs_count | 1

Date, Begin 2002-06-24 ke [ESmpeTnUTIEN. 1080701

Date, End 2006-10-06 G e 4 genetic_num | GOMO053

Latitudes 19.22 - 33.67 -|: I ¥ |age_class | Immature

Longitudes -96.95--75.14 L 10w |pody_length | 11-12 metres 0
Platform Tag : \ |sex | Male

Data type Telemetry locatio! : haplotype (o] .

Tracklines YES (ID: 811) ' bl ) photo_id | 50501 £
Updated 2012-01-20 [ m .o RAS SR e = :

#species
#records
#animals

Environment

Layers 2 ' : T

< A ¥
Imagery @012 TemaMeffies, Distribution map by OBIS-SEAMAP - Terms of U

Information | Species | Animal | Graph | Download

Sort by name Collapse all Animation: Multi-select Clear selection @ Save list ~
Animal ID Count Dates Longitude Latitude Traveled (...
< Physeter macrocephalus (50)

A 2505647 72 2002/07/01 - 2002/11/14  -89.47 - -86.20 27.70 - 28.90 3,324.91

& 2505648 & 31 2002/06/26 - 2002/09/08 -91.72 - -84.97 24.84 - 29.21 2,738.83
A 2505649 103  2002/07/07 - 2003/07/14  -90.40 - -87.50 27.24 -29.28 4,601.71
A 2505650 124  2002/07/01 - 2003/03/26 -96.65 - -86.61 24.98 - 29.03 5,137.79
A 2505654 44  2002/06/24 - 2002/10/25 -95.74 - -89.78 26.66 - 28.02 1,786.86
A 2505655 57 2002/07/03 - 2002/09/16 -93.78 - -88.69 27.01-28.84 2,044.43

2002/06/24 - 2002/08/27 -93.94 - -88.91 27.00 - 28.37 891.50

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world



BOEM GoMEX Sperm Whale data

Integrated data viewer — explore S-TAG, PhotolD, Genetic
data

BOEM Sperm Whale Seismic Study (SWSS) S-Tag Argos Telemetry
Bureau of Ocean Energy Management

i Region -~ X:110.77 Y:22.72 £- Legend [ Options 2
- [_Map [ sateliite Earth
-

~—
“ow

Dataset Summary @_ Zoom in 4> Full extent |@ Identify [~
SEAMAP ID 810 ’ 1

Seabirds 0

Marine mammals 3,171

Sea turtles 0

Total 3,171

Date, Begin 2002-06-24
Date, End 2006-10-06
Latitudes 19.22 - 33.67
Longitudes -96.95 - -75.14
Platform Tag

Data type Telemetry locatio!
Tracklines YES (ID: 811)
Updated 2012-01-20

#species
#records
#animals

Environment
Oceanographic Variable

O None }W
o Sea Surface Temperature (6] = m i K i — z agery {2012 TerraMefigs Distribution map by OBIS-SEAMAP - Terms of U
C Sea Surface Height
@ Chlorophyll Information | Species | Animal | Graph | Download
O Bathymet
Time R:ngery Sort by name Collapse all Animation: Multi-select Clear selection [z Save list ~
0 ?&éﬁc with graph Animal ID Count Dates Longitude Latitude Traveled (...
D
® specified below < Physeter macrocephalus (50)
2002-07 | @ A 2505647 72 2002/07/01 - 2002/11/14  -88.47 - -86.20 27.70 - 28.90 3,324.91
Layers 2+ A 2505648 4 31 2002/06/26 - 2002/09/08 -91.72 - -84.97 24.84 -29.21 2,738.83
A 2505649 103 2002/07/07 - 2003/07/14 -80.40 - -87.50 27.24 -29.28 4,601.71
A 2505650 124  2002/07/01 - 2003/03/26  -96.65 - -86.61 24.98 - 29.03 5,137.79
A 2505654 44 2002/06/24 - 2002/10/25 -95.74 - -89.78 26.66 - 28.02 1,786.86
A 2505655 57 2002/07/03 - 2002/09/16 -93.78 - -88.69 27.01-28.84 2,044.43

2002/06/24 - 2002/08/27

-93.94 - -88.91

27.00 - 28.37 891.50

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world




Application Possibilities

 Portal for BOEM data
» Could include contextual CMSP data
« Portal focused on Atlantic WEAs
« Animal observations
» Distribution and density models
» Contextual CMSP data
» Develop GIS tools for ESRI model builder including OBIS
data extraction
 Using existing OBIS-USA ERDDAP client
» Marine Geospatial Ecology Tools (MGET) package

ZUSGS

science for a changing world

OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM



Conclusions

e Enrollment in OBIS-USA / SEAMAP
 Standards-accessible Content and Services
 Original data and contacts readily accessible
« Benefits of Rich Metadata
 Follow-through to NODC

« Multiple output applications
 Reliable data meaning for applications
» Customized service development — various

queries, output formats and client applications
« Integration into thematic portals
 Integration into distribution, density models,
future model frameworks ...

2~ USGS
OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM

science for a changing world
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NOAA/NCCOS Biogeography
Statistical Modeling of
Seabird Distributions

Brian Kinlan
@ brian.kinlan@noaa.gov N CC@ S

Collaborators:
Chris Caldow (Chief, NOS/NCCOS/CCMA Biogeography Branch)
Allan O’Connell, Elise Zipkin (USGS Patuxent Wildlife Research Center)
Mark Wimer, Allison Sussman (USGS Patuxent Wildlife Research Center)

All opinions expressed in this talk are those of the lead author and do not
necessarily reflect the opinions of NOAA, project funders, or project partners. 566
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NOAA'’s Biogeography Branch

Mission: To develop information and analytical products

through research, monitoring, and assessment on the
distribution and ecology of living marine resources and
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Biogeographic Assessment Approach

Biogeographic Example Integrated Products to Aid
Data Layers Biogeographic Analyses* Management

* Specific analyses targeted to management needs

Defining and analyzing
existing conditions

~

Imagery

Patterns of _
Human Use Species

Richness

Defining and analyzing

Bottom Type "
yp future conditions

Bathymetry

Threatened
Habitats

Oceanograph .
grapny Evaluate alternative

management strategies

Species (e.g. zoning)

Distributions
(many layers)

Combine Biogeographic Layers for Analysis

Analytical Products to Meet Management Objectives

&/ NOAA / NOS
National Centers for Coastal Ocean Science
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explicit information to aid site
selection and environmental
assessment for offshore wind

Photo credit; David Pereksta, BOEM
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Risk assessment framework

1. What species of birds are present in the vicinity of a wind farm
and how many? (Exposure)

2. What is the per capita probability of an adverse effect of wind
farms on birds of a given species, given that they are present in
the area? (Species-Specific Hazard or Sensitivity)

3. How much are the potential adverse impacts from combining (1)
and (2) likely to impact the population of each species, given its
current status, trends, and ecological traits? (Population
Vulnerability)

Modified from the Crichton (1999) definition: “Risk is the probability of a loss, and
depends on three elements, hazard, vulnerability and exposure.”

Crichton, D. (1999) The risk triangle, in Ingleton, J. (ed.), Natural Disaster Management, Tudor Rose, London, pp 102-103.
A



Outline:
1. Climatological Mapplng/Modellng
a. Past work: ling
b. Curren e Modeling

2. Power An
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Prior work (2010-2012): Predictive
Modeling of Seabirds in NY Bight

ey €,

Collaboration with New York’s
Department of State (DOS) to collect
and interpret ecological information
needed by DOS to:

« Use when considering offshore
renewable energy development
proposals,

« Advance the protection of critical

offshore habitats, and NOS Technical Memorandum:
Kinlan, B.P., C. Menza, and F. Huettmann. 2012. Predictive
Modeling of Seabird Distribution Patterns in the New York Bight.

« Support an Amendment to NY’s

Coastal Management Program Chapter 6 in C. Menza, B.P. Kinlan, D.S. Dorfman, M. Poti and C.

Caldow (eds.). A Biogeographic Assessment of Seabirds, Deep Sea
Corals and Ocean Habitats of the New York Bight: Science to
Support Offshore Spatial Planning. NOAA Technical Memorandum
NOS NCCOS 141. Silver Spring, MD. 224 pp. 572



Manomet Bird Observatory
Cetacean and Seabird
Assessment Program

*Timed shipboard visual strip
transects resulting in
estimates of sightings per
unit effort (SPUE)

*Scattered survey locations
in space/time, 1980-1988

*We focused on 43 species
of seabirds, shorebirds, and
waterfowl

Manomet Center for Conservation Sciences, http://www.manomet.org 573



Modeled species
individually
where possible

Otherwise
grouped
taxonomically
and ecologically
similar species

Up to four
seasonal models
for each
species/group:
Spring, Summer,
Fall, Winter

Species and groups modeled

Table 3.4. Summary of numbers of identifiable species, unidentified fypes, and contributions fo species richness of each mapped

species and group.

Black-legged Kittiwake
Common Loon
Common Tern

Cory's Shearwater
Dovekie

Great Black-backed Gull
Greater Shearwater
Herring Gull

Laughing Gull
MNorthern Fulmar
MNorthern Gannet
Pomarine Jaeger
Sooty Shearwater
Wilson's Storm-Petrel
Subtotals

Alcids, less common
Coastal Waterfowl

Jaegers

Phalaropes

Shearwaters, less common
Small Gulls, less common
Storm-Petrels, less common
Terns, less common
Unidentified Gull

Subtotals

Cormorants

Rare Visitor

Skuas, less common
Subtotals

Grand totals
Modeled
Not modeled
Al

1 0 1 1
1 0 1 1
1 0 1 1
1 ] 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
1 0 1 1
14 0 14 14
4 4 1 4
7 3 1 7
2 1 1 2
2 1 1 2
2 2 1 2
2 0 1 2
3 1 1 3
7 2 1 7
0 2 0 0

29 16 8 29
2 1 1 2
10 2 1 10
1 1 1 1
13 4 3 13

43 16 22 43
13 4 3 13

56 20 25 56




BATH _

Synthesized satellite,
hydrographic,
geological, and other

databases sspisT

Bathymetry, bottom
substrate,
oceanography,
biology

Seasonal
climatologies of

Environmental predictors

SLPSLP

dynamic variables

~1km resolution (30
arc-second)

TUR

Figure 3.4. Potential environmental
predictor variables considered for each
predictive model. For dynamic variables
(STRT, SST, TUR, CHL, ZOO) only the
Winter map is shown. See Appendix 3.8
for more details on predictor variables,
including afi four seasonal maps for
each of the dynamic vanables and maps
of the variables affer fransformation for
statistical analysis. Full legends are given
in Appendix B.
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/ Statistical modeling approach

Two stage regression-kriging
Stage 1: Probability of Presence

Stage |

Trend model
Binomial

GLM, .
Logit link

Stage | GLMW Trend

B Spatial .,
< model &8
s Indicator :
Kriging (IK)=

Predlcted SPUE

74 735 73 725 7 715 71 705

74 735 73 725 92 s 71 705

Prob(Trend) Prob (Resid. |
Trend)
Stage II: Abundance (SPUE) if present

Stage Il GLM Trend Stage Il LM Trend +Kriging

EEEWMSpatial
Imodel

dist to shore d|st to shelf  depth

74 735 73 F25 72 a1 705

*Transgaussian | RS
” now 72 Eﬁﬁmfhy”a ‘Ordinary Kriging L *Assess

(oK)

Gaussian ~ o [/ ] pI‘EdiCtive

?4 74 .. ?4 72 GLM, ] Sklll Wlth
turb\dny zuuplankton stratification BOX-COX = ‘ . 8 .. s |
.40 dD . tran SfO m I R T4 735 75 725 72 715 71 708 Cr ?.ids :

; validation
T TRE Trend Trend+Residual
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1. 2.
Select and fit Select and fit
trend model Pre- Pre-
v . R B trend model
(binomial GLM, (normal GLM,

logit link) identity link)

3.

Fit residual
spatial model
(ordinary
indicator Kriging)

4.
Fit residual
spatial model
(simple Kriging)

Model validation/evaluation

)
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Stage | (Occurrence)

Predictor Variable

- WIHJ

- d71Sd7S
00z

- 1S1ass

- 1S1d

Ictor importance

Black-legged Kittiwake

Common Loon
Common Tern

Cory's Shearwater

Dovekie
Great Black-backed Gull 4

Great Shearwater -

Herring Gull 5
Laughing Gull
Northern Fulmar
Northern Gannet

Pomarine Jaeger

Sooty Shearwater

Storm-Petrels, less common
Wilson's Storm-Petrel

Alcids, less common 4

Coastal Waterfowl
Jaegers ﬁ
Phalaropes o — s
Shearwaters, less common - OO0 {} X
Small gulls, less common {} O«

FanY
Terns, less common O
Unidentified Gulls {}

‘No birds sighted’ -

e slopes)

Stage Il (Abundance | Present)

Predictor Variable

d1sd71S

r WIHd

- 00Z

- THO
danl
1418
1SS

- 1S1dss

- 1S1d
3d071S

L Hlvd

Black-legged Kittiwake -
Common Loon
Common Tern

f

\5 g ?—
0
L4

M

o

Cory's Shearwater ©
Dovekie D O O O
Great Black-backed Gull 4 <

SOIErY

Great Shearwater

Northern Fulmar
Northern Gannet 4

566-¢

Pomarine Jaeger

Sooty Shearwater O -0 O
Storm-Petrels, less common -—00{}04—&@ 00
Wilson's Storm-Petrel + O O
Alcids, less common © (}
Coastal Waterfowl ) (}

Jaegers . e—?
al YA
Phalaropes o laj‘-f
Shearwaters, less common &) A &
Small gulls, less common o
Terns, less common O+

n
L& 4
Fan Y. Y
U
F o 1
L

Unidentified Gulls
‘No birds sighted’ 4
g @3?* %9



Stage | (Occurrence)

Percent of variance

P o)}
o o

- %0¢
- %08

Variance partitioning

- %001

Black-legged Kittiwake

Common Loon

Common Tern

Cory’s Shearwater
Dovekie

Great Black-backed Gull
Great Shearwater
Herring Gull

Laughing Gull

Northern Fulmar
Northern Gannet

Pomarine Jaeger

Sooty Shearwater

prm-Petrels, less common
Wilson’s Storm-Petrel
Alcids, less common

Coastal Waterfowl

Jaegers

Phalaropes

hearwaters, less common

Small gulls, less common

Terns, less common

Unidentified Gulls

‘No birds sighted’

Stage Il (Abundance | Present)

Percent ot variance

—_—

N £ o)) 03] o

s 3 g g g g
X X X X X X

Black-legged Kittiwake
Common Loon

Common Tern

Cory's Shearwater
Dovekie

Great Black-backed Gull
Great Shearwater
Herring Gull

Laughing Gull

Northern Fulmar
Northern Gannet
Pomarine Jaeger

Sooty Shearwater
Storm-Petrels, less common
Wilson's Storm-Petrel
Alcids, less common
Coastal Waterfowl
Jaegers

Phalaropes

Shearwaters, less common
Small gulls, less common
Terns, less common
Unidentified Gulls

‘No birds sighted’
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Species seasonal climatologies
PREDICTIONS UNCERTAINTY

SPUE (birds per 15 minute survey per km?) Relative units (O=perfect certainty, 1=no better than global mean)
Seasonal Predicted SPUE Maps | Seasonal SPUE Relative Uncertaint

- —" ] ’ .

- 10.8

Summer

Laughing Gull

-

- 10.7

}Nin;er
581




Latitude

39

38.5

38

PREDICTIONS

SPUE (birds per 15 minute survey per km?)
ANNUAL PREDICTED SPUE

"""""""
________
(et

.....
.....
-------
Co

Latitude

Species annual climatologies
UNCERTAINTY

Relative units (O=perfect certainty, 1=no better than global mean)
ANNUAL UNCERTAINTY
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-
o

-72

Longitude

0.5
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S =

e -
“Hotspots” of total predicted abundance

PREDICTIONS UNCERTAINTY

Annual Abundance Hotspot Map Annual Hotspot Relative Certainty

T T =100 1
pp o j ;ﬁt vy N
_______ v N 0.9
41 y ' . 41
0.8
40.5 40.5¢C ~~
0.7
40 g 40 - 0.6
] - 150
-O b
= ; ; - 405
w395 A “ 39.5
—l \ e -c..‘gf‘ 4’/
T o
: R® . ;- .
39 -', " /’ T 39 n
. m e L 03
3 b 4
36.5 SIS, : 38.5 - Mo2
ad 0.1
38| } 1 38 1 '
-4 735 -¥3 725 72 715 71 -705 20 -f4 735 73 725 72 -715 71 705 0
Longitude Longitude

Abundance “hotspot” analysis:
« Summed predicted relative abundance (SPUE) over all species and groups

* Repeated for species richness and diversity indices i






What do the uncertainty maps mean?

Dovekie

Stage | x |I: Relative Abundance Predictive Model

Annual Predicted SPUE Map

40
[0}
S PR e e
g ...........
T 39.5 =
-

39 4 B

385
38 -
Photo by:Michael Haferkam

74 735 73 725 72 715 711 -705
Longitude

(zw Jad Asnuns anuiw gt Jad splig) INAS

Annual SPUE Relative Uncertainty Map

Latitude

.74 735 73 725 72 7115 71 -70.5
Longitude
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Cross-validation model assessment

% Train with 50% of data, use other 50% for independent assessment of error

Absolute Cross-Validation Error (SPUE)

Annual SPUE Uncertainty Calibration Plot

10f—
5_
2_
1_ P e .
0.505 '

0.2
0.1

0.01

0.001

0.0001

0.00001

Annual Cross-Validation ROC Plot
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AUC =0.68

p(AUC>0.5) < 0.0000001

Photo by:Michael Haferkamp
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Diagnostic statistics

Table 6.7 Summmary of cross-validation diagnostic statistics for annual models™.

e

Diagnostic
statistic

Description

Rank R

%1SD

AUC

P(AUC)

MAPE

Rel. MAE

Rel. RMSE

Rel Bias

Bias Dir.

Spearman rank correlation coefficient of
observed vs. predicted

Percent of observations within +/- 1 standard
deviation (or standard error) confidence
intervals of predicted value; theoretical ex-
pectation is 68%

Area Under Curve statistic; area under the
receiver operating characteric (ROC) curve

p-Value for significance test of the AUC
statistic

Mean Absolute Percentage Error =
mean(|obs-pred|/obs)*100%

Relative Mean Absolute Error (expressed as
a % of the 90th percentile - 10th percentile
range of the data)

Relative Root Mean Square Error (ex-
pressed as a % of the 90th percentile - 10th
percentile range of the data)

Relative Absolute Bias (expressed as a % of
the 90th percentile - 10th percentile range of
the data)

Sign (+ or -) of the Bias statistic. + indicates
predicted value tends to be greater than
observed value.

DIAGNOSTIC STATISTICS™

SPECIES OR GROUP NAME RankR %1SD AUC p(AUC) MAPE ::IE R|::E‘I|.E :;:I;
Species
Black-legged Kittiwake 0.02 840% | 047 0.7011 145% 44% 78% 14%
Common Loon -004 | 333% | 077 0.0000 258% 40% 67% 41%
Common Tern 0.26 46.7% | 0.77 0.0000 579% 24% 34% 18%
Cory’s Shearwater 0.20 786% | 064 0.0000 112% 22% 69% 5%
Dovekie 020 623% | 0.71 0.0000 216% 5% 15% 5%
Great Black-backed Gull 0.32 91.4% | 0.77 0.0000 134% 33% 46% %
Great Shearwater 0.07 756% | 065 0.0000 221% 27% 65% -1%
Herring Gull 013 828% | 056 0.3192 176% 43% 70% -11%
Laughing Gull 0.33 76.1% | 0.89 0.0000 161% 15% 28% 0%
Northern Fulmar 021 533% | 0480 0.0000 396% 60% 101% | 46%
Northern Gannet 017 879% | 064 0.0095 259% 32% 48% 0%
Pomarine Jaeger 0.30 66.7% | 0.64 0.0012 590% 1% 15% 9%
Sooty Shearwater 028 724% | 062 0.0025 135% 19% 27% 21%
Storm-Petrels, less common 024 61.5% 0.63 0.0072 306% 18% 25% 22%
Wilson's Storm-Petrel 0.29 75.2% | 0.68 0.0000 396% 45% 95% -17%
Mean| 0.20 69.9% | 0.68 nfa 272% 29% 52% 1%
Groups
Alcids, less common 0.22 76.7% | 0.59 0.0509 158% 23% 33% 26%
Coastal Waterfowl 020 643% | 077 0.0000 395% 22% 66% 14%
Jaegers -0.16 | 654% | 062 0.0213 471% 13% 25% 10%
Phalaropes 0.16 706% | 0.76 0.0000 908% 23% T7% -9%
Shearwaters, less common -0.05 765% | 0.51 0.3915 156% 21% 32% 26%
Small gulls, less common 0.16 77.8% 0.72 0.0011 131% 27% 32% 34%
Terns, less common 0.52 61.9% | 0.67 0.0047 874% 26% 39% 28%
Unidentified Gulls 0.14 568% | 062 0.0173 291% 21% 27% 26%
Mean| 0.15 68.7% | 0.686 nfa 423% 22% 41% 19%
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S =

Ensemble spatial simulation
Mean - Simulated ensemble:

PP,
ET R o
cr

[
38

74 735 73 G258 72 s 1 705

74 73 72 7473 72 A

20 equally probable “realizations” of the true species distribution,
generated using a stochastic spatial simulation algorithm called
conditional sequential Gaussian simulation 588

7473 T 74 73




Propagating uncertainty through

management & decision-making processes

Model Mean Prediction

Probability distribution

Sum of bird abundancein A, B
41 S 107
Area A
405 25| Area B
40 .
Spatial = 2]
39.5 0 2 = 151
simulation =1
39 o g
3m5 [ os|
Bl 4 0 . . e,
0 500 1000 1500 2000 2500 3000
-7 735 73 -72.ha -2 -71.8 -1 -70.5

What is the probability of

Mo, of birds in area F 0.25hr

—

achieving a given management
target?

=
us]

=
]

o
.

=
(8]

Frobahility of protecting at least X birds

Area A
Area B

[
]

s00

1000 1500 2000 0 2500

== Mo. of birds in area f 0.25hr




Summary

Predictive modeling can produce continuous, statistically
consistent maps from discontinuous, spatially biased data

Maximizes value of data by incorporating relationships with
environmental predictors & spatial autocorrelation

Fine-scale predictions are possible
But uncertainty needs to be characterized

|dentifies long-term average spatial patterns in bird distribution

Uncertainty can be quantified and dealt with
Quantitative uncertainty maps
Spatial ensemble simulation methods - risk models

Caveats:
Temporal change
Data quality
Detectability not incorporated
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Outline:

1. Climatological Mapplng/Modellng
a. Past work: NY Bi
b. Current

Ictive Modeling
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Current work (2011-2014): Predictive
Modeling of Seabirds in the Mid-Atlantic

BOEM-funded collaboration with
USGS Patuxent Wildlife Research
Center to:

* Develop predictive spatial models
of long-term average patterns of
seabird abundance and occurrence
in the Mid-Atlantic Bight,

« Validate products and characterize

uncertainty Collaboration between USGS and NOAA:
Allan O’Connell (USGS), Beth Gardner (NC
* Provide useful map products to State), Mark Wimer (USGYS)

support offshore wind siting and
environmental assessment Project started Fall 2011, ongoing

592



" The Atlantic Seabird Compendium

science for a changing world

® >250,000 seabird
observations from U.S.
Atlantic waters

* >80 datasets Collected
from 1978 through 2011

* Data collected using a
mix of methods
including non-

U K0 -
---------

- oy ,.::' “Th ..'_ . :'_.' .-_ $fos - Number of Surveys
scientific approaches —
"=l ! [ ?s-j:o
‘;'F-q._h - I 3 -118
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For modeling purposes:

* 32 scientific data sets -
28 ship-based, 4 aerial

* Transects were
standardized to
4.63km

® 44,176 survey transects
representing 463
species

science for a changing world

Number of Surveys
I
s

6-15
[ 16-30
3-8

Surveyed Blocks

594




7

Incorporate
additional
environmental
predictors

(e.qg., front
probability,
upwelling,
Lagrangian Coherent
Structures,
zooplankton and
forage species
abundance where
possible

OCEessS overvi

1.
Select and fit
trend model P"E'_ Pre-
(binomial GLM, [ ehaabi screening
logit link)

3.
Fit residual
spatial model

(ordinary
indicator Kriging)

8.
Model validation/evaluation

2.
Select and fit
trend model

(normal GLM,

identity link)

4.
Fit residual
spatial model
(simple Kriging)

Standardize
surveys to
common effort
unit

Incorporate
different error
terms and
weights for
different surveys
and
surveys/species?

Incorporate
detectability from
small-scale
modeling results
(Beth Gardner-NC
State work)?
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Outline:

1. Climatological Mapping/Modeling

a. Past work: NY Bight Modeling

b. Current work: Mid-Atl. Predictive Modeling
2. Power Analysis and Sampling Design

596
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Current work (2012-2013): Sampling Design /
Power Analysis for Seabird Surveys

BOEM-funded project led by

NOAA/NCCOS

Collaboration with USGS Patuxent Project leads: Brian Kinlan, Chris Caldow
Wildlife Research Center (NOAA/NCCOS)

 Develop methodology for Collaborators: Allan O’Connell (USGS),
simulation-based power analysis of  Elise Zipkin (USGS), Mark Wimer (USGS),
seabird survey sampling designs Allison Sussman (USGS)

* Focus on detecting Seaduck application: Emily Silverman

hotspots/coldspots of occurrence (USFWS), Jeffery Leirness (USFWS)
and abundance in a lease block grid
Project started January 2012, results
« Validate and demonstrate on USGS expected late 2012
Avian Compendium and USFWS
Seaduck Survey datasets
597



A. How many surveys needed to detect
hotspot/coldspot of species A in grid cell X?

i)Appropriate
definition of
region

B.Region that contains
this grid cell has been
sampled before?
ii) Definition of
adequate fit

candidate D.Data exist from
distributions : nearby or similar
adequately describes region?
data?

F. Alternative Choices:
1. Justify use of another distribution
E. Power analysis inputs: . Implement more complex model
1. Distribution type . Select defaults for this species or functional
2. Distribution parameters group or use worst-case; Revisit after
3. Reference prevalence & additional sampling
abundance . Use best-fitting of candidates and apply
4. Effect sizes precautionary multiplier; Revisit after
additional sampling

G.Non-zero count power models

G7.Zeta

G1.Poisson . . G4.Logar|t e G6.Zeta expon- G8.Yule . AL -
Binomial hmic Lognormal Binomial

Power Power Power ential Power
. Power Power Power Power
Analysis

- Analysis - . Analysis Power Analysis -
Module GUEITEE Module CoEiEE (el Module Analysis Module ':.':;;Vj:

Module Module Module
Module
H.Occurrence

probability
power model

(LU G3.Geometric

iii) Definition of adequate I.Number of additional surveys

statistical power (may vary by needed to achieve adequate power
species, region, or type of study) for species A in grid cell X
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Model selection

Probability (log scale)

le-03 le-02 le-01 1e+00

le-04

= Discretized lognormal
= Yule
— Zeta decay

Zeta

1 5 10 50 500
Count (log scale)
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Power curves
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New York Bight Seabird
Assessment
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Avian studies for Rl Ocean SAMP

* Goal: Assess current spatial and temporal patterns of avian
abundance and movement ecology within Ocean SAMP study
area boundaries.

* Primary Objectives:

1) Assess temporal variation (seasonal and annual) in avian
spatial distribution and abundance in Ocean SAMP study area.

2) Quantify flight behavior of birds in Ocean SAMP study area.



OSAMP Study Area

Rhode Island Ocean Special Area Management Plan (SAMP)

Map Key 2

Legend
|X ¥ oceanSAMP Study Area
State/F ederal Waters Separation

For Project Background nformation:
P /523073 60 Url 20U 002 353 MD

For Project Map and Data PRouCE:
PR0IWHW. N3 TO3Y 0_DRECIDoRansam

-Approximately 3,800 km?. 604



OSAMP Study Area

Rhode Island Ocean Special Area Management Plan (SAMP)

Map Key

Legend
L | OceanSAMP Study Area
State/F ederal Waters Separation
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-Approximately 3,800 km?.
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Much Different Marine Bird Habitat than Nantucket Sound

T2°0W 71°50W 71:40'W 71°20'W T1°20W 71*10W 71°0W 7050w 70w 70°20'W 70 20W T0*10W

Legend

L1 OceanSAMP Study Area
State/Federal Waters Separation
BIS Bathymetry
Value
B High : -2.82701e-006
n

Low : -362.702
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Aerial-based Strip-Transect Surveys Aerial-based Line-Transect Surveys

AV dIAVS uead0

January-—
February-
March-

June-

607



Ship-based Line Transect Surveys

Rhode Island Ocean Special Area Management Plan (SAMP)

71*10W T1°0W T0*50'W
T T

T1*0W 71°40W 71°20W T1°20W
T T T Z

Map Key

Legend
L OceanSAMP Study Area

State/F ederal Waters Separation

For Project Background Mformation:
P /ig83grat gE0 url edu00eanEaMD

S Project Mzp 370 D2tz PROUCE
P WH'W.N3 D3 0 13\d_p R RCis0ceansamp

CE O

*Calipers used to estimate
distance (Heinemann, 1981)

Eight Sawtooth (4x5nm) sampling areas

Each surveyed 1x per month (2.5 hours, survey 2 grids/week)

1 observer and 1 observer/recorder

Recorded: # individuals, species, bearing, distance estimate (first sighting), GPS location,
behavior, flight elevation/direction for birds in flight and survey conditions.
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Aerial-based Strip Transect Surveys

Rhode Island Ocean Special Area Management Plan (SAMP)

T1*0W 71°40'W T1*0W 71" 20'W 71*10W T1°0W 70°50°W
T T T

Map Key
Legend
L1 oceansamp Study Area

State/F ederal Waters Separation

For Project Background Iformation
nep-/seagrant geo url edu/oceansamp

For Project Map 370 Data PRouc
DWW, R TD31. 03 _PIRCiS008ansamD

Twenty four transects perpendicular to coast

Survey 24 transects 1x per month

Fly 100kts at 500’

Survey 110m on both sides of plane (wing struts are marked)
2 observers

-Recorded: # individuals, species, time of sighting, behavior
(flying, sitting) and survey conditions.




Aerial-based Line Transect Surveys

Rhode Island Ocean Special Area Management Plan (SAMP)

71°50W 71°40W 71°30W 71°20W 71°10W 71°0W
T T T > z T

Map Key

L 1 Ocean SAMP Study Area

State/F ederal Waters Separation
s Aerial transects

For Project Background Mformation

P /seagrant ge0 url eduoce T3 mp

For Project Map 300 Data PRoucE:
RS0 TE o2 03/ _DRECiE0cRanERmD

24 transects perpendiCUIar to coast Band Boundary distances (in m.) Declination in degrees from the
perpendicular out from track line hotizontal

Survey 24 transects 1x per month - = —

Fly 100kts at 250’ g e L

2 observers
Recorded: # individuals, species, time of sighting, behavior (flying, sitting), sighting bin
and environmental conditions. 610







Avian Modelin‘gQr the Rhode Island Ocean Special Area Management Plan
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Aerial-based Strip-Transect Surveys

Oce

Ship-based Line-Transect Surveys

an SAMP Adopted

<

Land —based Radar

Land-based Point Counts
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Density Surface Model (DSM) Approach

Legend
Common Loon
NUMBER

LU} OceanSAMP StudyArea
State/Federal Waters Separation |

-Common Loon observations from ship-based line transect surveys.
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Step #1- Fit detection function to control for incomplete detection.

\w&
%
7

277

p 77

§&M

/

7777777777

7777777777777

777

T
o'l

[ [ [ [ I
8'0 9'0 v'0 z'0 00
Ailgeqoid uopoareQg

300

250

200

150

100

50

Distance (m)

-Fit detection function to control for imperfect detection.
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Step #2-Divide transects into unique segments.

Legend

U1 OceanSAMP Study Area
State/Federal Waters Separation |

-Total of 465 unique segment (each 830m long).

-Environmental covariates at midpoint of each segment (water depth, distance from land).
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Step #3 — Fit Generalized Additive Models

s(distanceland,6.43)

s(depth 6.22)

-15

I T TTHI TN N
-48 -42 -36 -30 -24 -18

Depth (m)

-Best Model distance to land + depth. 617



Step #4- Divide study area into predictive grid.

71°50W 71°0W 71°20W 71°20W 7140w 71°0W 70°50W
Legend T T T T T
L1 OceanSAMP Study Area L
State/F ederal Waters Separation | 48
. ¥
A
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) | | ¥
I
I 4
— <
i 3
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2
{ :
i
24
¥=i
g
1 -
=
5]
¥
=
-t -
Ll
=z
B
Q

-920 cells; each 4km?2.
-Environmental covariates at the midpoint of each predictive cell

(water depth, distance to land).
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DSM—-Common Loon

71°50W T1°80W 71°20W 71°20W 71210W 71°0W TO*EOW
T T T L} T
Legend
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Daily population estimate winter — 7,284 (0.186)
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DSM-Uncertainty

71°50W 71w 71°20W T1°20W 71°0W 70 50W

Legend

L-| OceanSAMP Study Area
State/Federal Waters Separation
Coefficient Variation [
COLO_Win_1
[ ] 274559 - 324704
[ 324705 - 371114
I 371115 - 441447

I 441448 - 569373
Il se9374 -s77771
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DSM-Uncertainty

71°0W 70 50'W

Legend

Lo} OceanSAMP StudyArea

State/Federal Waters Separation
Coefficient Variation
COLO_Win_1
[ ] 274559- 324704
[ 324705- 371114
I 571115 - 441447
I 44 1448- 569373
I ss9374- 877771

B
41°30'N

P
L
41°20'N

A1°10'N

AUN

AN
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DSM — Using Survey Data from Multiple Platforms

Ship

Legend

L} OceanSAMP Study Area
State/F ederal Waters Separation
Common Loon_Aerial
NUMBER
e 1

@® 2

@ :
' 4-5
.s-s

Common Loon_Ship
NUMBER
e 1

‘77

2
3
4

-5

6-8

Aerial

-Raw observations of Common Loons winter 2009-2010.
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DSM — Using Survey Data from Multiple Platforms

41.4

41.3

Latitude
41.2

410 411

-71.8 -71.6 -71.4 -71.2 -71.0

Lonaitude
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DSM — Uncertainty

[N

apne

Tl 01V

-71.6 -71.4 -71.2 -71.0

-71.8

Longitude
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Lots of Predictive Maps for Policy Folks

December

January
February

March
November

September
Octobe

-Our final OSAMP report contained 80 DSM maps.
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OWED Siting in the OSAMP

Legend

L] OceanSAMP StudyArea
Rhode Island Ocean

State/Federal Waters Separation |
Special Area Management Plan

1
A1°30'N

OCCANSAMP

.~ VOLUME1

A1°10'N

B - -

A

-
-
-
-

-
l?

*Waters <20m (in white) off limits to future development to protect seaduck
foraging areas.

*Represent 8% of total SAMP study area.
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How Can We Best Incorporate this Type of Modeling Output into OWED Siting Decisions?

/ ZONATION

—4— Conservation planning software

PROCEEDINGS

——OF Proc. R. Soe. B (2005) 272, 1885-1891
THE ROYAL doi:10.1098/rspb.2005.3164
SOCIETY

Published online 2 August 2005

Prioritizing multiple-use landscapes for
conservation: methods for large multi-species

planning problems
Atte Moilanen'*, Aldina M. A. Franco?, Regan L. Early?, Richard Fox>,
Brendan Wintle* and Chris D. Thomas®

Biological Conservation xxx (2011) xxx-xxx

o . - . " = powsien
Contents lists available at SciVerse ScienceDirect CONSERVATION

Biological Conservation

ELSEVIER journal homepage: www.elsevier.com/locate/biocon

Comparison of five modelling techniques to predict the spatial distribution
and abundance of seabirds

Steffen Oppel **, Ana Meirinho®, Ivan Ramirez , Beth Gardner€, Allan F. O'Connell 9, Peter 1. Miller®,
Maite Louzao®™®

Journal of Applied Ecology

Journal of Applied Ecology 2011, 48, 726-735 doi: 10.1111/1.1365-2664.2011.01985.x

Optimizing regional conservation planning for forest
birds

Frederic Beaudry', Anna M. Pidgeon', David J. Mladenoff', Robert W. Howe?,
Gerald A. Bartelt® and Volker C. Radeloff'

CIEM 552

ICES Journal of Marine Science (2012), 69(1), 75-83. doi:10.1093 ficesjms /fsr180

Systematic conservation planning in the eastern

English Channel: comparing the Marxan and Zonation
decision-support tools

Juliette Delavenne'*, Kristian Metcalfe? Robert J. Smith?, Sandrine Vaz', Corinne S. Martin?,
Ludovic Dupuis4, Franck Coppin’, and Andre Carpentier’
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ZONATION

<4 Conservation planning software

Aim and purpose:

To provide a tool for large-scale high resolution spatial conservation planning using GIS
grid data.

Analyses:
Identification of optimal conservation areas.
Balancing of alternative land uses.

Data:

Presence/absence
Probabilities of occurrence
Abundance/density
Uncertainty

Features:

Species priorities via weighting
Methods for dealing with connectivity

628



Legend

Lo} OceanSAMP Study Area
State/F ederal Waters Separation B
Zonationsummerwinter
<VALUE>
o
[ Joot-075
[ Jo7s-09
[ Jos1-095
[ Joes-0.99
1

Input Layers:
Winter-Gulls, Alcids, Seaducks, Northern Gannet and Loons.
Summer-Gulls, Shearwaters, Petrels and Terns.

*All layers equally ranked. 629



Legend

Lo 1 OceanSAMP Study Area
State/Federal Waters Separation |-

|| RenewableEnergyZone
| RILMMS_LeaseBlocks
Zonationsum merwinter
<VALUE>
[_Jo
[ Joot-07s
[ Jo7s-o0s9
[ Jog1-09s
[ Jogs-099
[ «

Input Layers:
Winter-Gulls, Alcids, Seaducks, Northern Gannet and Loons.
Summer-Gulls, Shearwaters, Petrels and Terns.

*All layers equally ranked. 630



Aerial-based Line-Transect Surveys

Aerial-based Strip-Transect Surveys

Transect Surveys

Ship-based

Ocean SAMP Adopted

Land —based Radar

v
+~
(=
=
(o}
(&)
)
=
O
o
o
Q
(%2
©
B
©
=
©
|

-Aing
-aunf
-Aenl
-udy
-ydJen
-Asenuqa4
-Aienuer
-19quiadaQ
SELIEVTIN]
-199010
-1aquiaydas
-3sn8ny
-AInr
-aunf
-Aen
-udy
-yaJe i\
-Aseniqaq
-Arenuer
-1aquiadaQg
-19QWIANON
-139010
-1aquiaydas
-3sndny
-AIng
-aunf
-Repy
-judy
-ydJie N
-Asenuqa4
-Aienuer
-19quiadaQ
-13qW3NON
-1300320
-1aquaydas
-3sndny
-AInr

-aunf

-Ren

-udy
-yaJe i\
-Asenuqa4
_I-Asenuer

631



Incorporate More Predictive Environmental Covariates into Models?

Many available environmental covariates:

St.atic Dynamic Distance to ocean front
Distance to coast SST Stratification
Bathymetry Chlorophyll a Turbidity

Slope SSH Zooplankton
Roughness Density of ocean fronts  Oscillation Indexes
Grain size

Dynamic variables
*Temporal decisions
-Same time period as survey data or three months prior?

*Do we look at the average, min, max, variability, variability within nearby cells?

Potential issues
*High collinearity

*Explanatory vs. predictive model?
-Increasing number of variables -> increase in difficulty interpreting model.

*Dynamic could be the only way to understand annual variability

-Many years of survey data. 632
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Cetacean Distribution and
Density Modeling Efforts at
Duke

Patrick Halpin, Ben Best, Jason Roberts, Ei Fujioka, Jesse Cleary
Marine Geospatial Ecology Lab
Duke University

635



Modeling Efforts at Duke

— Existing:

* SERDP Atlantic and GoMEX cetacean probability of
occurrence models

— Current:
e Update to SERDP models (Duke)

— Upcoming:

* Western Atlantic cetacean modeling - US Navy Atlantic
Fleet Training and Testing (AFTT) Area

— Meta:
* CetMap project overview

636



Modeling Efforts at Duke

— Existing:

* SERDP Atlantic and GoMEX cetacean probability of
occurrence models

— Current:
* Update to SERDP models (Duke)

— Upcoming:

* Western Atlantic cetacean modeling - US Navy Atlantic
Fleet Training and Testing (AFTT) Area

— Meta:
* CetMap project overview
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&SERDP

DOD = ERPA = DOE

Societal need: We need to minimize risk to protected species
from potentially harmful marine interactions (e.g. ship strikes,
seismic surveys, oil drilling noise, Navy sonar training exercises.)

Project: Duke University and NOAA’s Southwest Fisheries Science
Center (SWFSC) teamed up to develop an online Spatial Decision
Support System (SDSS) that provides spatiotemporally-explicit,
guantitative predictions of the density and probability of occurrence
of marine mammals.

Initial development: Strategic Environmental Research and Development Program
SERDP projects SI-1390 at Duke University and SI-1391 at NOAA-SWFSC 638



-1 SERDP

lopment Program

Modeling Workflow

(1) anlmal observatlon data

(2) ocean observation data

automated processing scripts

Temporally

nnnnn

- covariates

Example:
11 years @ 8 day time step

(4) spatial decision support system

/ presence

i
«| @=absence

GAM models of
density
&

Information

e ) &7 NF =
habitat e o e
“-| Diagnostic tools: N 1 /
« Pair plots e
- + Histograms ol =i\ e ;
e - - e YEHE R -

(3) statistical analysis & modeling

T Google
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5 ch Temn I () Buldings o O 6 o
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Integrating Ocean Observing Data to Enhance
SERDP . : e
BSERE Protected Species Spatial Decision Support Systems

Joint Academic & Federal Agency Team

Pacific: NOAA - SWFSC Atlantic & Gulf of Mexico: Duke University

150°E 160°E 170°E 180°  170°'W 150°W 130°'W no'w 90°W BO'W TO'W  60'W s0°wW 40°W

s ekl TN Regions
B s > [ B s,
T S Y D ,1» e i- :I Eastern US
g # | 1] culf of Mexico
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&1 (| s0-82
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Ecology Lab

Figure 1. Cruise tracklines surveyed by the Southwest Fisheries Science Center. 1986-2005.

T T T
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Density of protected species ship & aircraft surveys 640



OBIS-SEAMAP aggregated data

~64 SEAMAP
data sets

1991 - 2006

Model:
individual species
guilds of species

Atlantic

Data Providers:
NOAA/NMFS -- NEFSC
NOAA/NMFS — SEFSC
UNC-W
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an-91

Fusion of marine animal & Ocean Observation data

] NEFSC

Jan-93

B SEFSC

Jan-95

& uNcw

Jan-97

Il ssT

Jan-99

O chli

Jan-01

] ssH

Jan-03

] Observations

Jan-05

11,006

ﬂ

Chl - SeaWiFs

Chl - MODIS-AQUA

SSH - To-pexl.Jason

A

¢ 64 datasets from 3 sources: NEFSC, SEFSC, UNCW

¢ 11,006 unique marine mammal observations between 1991 and 2006

'

—

OBSERVATIONS
from
OBIS-SEAMAP

OCEANOGRAPHY
from
SATELLITES
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Geospatia

(@ SERDP Marine Mammal Habitat Modeling — DATA for BALEEN WHALES in EAST region, 2004/7 - Mozilla Firefox =] X

Fle Edt View Go Bookmarks Todls Help
E-H-& ) 3 natpu/serdp.env.duk Y0 g
LI Customize Links [ Free Hotmail || Windows Marketplace || Windows Media || Windows

[ Marine M | icnoias scaoc of tnt =
L SERDP Manies. Mvacing =

OUKE UNIVERSITY

you are not logged in_ % leg in_ % jom
You are here: home » modals » mdl

navigation DATA for BALEEN WHALES in EAST region, 2004/7 ae

Change view

P H
o vesion guilé prediction | ragion | method
9ce 2| baleen whales . 200407 || east x| data [y} 720
(5 Models Contents:

= obs: 513, obs NA:946, obs total: 1459
= SST Input Data for Prediction Period 200407
» D2SF Input Data for Prediction Period 200407

« BATHY Input Data for Prediction Period 200407

» DIST2COAST Input Data for Prediction Period 200407

» DIST2SHELF Input Data for Prediction Period 200407

nd Den istograms

SST Input Data for Prediction Period 200407

fogin

Password

Ocean
Observation
variables

& Ocean Observing Data

Distance
to Shore
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Geospatial
variables

Distance
to Shelf




Strategic Environmental Research
and Development Program

(i) SERDP

environmental sampling

automated processing scripts

Cauld ) Cregion)

FelchObsDatasets
T2 FelchSST
;
MakaSSTDisI2Fr
Obs ari

FefehChl

Ocean Observing sampling through time

7L/ 7/_///W

=T

MakeChiDist2Aggr]

tableEffortEny I‘ SarmpleEffortEny
tableObsEny SampleCbsEnv

MakeGLM FetchEnv

gridDepth

A MakeDist2Coast

MapGL JridDist2Coast
MakeROC MapGLMBinary akeDist2Shell
|

Marine animal
Observations

Absences

Cruise transects

SST
Chl
Depth
Shelf
Fronts

(sampling effort)

=T

7L/ 7/_///W

Example:

11 years @ 8 day time step
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Model Guilds

Guild Scientific name Common name Status
Baleen whale Balaenoptera spp. Baleen whales

Balaenoptera acutorostrata Minke whale LC

Balaenoptera borealis Sei whale EN

Balaenoptera edeni Bryde's whale DD

Balaenoptera musculus Blue whale EN

Balaenoptera physalus Fin whale EN
Humpback whale Megaptera novaeangliae Humpback whale LC
Right whale Eubalaena glacialis MNorth Atlantic right whale EN
Beaked whale Berardius bairdii Baird's beaked whale oD

Hyperoodon ampullatus North Atlantic bottlenose whale L&

Mesoplodon spp. Beaked whales

Mesoplodon bidens Sowerby's beaked whale DD

Mesoplodon densirostris Blainville's beaked whale DD

Mesoplodon europaeus Gervais' beaked whale DD

Mesoplodon mirus True's beaked whale DD

Ziphiidae Beaked whales

Ziphius spp. Goose-beaked whales

Ziphius cavirostris Cuvier's beaked whale LC
Sperm whale Physeter macrocephalus Sperm whale VU
Kogia spp. Kogia spp. Kogia

Kogia breviceps Pygmy sperm whale DD

Kogia sima Drwarf sperm whale DD
Killer whale Orcinus orca Killer whale oD

Feresa attenuata Pygmy killer whale DD

Peponocephala electra Melon-headed whale LC

Pseudorca crassidens False killer whale oD
Pilot whale Globicephala spp. Pilot whales

Globicephala macrorhynchus Short-finned pilot whale DD

Globicephala melas Long-finned pilot whale DD
Lagenorhynchus spp. Lagenorhynchus spp. White-beaked dolphins

Lagenorhynchus acutus Atlantic white-sided dolphin LC

Lagenorhynchus albirostris White-beaked dolphin LC
Common dolphin Delphinus spp. Common dolphin

Delphinus delphis Common dolphin LC
Spinner dolphin Stenella clymene Short-snouted spinner dolphin DD

Stenella longirostris Spinner dolphin DD
Sterrehismeeraieeting Stenella coeruleoalba Striped delphin LC
Stemrelinrattentets Stenella attenuata Pantropical spotted dolphin L&
Sterrefinfromtadis Stenella frontalis Atlantic spotted dolphin DD
Bottlenose dolphin Tursiops truncatus Bottlenose dolphin LC
Harbor porpoise Phocoena phocoena Harbor porpoise LC
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Seasonal Data Gap
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Species data providers Ocean data providers

ﬁrotected Speci& , e
. . ) m==d  CLASS
Decision | = ‘j p bt
Support @ ﬂ Ocean
System ﬂ Species observation
observation pr——a" 4

Statistical | go = g+ Bixy + -+ B,
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iy
ENISELT |}
RSP
TiNdvmh

LT
myym

Predicted distributions Summary plots

SDSS websites


http://islscp2.sesda.com/ISLSCP2_1/html_pages/logos/gsfc_daac_icon.gif
http://www.aviso.oceanobs.com/

Duke SERDP Model Overview

Probability of occurrence from static environmental variables and time-
varying conditions

Approach: Integrated surveys conducted by ship and aircraft, weighting a
GAM by minutes surveyed within space-time grid cells

* Maps of Presence versus Absence - receiver operator characteristic (ROC)
curve thresholds

 Marine Geospatial Ecology Tools (MGET) were used for fetching and
sampling of environmental data within ArcGIS and generation of GAMs
with the R statistics package mgcv

* Covariates: depth, distance to shore, distance to shelf, sea surface
temperature

* Resolution: 10km, Seasonal, Guilds
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Duke SERDP Model Overview

Guilds: Sample sizes were inadequate to build separate habitat suitability
models for most individual species:

— grouped species at various taxonomic levels to create species ‘guilds

— established using information on species distributions, interactions,
and other expert knowledge

— compared to environmental ordination results for validation of
members

References: Best et al. 2007, Schick et al. 2011, Best et al. 2012

’
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Spatial Decision Support System

S D S S P r O V i d eS : NEFSC Right Whale Survey

NOAA Northeast Fisheries Science Center (NEFSC)
Sort by name « Q@i
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SWFSC Duke Observations and survey effort of North Atlantic right
‘ whale dataset hosted on SEAMAP since 2004 when
Pacific Atlantic HYCOM data is available.
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Cetacean density models in OBIS-SEAMAP

SERDP Spatial Decision Support System
originally funded by SERDP, continuing development by NASA

Multiple habitat/density models fro

m different projects
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Cetacean density models in OBIS-SEAMAP

Model outputs presented with original data (including effort)

Interactive decision support
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Cetacean density models in OBIS-SEAMAP

Interactive decision support

Critical habitats evaluated with ROC analysis

2 SERDP @Y S
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Cetacean density models in OBIS-SEAMAP

Interactive decision support

Queries by regions of interest
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Model Output: Multipurpose Marine Cadastre
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Modeling Efforts at Duke

— Existing:

e SERDP Atlantic and GoMEX cetacean probability of
occurrence models

— Current:
e Update to SERDP models (Duke)

— Upcoming:

* Western Atlantic cetacean modeling - US Navy Atlantic
Fleet Training and Testing (AFTT) Area

— Meta:
* CetMap project overview
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Forecasting model & SDSS improvements

Incorporating a wider range of remotely-sensed ocean
observations, including new geographic areas.

Deriving more ecologically-important model parameters
from the ocean observations.

Exploring the implementation of near-real-time now-cast and
forecast capabilities.

Publishing key algorithms in a free, GIS-integrated toolbox.
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Species data providers Ocean data providers
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http://islscp2.sesda.com/ISLSCP2_1/html_pages/logos/gsfc_daac_icon.gif
http://www.aviso.oceanobs.com/

" Strategic Environmental Research

and Development Program

Example forecasting system

HYBRID COORDINATE OCEAN MODEL
HYCOM

layer=01 temp Aug 17,2005 DOZ [09.1H]
— -

Spatial Decision Support System

SST

Prediction built from
past observations

SSH

- 1/24 deg (3.8 km / 1.8 nm)

660
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NOWCAST - Dall’s porpoise density Nﬁ\sﬁ

R 4 for novel 2008 survey (July-Nov)

“1991-2005 Climatology” “Daily forecast”
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Habitat Density (HD) models in progress:
EC & GOMEX
ey~ Existing data used in density

- estimations:

~1990’s - 2005

region.platform

. GM:boat
. GM:plane
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' o
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I I I I I
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New Density Models In Progress

New Atlantic datasets
now processed for
producing updated
cetacean density surface

) Updated Atlantic '
o datasets models. Models are being
2006 - 2009 built in two stages.

1) Using similar methods

—— NEFSC 2006, summer

—— NEFSC 2007, summer to Pacific for a
—— NEFSC 2008, summer comparative similar
—— SEFSC 2007 summer p rod uct
——— SEFSC 2007 winter
—— SEFSC 2009 summer
Existing Surveys 2) Using novel methods

e Unstructured grid with
finer resolution closer
to coast

New covariates

*Time of year as a circular statistic

*Oceanographic model outputs, including mixed layer depth

*Dynamics: fronts, eddies, Lagrangian coherent structures... 663



Habitat Density (HD) models in progress: EC & GoMEX

Sighting
— Distance

I e ———

Water surface

need to combine

ship aircraft

Cetacean
group

D(coast)

D(outer-
shelf)
D(shelf-
break)

SST

Direction of ship trave| e

N

Perpendicular
Sighting
Distance

Cetacean
group
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Habitat Density (HD) models in progress: EC & GoMEX

* More ecologically
relevant variables

« Ability to nowcast
& forecast

HYCOM Covariates for 2004-07-01

Mixed Layer Depth (> 0.5 C difference from surface)
- High - 200

B w10

EEZ

Value

Value
- High:1

EEZ
eddy polarity

cyclonic

anticyclonic

geostrophic currents

sea surface height
High : 143.486

Low : -44.7785

sea surface temperature

e High : 31.7738

_— Low : 6.13042

sst fronts S ST f I

HYCOM Covariates for 2004-07-01 m I X ed I ayer d € pt >

;2
k5

New covariates

*Oceanographic mixed layer depth
Dynamics: fronts, eddies,
eLagrangian coherent structures. .5
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Uncertainty & risk assessment

User defined
threshold breaks
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Uncertainty & risk assessment

“Moderate” probability of encounter | “Moderate” model error

Model Error
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Uncertainty & risk assessment

User defined
threshold breaks

Opportunity cost
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Modeling Efforts at Duke

— Existing:
 SERDP Atlantic and GoMEX cetacean probability of
occurrence models

— Current:
* Update to SERDP models (Duke)

— Upcoming:

* Western Atlantic cetacean modeling - US Navy Atlantic
Fleet Training and Testing (AFTT) Area

— Meta:
* CetMap project overview
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AFTT cetacean modeling

Current:
— Navy OPAREA Density Estimate

(NODE) models
e US EEZ (ATL/GOMEX)

— Kaschner / St Andrew’s RES
density estimates elsewhere




AFTT cetacean modeling

New effort: USN, Duke, NOAA NMFS

— Investigate new statistical methods to better
estimate density across the AFTT study area

— Update “pier side” data - build on CetMap work
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AFTT cetacean modeling

Models into Navy Marine Species Density Database (NMSDD)
-> Navy Acoustic Effects Model (NAEMO)

Workshop end of October at Duke
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Modeling Efforts at Duke

— Existing:

e SERDP Atlantic and GoMEX cetacean probability of
occurrence models

— Current:
* Update to SERDP models (Duke)

— Upcoming:

* Western Atlantic cetacean modeling - US Navy Atlantic
Fleet Training and Testing (AFTT) Area

— Meta:
* CetMap project overview
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CetMap Working Group tasks

1. Cetacean Data Availability Analysis

‘ 2. New Modeling Efforts

3. Biologically Important Areas

‘ Cetacean data & model discovery tool
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Habitat Density (HD) models in progress: EC & GoMEX

Updated Atlantic
= datasets
o 2006 - 2009

—— NEFSC 2006, summer

—— NEFSC 2007, summer
—— NEFSC 2008, summer
g s, o 23 b/ e ¥ —— SEFSC 2007 summer
A ‘;{,‘,;_,--.gumﬂ.ll‘nlll!ll'illma’s.nmr. i, . S ——— SEFSC 2007 winter
—— SEFSC 2009 summer

2t S\
4 \".Jr'Q’ 4"
) ‘,_;f»mﬂ Y,

Existing Surveys

676



CetMap Working Group tasks

1. Cetacean Data Availability Analysis

_ Placeholders are in CetMap
‘ 2. New Modeling Efforts * no data download

e include this fall

3. Biologically Important Areas

‘ Cetacean data & model discovery tool
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Cetacean Data Availability

Purpose: to provide a single tool to discover the available data and models
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Cetacean Data Availability

Query by species

‘}J,L& "'_. ) ﬂi n ALL,*I Home Participants Cetacean Sound
Cetacean & Sqlimq Maﬁping

Stratified Density
Probability of Occurrence
Records Exist
Expert-based presence

" e Expert-based likely absence
Cetacean Data Availability T ———

Show data avallabllity for el Megaptera novaeangliae 3 © Hide rows where specles is absent

GOALS_stratified 2009 ¥  GOAl
cetmap_observations_2012
i

cetmap_expertpresence_2012 cetm:
cetmap_la_2012 cetm:




Modeling Efforts at Duke

End to End data system:
e Data-> Models -> Discovery -> Decision Support

Interested in collaborating on Mid-Atlantic data and
modeling efforts.
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How the Navy Utilizes OBIS SEAMAP,
CetMap, and other derived data products

Dr. Robert Gisiner

Office of the Chief of Naval Operations,

Energy & Environmental Readiness Div
(OPNAV N45)

bob.gisiner@navy.mil
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Development of the Current U.S. Navy Risk
Assessment and Monitoring Process

The Navy needs marine
mammal and T/E species data
for all waters of the United
States and US Trust Territories

*Phase Il permit renewals are in public
and regulator agency review now, for
January 2014 start
*Number of permits have been
consolidated
*Coverage area and types of
assessed activities have been
expanded.

*Adaptive Management is used to
annually review new science, and
results of ongoing monitoring with the
regulator (NOAA Fisheries).

*Annual Investment by Navy in
research and environmental risk
management is $25-30M/year.



NAVSEA

NAEMO Components

Scenario Builder

LB

Ssis ez Planned Replacement by 3MB Software

Environment Builder

Acoustic Builder

A=)

NUWC SMB

Exposure Report
Generator

SLER)
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NAEMO Model

Scenario
Input

|_ .nemo file

Global
Mapper

—>

Scenario Builder

SSP,
wWind &
Bottom

Data
Files

Environment Builder

Acoustic Builder

Propagation
Software
Execution

Scenario Builder

.nemo file —> = =

DDB
Files

Post Processor

NEWPORT

Scenario Simulator

—— .nemo file —>|

Modified
Scenario
(.nemo)
File

Monte
Carlo
Process
(Iterations)

Monte
Carlo
Process

(Bootstrap)

N

V 4

Statistics II|
Files

Exposure Report

Generator

Scenario
Exposure
Report

Visual Survey,
other methods

Tagged Animal Data

Visual Survey

Risk Threshold
Criteria
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NAEMO Individual-based Modeling

Navy Marine Species Density Database
3 F T

* Marine species
distribution data sources
— Gridded density data
* Various sources
— Species and region-
specific group size
data

* NMES cruise reports,

.

High

«8
R

|

scientific literature -'§ir Low
— Species-specific depth {) | S T Density
P - e " ui Modeled Striped
distribution data o CH  gbiohine
* NMFS, scientific = CHEHH
literature Activity Naximul

Boundary Zone of
Soupd

Exposure

 Distribution Process
— Individuals distributed in horizontal space according to density data
— Individuals distributed in depth according to depth distribution data
— Individuals change depth every 4 minutes during the simulation
— Individuals do not move in horizontal space during the simulation
— Houser 3MB model (ESME) of complex 3D movement planned for NAEMO v.2
(Phase lll, 2015) 689



MSDD Hierarchical Data Use

// g SURVEY DATA DENSITY DERIVATION

,' EFFORT Mostto least desirable
igh

P DENSITY SPATIAL MODEL
|
! g
[ 8
1S 5
I 3 s
I % 2
1 5 %
: 3 3 DESIGN-BASED DENSITY
1 B s (Traditional survey)
1 3 g
: - L) DENSITY BASED ON
| HABITAT MODELS
: L ) FO
| 0
1 25

v £

\\0\“5

6/29/2012

—— o ——

EXAMPLE

Spatial density models
such as those available in
SDSS (SWFSC and some
species in NODES)

NMFS govt-to-govt
calculations/pubs, peer-
reviewed scientific literature

U.S. NMFS govt-to-govt
calculations/pubs, peer-
reviewed scientific literature.
NMFS Stock Assessments or
regional assessments

Density based on Kaschner et
al. 2006 global habitat model
and survey data (SMRUL) or
global population (Kaschner)

NMFS pubs, foreign govt, peer-
reviewed publications, gray
literature, etc. to support
extrapolation. Primarily for

some pier side species P /

— g

~

*US Marine Mammal
Protection Act requires
a quantitative
expression of risk (take).
*NAEMO model uses
gridded density values
*Preference is based on
*Effort corrected
observations
*More recent data
*Lowest model
uncertainty (c.v.)
*Directed surveys are
conducted to fill data
gaps
*Gaps identified in
Adaptive Mgmt.
process (ICMP)

-
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Density Data Shapef

95" 00"W 80°00TW 85°00"W E0°0'0W 7500w 70°00°W

COMBINED MARINE MAMMAL ESTIMATION - MERGED DATA SETS: NODES, KASCHNER HABITAT MODEL, LITERATURE REVIEW
BOTTLENOSE DOLPHIN SUMMER

" Scale: 1:15,000.000
Density Nautical Miles

0.000000 - 0.017515

0.017516 - 0.045217 o so "Ml,(lomelevs 300
W 0.045218 - 0.091324 [ - —
& 0.091335 - 0.194537 0 50100 200 300

8 (0.194538 - 2.983346

Author: Envil Planning Lab, NUWCDIVNPT Date: 2 Sept: 2010 Data Source: ESRI, NODES, Kaschner's Global, NAVFAC LANT and NUWCDIVNPT  Coordin: Geographic, WGS 84
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FEDERAL DATA ARCHITECTURE
Collf_*cnion Storage/Service

MODELING/ ANALYSIS

i

e N Darwin Core International
| MBG DMAC Standards

| Data Standards

Data Sources 0BIS USA W International
(standards & E OB!S

data services)
Federal

Academic

OBIS
SEAMAP
(Applications)

National Access

Ocean.Data.gov

LM O — =< o m un

Custom
Marine Biology Data
Products

NODC

(archive)
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Summary:
Navy Data Use in Risk Modeling

e All data have value
— But some data are better than others!

— The Navy uses a hierarchical weighting process
* Essentially identical to the NOAA CETMAP process

 The Navy contracting process for new data:
— Requires best effort-based methods; e.g. Distance

— Requires derived products to use environmentally correlated
geospatial density mapping
¢ e.g. GAM, GLM

* Navy and contractor data collections are deposited in OBIS
SEAMAP

— Data are made available to CETMAP

— Data are made available to the national ocean data
infrastructure via OBIS USA, NODC, and IO0OS
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A Consistent Approach to Using
Density Estimates for Use In Navy
Acoustic Effects Modeling

Anu Kumar

NAVFAC Atlantic
25 July 2012

anurag.kumar@navy.mil
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Consistent Navy Approach To Include Density Data

e Need - NMSDD:

— Navy covering broader geographic
Navy’s Study Areas area of Phase Il 2014

A — Needs to estimate density to quantify

N impacts to species

— EXxisting density data to come from
variety of sources to characterize
species abundance and distribution
for both surveyed and un-surveyed
areas within Navy’s study areas

— Approach needs to guide
Implementation of density data from
various sources, ensuring that best
available science (quality/detail of
data) is used
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Spatial Models & Stratified Density

‘ ~— * Density spatial models (Habitat-
- | based)

N — Spatial models based on survey
data and environmental
parameters used as predictors
(SDSS and some species in
NODES)

— Line-transect survey coverage
needed throughout the modeled

P— WA area
7 — Most data-intensive survey
o— W method, but provides the greatest
a quality of spatial detalil

- Stratified design-based density
estimates

— NMES post-stratification of survey
to spatially characterize areas of
density

— Method parses survey data,
possibly increasing uncertainty

Density Spatial Model
Example: NODES harbor porpoise

Example: SDSS fi%n whale

Latitude

Stratified
Example: bottlenose
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Other Sources

« NMFS Stock Assessment Report

£ R — Available for the proportion of the
species population occurring
within the U.S. EEZ

« Literature derived estimates and
peer-reviewed recommendations
from independent experts

— Density data derived from
literature who's purpose was to
characterize species abundance
for a specific area.

— Peer reviewed recommendations
from scientists conducting the
survey

()
3 T

=
%;
@ 5
L o
gg

IS
£ s
82
O £
wh
n 2
<2
%Q_
N g

Peer Reviewed Model
Example: North Atlantic right whale
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Global Sources of Density Data

&
<7
&
% *

« Kaschner® Global data

— Annual estimates available for 70 species to 3 nm boundary

— Distribute average published population abundance
estimates over habitat model to estimate density in each grid

Blue whale Annual

7/9/2013 699


http://www.seaaroundus.org/

Global Sources of Density Data

« SMRU Ltd. Global Density Data®
— 45 species available
— Four seasons

— Used Kashner’s Relative
Environmental Suitability (RES)
model in conjunction with results
from line-transect survey data from
315 sources from (1978-2006)

— Developed regressions of available
density in relation to habitat to
predict density beyond survey
coverage

Survey Data

RES

0.000 0.010 0.020

Sperm Whale

Regression/Prediction
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Density Hierarchy
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/7 SURVEY DATA DENSITY DERIVATION EXAMPLE S \
/ EFFORT Most to least desirable

-~
7’
-

High Spatial density models

DENSlTY SPAT|AL MODEL such as those available in
SDSS (SWFSC and some
speciesin NODE)

U.S. NMFS gowt-to-govt
calculations/pubs, peer-
reviewed scientific literature.
NMFS Stock Assessments or
regional assessments

Quantitative use of survey data

Density based on Kaschner et

D E N S |TY BAS E D O N al. 2006 global Relative
Environmental Suitability (RES)
R ES M O D E I— S model and survey data (SMRU
Ltd) or global population
(Kaschner)

If RES Model Includes Survey Data

NMFS pubs, foreign gowt, peer-
reviewed publications, gray
literature, etc. to support
extrapolation. Primarily for /
some pier side species /

7/
-
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Low

7

of survey data
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/
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r ) Data Format

All merged species/season datasets are in ArcGIS
compatible format

No density values provided were manipulated

Number of seasonal files are broken up by the
most temporally parsimonious data source used

Within each season, for a given species, beginning
and ending timeframes are for each density value

Files were broken up by Atlantic, Pacific, and
working on combining these.

Metadata included for all density values
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.nemo file ——> "

N

DDB
Files
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NMSDD Future

 Incorporate new data from CetMap, AMAPPs, Etc.

* Duke revisit at the SMRUL/Kaschner density data
for AFTT

« Update the database management system for
future upgradeabillity, version control, and
deployment

« Make the results available to the public
* Collaborate with other modelers

Current technical reports:

www.aftteis.com and www.hstteis.com
anurag.kumar@nav.mil
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AMAPPS Modeling

Northeast Fisheries Science Center
Southeast Fisheries Science Center
By

Dr. Debi Palka



Objectives

Develop spatial-temporal fine scale
density maps of cetaceans, sea turtles,
and sea birds within US Atlantic waters
that function of habitat and detection
factors.

Investigate trends, hot spots, potential
climate efforts

Investigate trophic ecosystem
relationships



Types of models

Density maps that account for:
- Seasonal-temporal patterns and variability

- Probability of detection given appropriate
covariates

- Group size given appropriate covariates
- Encounter rates given appropriate covariates
- g(0) - probability of detection on track line

- Availability - dive and surface times given
appropriate covariates

- Spatial autocorrelation, if present



Specilfics

Will need to pool some species

Probably use Bayesian Hierarchical
framework to put all parts together

Spatial Resolution: Ideally 4 km, but
will need to also use 10 or 20 km
resolution depending on sample sizes

Temporal resolution : season or month



Type
depth

distance to shore and
various depth
contours

Sediment type

sea surface
temperature

chlorophyll

SST and chlorophyll
fronts intensity and
distance to

Mixed layer depth
and salinity or
density at depth

Source
ETOPOS5 and coastal relief model

in-house

200m isobath of GEBCO

SST since 1991, available from various
sources (MODIS, Pathfinder, GOES) merged,
and interpolated by Narragansett lab staff

SeaWiFS and MODIS processed by
Narragansett lab staff

Above processed in-house

Ocean Model output

Extent / Resolution

3 arc-minute and 3 arc-
second

variable vector
resolution

1991 - 2010; hourly; 1 -
9 km resolution

1997 — 2011; hourly; 1 -
4 km resolution

1997 — 2010 (or 2011);
5-day averages; 4 km
resolution

1997 - 2010; daily; 4 -
10 km resolution
71



Wind and Water Power Technologies Office
Wind Program

wind.energy.gov
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