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The Motivation For DisMAP
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Marine Heatwaves occur everywhere in the ocean  2013-2015:“the 8ot L

2%°C warmer than average for 226 days
Longest event on record
Caused unseasonably warm weather in

2003: Mediterranean Sea

4°C warmer than average for 30 days
Largest event on record

Mass mortality of marine life in rocky reefs

Pacific Northwest of USA and Canada

Climate modes, like El Nifo, can cause
marine heatwave events to occur
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2012: Northwest Atlantic

2%:°C warmer than average for 56 days
Largest event on record

Lobster fishery peaked early and led to
Canada-USA economic tensions

Warm air ("normal heatwaves™)
can drive marine heatwaves by
warming the ocean surface

Ocean currents can drive
marine heatwaves by moving
around warm water
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2011: Western Australia
Over 3°C warmer than average for 60 days
Lorgest event on record

Seaweeds, fish and sharks moved south
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The Motivation For DisMAP

U.S. Marine Species Distribution

. Interest and need to understand species
responses to changing environment

- One of the main goal of the study of
ecology

Depth Change (feet)
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- Management implications of changing
distributions

T | T
2000 2010 2020

Source: US NCA4

- Collect extensive information on species
distribution through surveys, but access
and deliver is inconsistent across the
regions

Black sea bass
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Successful Pilot: Ocean Adapt

Successful collaboration
between NMFS and Rutgers
since 2015.

Provides information on historic
and projected distributions for
300+ species

Updated annually from NMFS
and DFO trawl surveys.

NMFS Assessment:

- Limited platform

- Growing demands

« Recommendation to develop
next generation portal
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Find Species
black sea

ted black sea bass (Centropristis striata)
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DisMAP Relative to Other Ocean Data Portals
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An Ocean of Information

Active*1  MyPlanner Data Legend

A joint BOEM and NOAA initiative providing authoritative ©  ESSENTIAL FISH HABITATS 0.

data to meet the needs of the offshore energy and marine ) ©  ESTUARINE WETLANDS (¢}
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Search

Adminis Boundaries

Marine Transportation

National Security CADIAN REDFIS v

Browns

Recent Custom Reports CLEAR Energy & Infrastructure Bank
Cam Recreation
E. Culture

Commercial Fishing

Aquaculture

Fish

Marine Mammals & Sea Turtles

Quick Reports

5829

Selecta quick report from the list below, or by area of interest from the map to the
right

NEFSC Trawl €

Gidf'of Mexico

Mexico
Basin

Displaying 126 reports
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DisMAP is: A national online portal providing visualization
and analysis tools to allow users to view, download, and
dynamically interact with data to track and understand
past and projected future distributions of marine species

Objectives:

The NMFS Distribution Mapping and Analysis Portal (DisMAP)

Make information on marine species distributions
more accessible, usable, and useful to stakeholders
Provide species distribution information across
biogeographic and jurisdictional boundaries
Provide consistent nationwide tracking and analysis
of species distributions.

Support and track development and advances in
the field of species distribution modeling.

Leverage and amplify investments and efforts.
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data in different ways:

The NMFS Distribution Mapping and Analysis Portal (DisMAP)

DisMAP will have five modules where users can interact with and explore the distribution

e

Single Species Distributions
Explore visual and

numerical representation
of several key metrics that
define a species range
and distribution and how
they have or are projected

such as area or range
to change over time.

overlap, within an area of
interest and evaluate how
those interactions have or

may change over time.

Species Shifts & Human
Interactions
Examine how
availability of different
fish species has or is
projected to change
under future conditions
for different ports
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Regional Summary

Multispecies Overlap &
Interactions
Explore species interactions

Explore how communities

have changed at the
regional level (e.g. species
richness and diversity), and
quickly view changes in key
distribution metrics across all
species in aregion at one
time.

o

Data Download
Search for species or regions
(surveys) of interest to

download the cleaned,
standardized data to use
outside the portal
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Back-end: Data Compilation & Processing

Download Raw Data processed Biomass (wtcpue) _ _ biolrrT]Itaegzo(Etedear
bottom trawl survey | in R using for each station, | /DW interpolation yy
. > > and season) for
data from regional Ocean Adapt year, season, method in Python Cach snecies
databases code species P
(raster)

1978

% Biomass per Tow
igh

Low
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Progecting Marine Life Enveonment
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Distribution Mapping

and Analysis Portal

thait dizaibutions i resporse 1o Chmite changa, and o the LS, thars is high and jrowing
amand for speckes distribution Information for use in fishary science and management and other ccean use fecision-
aking (e.g, ener portation). Cimate driven shifts in =pecies detnbution haye implications for both

nagement and scienc ceaoos. In order for managers and stientets to make informed decivions about hyer to
adjst approgeated

g detribulions and SoOCs ranges, thiy reguin quick, sasy, e relable acces o the
20ST Up Lo date indoemation on Cumant and future pro o specins dexnbutions.

DisMAP

Lomm ipsum dalor sit vt Comactetur adipiading

UL N manieas, nulla ut o

1is, Sapien dai irattis
dul, mon pulvinar lorem felis nec erat. Aliquam eg

Sictum poettitor lac

S 95t nec enim. W

mus foughat olit Jorom, o

ante, Nec ¢

TisEm oAt imperdiet nec. Nulam Fringilla feugiat nisl. LT pritiam, metus vendmats SCtum virra, cul
metus finbus enim, ac rthoncus sem lorem vitae maurs, Suspencieze ut venenatis bero. Suspend isse locem fedl;
protium in masimas id, tempar non ipsum Loram ipsum delor sit amet, consactatur adipiscing elit. Nunc maximas,
uila ut commodo sagte

Qien dos Mattis dui, non pulviear Worem Tobs nec erat. Aliguam egestas, wilit at
condmentum placerat, sem sapien laoreet maurs, dictum porttitor lacus o5t nec enim. Weamys feugiat et loren, eu

portteor anto uknoes id. Ph

wius suscpnt tellus ante, nex

B

“m clit mperciot noc. K

U praticm, metus vonenatis dictum v

dui metus finibu

Nim, 3¢ rhencus sam lorem vitad mauris. Suspandisse
utyenenaes libero. S

endisse korem fels, peetiom in maximes id, tempor non ipsum Lorern Ipsum dolor & ames

SISI®

Single Species  Multi-Species Analysis

Port Availability Regional Summary

s




Key Features of DisMAP beta

Single Species Distribution Shifts

@ EOAA Dismap Home | DisMap

SHERIES

Single Species Analyze
e (.{ find a2 Species _)
Single Region
Soecies Interpolated
distribution surface
Season
Data Type

(¥ interpotated Biomass

[ Total Biomass Bubble pIot of

‘ 4dd Layers i ? raw survey
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Port Avail
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alewife (Alosa pseudoharengus)

Lorem ipsum dolor sit amet, consectetur adipiscing
elic Nunc maximus, nulla ut commodo sagittis, sapien
dui mattis dui, non pulvinar lorem felis nec erat

Center of Gravity
System displays 3
.| time-series graphs
/ .| Center of gravity,
Range d Depth, area occupied

Depth




Key Features of DisMAP beta

Single Species Distribution Shifts

@ #S%%EAS Dismap Home | DisMap

Single Species Analyze
c Select Boundary Draw
Single Lorem ipsum dolor sit amet, consectetur adipiscing
SOSCS elit. Nunc maximus, nulla ut commodo sagittis,

<apien dui mattis dui, non gulvinar lerem elis nec
erat

Select from existing
boundary layers or
draw own area of
interest




Key Features of DisMAP beta

Single Species Distribution Shifts

Vﬁ ES?E% Dismap Home | DisMap —
s P - . LA ’ | \ s \ ¥ T ""

Single Species Analyze

< Select a Different Boundary
Alewife Summary
Hore are the results of alewife... Lorem ipsum dolar sit

amet, consectetur adipiscing elit. Nunc maximus, nulla
f‘“k!t’ ut commodo sagitts, sapien dui mattis dui, non
SDeCwS pulvinar lorem febis nec erat. Allauam ezestas, velitat

Label

Froem 1975 till 2019 the proportion of Alewife increased
by 20%

Part Avail

Label
This area covered 10% more \

Regional
Summary

Proportion of the area occupied
by the species

Proportion of species
distribution covered by the area




Key Features of DisMAP beta

Regional Summary Module

g ES?E%EAS Dismap Home | DisMap

Species Richness

Regional Summary ®
total # of species found Choose a region of Interest
(intferpolated wtcpue >0) in each e
‘;E‘:E:, (@) Species Richness

O Species Diversity
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Nult
Species
Analysis

Lorem ipsum dolor sit amet, consectetur adipisci
elit. Nunc maximus, nulla ut commodo sag .
dui mattis dui, noa pulvinar lorem felis nec erat

Center of Gravity (| )

Species Diversity Q I\ ﬁ\f\

Index of the total # of species and their
relative proportion in each grid cell

Regional
Summary

Download Data Download Image

Species Name  COG Shift Depth Shift  Range Shifc

Specesl 2%

23% 2%
Species2 23% 13% 2%
Species 3 24% 34% 22%
images modified from Northeast Ocean Data Portal
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WHO WILL USE THE PORTAL AND HOW?

NON-TECHNICAL USERS

* Prepare for changing

fishing conditions and
opportunities

FISHING INDUSTRY

( X
GENERAL
PUBLIC

* View and interact with
maps and graphs
» General interest,

knowledge, awareness

EDUCATION,
COMMUNICATION,
OUTREACH

» Communicate and educate on the
impacts of climate change on fisheries
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TECHNICAL USERS
ACADEMIC
RESEARCHERS
* Hypothesis testing and
\ data exploration to
inform future research
efforts

:FISHERIES SCIENTIST
f (SCIENCE AGENCIES)
o U.S. Regional Fishery

*%I\ianagement Councils

« Evaluate/inform survey designs

+ Identify and understand changes in
stock boundaries

» Download data to explore outside of
portal
FISHERIES
MANAGERS

* Inform/evaluate spatiotemporal closures
* EFH designations

« Jurisdictional allocations
» Fishing community vulnerability
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Planned for Future Releases

e |Inferpolated maps and distribution metrics /

updated annual
S
e

e Multispecies Overlap & Interactions and
Species Shifts & Human Interactions

e Developing plan to review and pull in
statistical SDM output developed by
Science Center Staff and Partners

Other survey data sources ‘ pd Layers
e Additional layers to include on map (e.g. ———
environmental conditions (sst, salinity,
Ocean acidificatione¢), protected areas, \ /
Otherse )
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Steering Committee

< i

NI\N/Illggsggr arSQr 4 Roger Griffis Jay Peterson
. § NMFS OST - NMES OST -
Project Manager ST7 or7

Patrick Lynch

NMFS OST -
ST4

Corrine Bassin
NMFS OST - ST4

Mike Lewis Wendy Morrison Hassan Moustahfid
NMFS OST - NMFS OSF 100S
ST1
Naw”
Jim Thorson Kevin Craig Scott Large
AFSC SEFSC NEFSC

Elliott Hazen
SWFSC

Isaac Kaplan
NWFSC

Don Kobayashi
PIFSC

Phoebe
Woodworth-Jeffcoats

PIFSC
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Development Team

Melissa Karp
NMFS OST - ST4
Project Manager

Kristan Blackhart
NMFS OST - ST4

Scott Sauri
NMFS OST - ST6

Tim Haverland
NMFS OST - ST6

John Kennedy
NMFS OST - ST6

Roger Griffis Patrick Lynch
NMFS OST - NMFS OST -
ST7 ST4

Elizabeth Chilton
NMFS OST - ST4

Dan Forrest
Rutgers — Ocean Adapt
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Front-end: Data Management

The NOAA GeoPlatform (ArcGIS Online) will be used to store and access processed DisMAP
dataq, including:
[ J

Imagery layers to provide access to gridded data: interpolated species biomass, species richness, and
species diversity

Hosted feature layers to provide access to survey observation points, with one service per data series.

Area layers, to be used for general orientation and focused analysis (e.g. area overlap analysis)
o Jurisdictional Authority & Allocation Areas
O

Fishery Management Areas

Ecological Production Units (EPUs)
Marine Protected Areas

@)

@)

. _ - NOAA's GeoPlatform
([ ] OCGO nogrOphIC & HOblfOT COI’]dITIOﬂS |OyerS 4 . Eroviding geospatial data, maps, and analytics in
o Sea Surface Temperature e e
o Ocean Acidification layerse? 7t
[ ]

Tabular data that supports the application:
o Indicators - year-based indicators _
calculated for each species within a data ‘
series. The indicator tables will provide

Digital Elevation Models

data for graphs in the application.

Relief)
|

Center of Gravity (COG)
Area Occupied
m Depth

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

&
&
s

: NOAA
FISHERIES

Noij



