More than a Fish Tank
GIS at the Aquarium
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A Think Tank.

Using GIS to create a more engaged
scientifically literate public

The Aquarium strives to be “more than a
fish tank” by creating innovative, immersive
experiences through the use of geospatial
technologies. These experiences insfill our
audiences with an appreciation for the
impacts humans have on our planet and

the future we can create fogether.

Jennifer Anne Lentz, Ph.D.

Education Coordinator at the Aquarium of the Pacific
Esri Ocean GIS Forum Lightning Talk Presentation
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Our Maps are popular with our guests & our residents

J. A. Lentz Esri Ocean GIS Forum — November 5%, 2015 Slide 2




3 Main ways the Aquarium is using GIS

1. Using map-based interactives to engage
guests, encouraging exploration and
hands-on learning about exhibit animals,
habitats, and the surrounding world

2. Showing K-12 educators how they can
use GIS in the classroom

3. To communicate important
environmental issues to politicians,
local stakeholders, and the public
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1. Using Map-based Interactives with Guests

e —

Google Galaxy
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1. Using Map-based Interactives with Guests

Ocean Science Center

Science on a Sphere
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EXPLORATION

Join us while we explore different
types of data from around the world
and delve into ocean science topics

Ocean Science Cente

Long Beach

Explore 3 Cities

Exploration Hub
featuring
Esri’s Urban Observatory
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Ocean Science Cente

Exploration Hub
o i featuring
Esri’s Urban Observatory
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1. Using Map-based Interactives with Guests
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Using Story Maps
to help guests learn more about our...

Animals

Exhibits

Experiences

Aquarium of the Pacific's Magellanic Penguins Story Map
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Example of a Story Map about our Animals

HOME GALLERY MAP SCENE GROUPS

JARIUM
PACIFIC

A non-profit institution Story Maps Website

—= Penguins  Se Story Map <, Steelhead
~ Story Map = = Story Map

AOP's CELC Story Map AOP's Magellanic Penguins AOP's Seafood Story Map AOP's Southern California
Story Map Steelhead Story Map

The Aquarnium of the Pacific's mission 1s to instill a sense of wonder, respect, and stewardship for the Pacific Ocean, its inhabitants, and
ecosystems. Our vision 1s to create an aquanum dedicated to conserving and building Natural Capital (Nature and Nature’s services) by
building Social Capital (the interactions between and among peoples).

The Aquanum of the Pacific (AOP) 1s the fourth most-attended aquanum in the nation. It displays over 12,000 animals in more than 50
exhibits that represent the diversity of the Pacific Ocean. Each year more than 1.5 million people visit the Aquarium. Beyond its world-class
animal exhibits, the Aquanum offers educational programs for people of all ages from hands-on activities to lectures by leading scientists.
Through these programs and 2 vanety of multimedia expenences, the Aquarum provides opportunities to delve deeper into ocean science and
learn more about our planet. The Aquanum of the Pacific has redefined the modern aquanium. It 1s a community gathenng place where diverse
cultures and the arts are celebrated and a place where important topics facing our planet and our ocean are explored by scientists, policy-makers
and stakeholders in the search for sustainable solutions.

Esri.com Help Terms of Use Privacy Contact Esri Contact Us Report Abuse
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Example of a Story Map about our Animals

An Aquarium of the Padific (AOP) storymap E1 ¥ &

= Appminm of theliife.

Aquarium of the Pacific's Magellanic Penguins Story Map

Magellanic Pénguins
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Spheniscus magellanicus_

Geographic Range

Breeding range

- Non-breeding range
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Aguarium of the Paclﬁc S Shim ("'The Big One") Noodles ("The Bruiser”) Patsy (“The Shy One ") Whatever ("The Bold One”) Floyd ("The Curious One”) Ludwig (*The Rowdy One”) Newsdm (“The Baby")
“June Keyes Penguin
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Example of a Story Map about our Animals

An Aquarium of the Pacific (AOP)storymap K1 ¥ &
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Aquarium of the Pacific's Magellanic Penguins Story Map
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Aquarium of the Pacific's Get up-close with more than a dozen Magellanic Penguins

3 ; both above and below the water in the new June Keyes
June Keyes Penguin Penguin Habitat. Some of our penguins were born in facilities
Habitat" that are part of the Association of Zoos and Aquariums (AZA)

"Species Survival Program.” Others were rescued from the
coast of Brazil. They were classified as “non-releasable,”
meaning their chances of surviving in the wild are very small.
Our breeding colony will help the Species Survival Program
maximize genetic diversity among captive penguins.
Increasing the supply of captive bred penguins and passing
knowledge along to our guests will help protect wild
penguins. POWERED EY @
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Example of a Story Map about our Animals

An Aquarium of the Pacific (AOP)storymap K1 W &

Aquarium of the Pacific's Magellanic Penguins Story Map
= Apminmof the e

A P %

Ludwig (“The Rowdy One")

Ludwig (“The Rowdy Ludwig is definitely the rowdiest of the younger
, penguins in the group, his trainers report. They say
One ') he would rather be in the water than with humans,

who he tends to shy away from. However, he's quite
assertive when he wants to be. Ludwig is 1of 4
penguins in the "San Francisco group,” that were
bred in captivity at the San Francisco Zoo as part of i
the Association of Zoos and Aquariums (AZA) %
"Species Survival Program." = POWERED 8Y &

1 ilzh'sél‘luanlc Penguin * 4 B ﬁ
GeographiciRanige" o
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Geographic Range Aq-uarimn of the Pacific's Shim (“The Big One”) Noodles ("The Bruiser”) Patsy (“The Shy One") Whatever (“The Bold One”) Floyd (“The Curious One”)
June Keyes Penguin
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Example of a Story Map about our Exhibits

HOME GALLERY MAP SCENE GROUPS

JARIUM %
PACIFIC - LORATI
Story Maps Website

A non-profit institution

ri’s 2014
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Es
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L N
Steelhead
Story Map

Penguins
Story Map >
AOP's Seafood Story Map AOP's Southern California
Steelhead Story Map

AOP's CELC Story Map AOP's Magellanic Penguins
Story Map

The Aquarnium of the Pacific's mission 1s to instill a sense of wonder, respect, and stewardship for the Pacific Ocean, its inhabitants, and
ecosystems. Our vision 1s to create an aquanum dedicated to conserving and building Natural Capital (Nature and Nature’s services) by

building Social Capital (the interactions between and among peoples).

The Aquanum of the Pacific (AOP) 1s the fourth most-attended aquanum in the nation. It displays over 12,000 animals in more than 50

exhibits that represent the diversity of the Pacific Ocean. Each year more than 1.5 million people visit the Aquarium. Beyond its world-class
animal exhibits, the Aquanum offers educational programs for people of all ages from hands-on activities to lectures by leading scientists.
Through these programs and 2 vanety of multimedia expenences, the Aquarum provides opportunities to delve deeper into ocean science and
learn more about our planet. The Aquanum of the Pacific has redefined the modern aquanium. It 1s a community gathenng place where diverse
cultures and the arts are celebrated and a place where important topics facing our planet and our ocean are explored by scientists, policy-makers

and stakeholders in the search for sustainable solutions.

Esri.com Help Terms of Use Privacy Contact Esri Contact Us Report Abuse

J. A. Lentz Esri Ocean GIS Forum — November 5t, 2015




Example of a Story Map about our Exhibits
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Southern California Steelhead
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The Aquarium debuted its new Southern California
Steelhead Story exhibit in May to increase public awareness
about the lifecycle and status of the steelhead. Representing
a freshwater mountain stream that flows to the ocean, the
exhibit currently holds several dozen of the freshwater form
of steelhead, rainbow trout. The exhibit addresses their resil-
ience in the face of challenges, forecasts the species’ ability to
adapt to future changes to its habitat, and explores what we
can do to help. The rainbow trout in the exhibit were obtained
from the California Department of Fish and Wildlife.
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Example of a Story Map about our Exhibits
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Southern California Steelhead

Species Overview ' ; :

Steelhead are members of the salmon family that includes all salmon
species, trout, and char. Southern California steelhead are the only
members of the salmon family native to Southern California. They are
anadromous fish, that is, they hatch and live for a part of their life cycle in
fresh water, migrate to the ocean where they spend to mature, and return
to a freshwater stream, usually the one where they were hatched, to
spawn. Unlike their salmon relatives, they usually do not die after

ri’s 2014
cean Forym"

spawning.

| 3
o

Steelhead is the name given to ocean-going rainbow trout. Steelhead are born
and remain in freshwater for 1-3 years as juveniles, then migrate to the ocean
and stay for 1-4 years while growing into adults. When rivers are typically
swollen in winter, adults migrate to freshwater to spawn, usually in the stream
where they were born. Steelhead belong to a family that includes all salmon,
trout, and char. Unlike salmon, which spawn only once, adult Steelhead often
return to the ocean after spawning and repeat the spawning migration the next

year.

<.........)>

The image on the right is a painting by Ben Lovejoy titled "A Steelhead's
Journey" (hitp y
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Example of a Story Map about our Exhibits

f{f #fﬂﬂiiﬂ/rz J/ f/ﬂz?flﬁ'ﬂ.

Southern California Steelhead

Historical Southern California Steelhead
Populations

At one time steelhead spawned in the majority, if not all, of California’s

coastal rivers.

Bakersfield

<.o......o:>

The map on the right shows the historical distribution of Southern
California Steelhead populations.

Southern California steelhead can tolerate warm water and have a complex yet
flexible life history that increases their resistance to environmental change.
Steelhead are at risk of extinction, but restoring water quality and quantity, and
removing or modifying man-made barriers to migration in certain Southern
California streams would increase their chances of survival.

’s 2014

Esri
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Example of a Story Map about our Exhibits
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Southern California Steelhead

Present Day Southern California Steelhead
Populations 1 \ Bakersfield

Over the last 100 years the Southern California Steelhead population has
declined 99% and some runs are extinct. Southern California Steelhead are
now listed as endangered under the U.S. Endangered Species Act. The
southern California population has declined from about 40,000 steelhead to
less than 500. This decline was in large part the result of manmade
infrastructure (like dams, concrete lined washes, etc).

The map on the right shows the current steelhead population range, the
historical range which is now anthropogenically blocked , and the locations of
major dams.

’s 2014

Esri
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Example of a Story Map about our Exhibits
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Southern California Steelhead g “

At the Aquarium
PLACE

The Aquarium'’s steelhead exhibit transports visitors along a mountain path,
allowing them to view these fish in three areas, representing the species’

journey from freshwater to brackish water, and finally to the ocean. Through
this exhibit, the Aquarium hopes to reveal the secrets of a little-known fish that ! - ) _ 4 )

lives amongst us in our urban environment and inspire conservation of this
unique animal. E
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Example of a Story Map about our Exhibits
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Southern California Steelhead
Upper Elevation Habitats

The places where adults spawn, eggs hatch, and young fish develop (0-1

year).

’s 2014

Esri

The first segment of the Aquarium's steelhead exhibit represents the Upper
Elevation Habitats and is filled with juvenile rainbow trout (< 4 inch long).
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Example of a Story Map about our Exhibits

= #ﬂmilm of the [t

Southern California Steelhead

Mid-Elevation Habitats

The places where young fish continue to grow. Some will stay in fresh water
for life and remain as rainbow trout. Others will migrate to the ocean and

become steelhead.

’s 2014

Esri

The middle segment of the Aquarium’s steelhead exhibit represents the
mid-elevation habitats and is filled with the resident rainbow trout (10-18

inch long)
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Example of a Story Map about our Exhibits
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Southern California Steelhead

Estuarine Habitats

The places where most young fish grow and develop in preparation for their
journey to the ocean where they become steelhead and the places to which
they later return from the ocean on their way back upstream to spawn.

Pitas Point

’s 2014
cean Forym

Esri
(o]

The last segment of the Aquarium’s steelhead exhibit represents the
estuarine habitats and is filled with the smolts (5-10 inch), which will
hopefully turn into steelhead (9-40 inch) someday.
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Example of a Story Map about our Exhibits
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Southern California Steelhead
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Learn More
Watch "Southern California Steelhead: Against All Odds" by California
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available online at: http://vimeo.com/79393289

More information about southern California Steelhead can be
found online at:

- The Aquarium's Online Learning Center "Southern California Steelhead" page

- National Marine Fisheries Service (NMFS) Steelhead profile

- The Recovery Plan for Southern California Steelhead (jan. 2012)
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Example of a Story Map about an Exhibit Topic

HOME GALLERY MAP SCENE GROUPS

AQUARIUM
or it PACIFIC

A non-profit institution Story Maps Website

Story Maps and other GlIS-related projects

E,_.,q,..‘ = St
Ocean Explor, anon #/\ Sea Level Rise Watersheds —— Whale Research
Story Map = Web A Web App ~ Web A

Ocean Exploration Story Map Sea Level Rise App Watersheds Online Exhibit Whale Research App
(working draft) App

The Aquanum of the Pacific's mussion is to instill a sense of wonder, respect, and stewardship for the Pacific Ocean, its inhabitants, and
ecosystems. Our vision is to create an aquarium dedicated to conserving and building Natural Capital (Nature and Nature’s services) by
building Social Capital (the interactions between and among peoples).

The Aquanum of the Pacific (AOP) 1s the fourth most-attended aquarium in the nation. It displays over 12,000 animals in more than 50
exhibits that represent the diversity of the Pacific Ocean. Each year more than 1.5 million people visit the Aquanium. Beyond its world-class
animal exhibits, the Aquarium offers educational programs for people of all ages from hands-on activities to lectures by leading scientists.
Through these programs and a vanety of multimedia expeniences, the Aquanum provides opportunities to delve deeper into ocean science and
learn more about our planet. The Aquanum of the Pacific has redefined the modern aquanum. It 1s 2 community gathening place where diverse
cultures and the arts are celebrated and a place where important topics facing our planet and our ocean are explored by scientists, policy-makers
and stakeholders in the search for sustamable solutions.

Esri.com Help Terms of Use Privacy Contact Esni Contact Us Report Abuse

J. A. Lentz Esri Ocean GIS Forum — November 5, 2015 Slide 8




Example of a Story Map about an Exhibit Topic

Exploration Now an AOP storymap B3 W &

This map shows the current locations and status of all the ships in the Exploration Now Program
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The Exploration Now program, which is run out of the 3 3 ’

Inner Space Center in Rhode Island, promotes F :

awareness of the need to advance the field of deep sea i

exploration by connecting the public to research vessels

as they explore the deep sea. & |

: -
<
f
R -
L 3 " <,
o i
1
.
L
L] @ v
» Exploration Now The Exploration Now headquarters are located at the Inner
. Space Center
° 3 1 LI T headquaners at the University of Rhode Island’s Graduate School of
it gives us o chance 10 look Bock in time: 3 % Oceanography,
V4 in Narragansett, RI
i . for more information please go to
The map on the right shows the location of the Inner =4 g http-explorationnow.orgf or
Space Center, and the current location and status of each ¢ / hittp://www innerspacecenter.org/

of the 5 vessels (as of Dec. 2014).

T S— ro— | = S T e
E!V Nautilus QOkeanos Explorer RV Thompson RiY Atlantis STS Badrum

p

headquarters
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Example of a Story Map about an Exhibit Topic

Ocean Exploration

Research Submersibles

An ROV is a remotely operated
vehicle used by research teams as a
submersible.

=5 ROVs are tethered to ships. They are
controlled by a remote either on ship
or land. They are powered by the ship.
For the purpose of ocean exploration,
the ROVs we follow have high
definition video cameras that record
the live streaming video.

Unknown Ocean - Remotely Operated Vehicle <

unknown wcean rov PV D

<ooooo-.oo)>

than one hair on yous hesd.

J. A. Lentz

Sea Level
Continental Shelf

OCEAN DEPTHS & EXPL

200m (656f0)......

3,000m (8,642 fr)
4000m o322, BATHYPELAGIC

5,000m (16,404 fr)
Ocean Basin

ABYSSOPELAGIC .

6,000m (19,685 f)

7,000m (22,966 f) 6500m

8,000m (26,247 fr)
9,000m (29,527 fr)

10,000m (32,808 fe) > Trieste
11,000m

HADALPELAGIC

11,000m (36,089 fr)
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Autonomous Underwater Vehicles
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7000m

EXPLORE
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Challenger
11,000m INSPIRATION THROUGH EXPLORATION
WWW.EXPLOREOCEAN.ORG
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Ocean Exploration

Explore the ocean LIVE with Dr. Robert Ballard and the Corps of Exploration

E/V Nautilus

The Exploration Vessel

(E/V) Nautilus, is a a 64- LATEST NEWS n L 4 You

Tube,

8 meter research vessel
£ e Oopcrated by the Ocean
E/V Nautilus Exploration Trust

+++

T NEW AVERCA
(=] *_ _*_ STRATS OF RORDA

"2y The Ocean Exploration Trust was founded in ) /
F8 2008 by Titanic-discoverer and National > : / ol
° Geographic Explorer-in-Residence Dr. Robert L
e Ballard to engage in pure ocean exploration. e ol < !
e : 1
L4 Map of the 2014 Nautilus Expeditions . g ; )
A Meet the Siphonophore "Wrath of Khan" Worm Found in The Future of Science: Exploring \
e Mussels with Remote Telepresence ‘
L
°
L ]
vV

O TORTUSAS.

+ PUBRTORICO /
BRTSH VRGN SANE
- MESOAMERCAN

WNIWAR0 MSSAGE

What Happens to Collected Nautilus Doodles: Science Shrinking Cups in the Deep
Samples? Communication Through Art

NAUTILUS 2014
FIELD SCHEDULE

Their international programs center on scientific
exploration of the seafloor. In addition to
conducting scientific research, their expeditions
(are made available to explorers on shore via live

Lo
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3 Main ways the Aquarium is using GIS

1. Using map-based interactives to engage
guests, encouraging exploration and
hands-on learning about exhibit animals,
habitats, and the surrounding world

2. Showing K-12 educators how they can
use GIS in the classroom

3. To communicate important
environmental issues to politicians,
local stakeholders, and the public

J. A. Lentz Esri Ocean GIS Forum — November 5%, 2015 Slide 9



2. Introducing GIS to K-12 Educators

3

: by
w Alie LeBeau Clarke by \)Cnnl{:er Lentz, Fl"ID

We talked about data and storymapping and GIS with Jennifer Lentz, so | E__Clucation SPccialist at the Aquarium of the racific
thought you might enjoy this map of favorite field trip destinations.

p.s. the AOP is missing. How is that possible? Anybody want to submit their

glowing recommendation?

Bocin_g Tcacl‘rcr Instltntc \BT]\ rrcscntatlon August 4th 2014

Get Going: Mapping Teachers' Favorite Field Trip Spots
Teachers! Need ideas on where to take your students for beyond-school learning?
See our interactive map of the best field trip spots across the U.S. Have a favorite
field trip location? Submit your favorite venue and help us buiid a rich and dynamic
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2. Introducing GIS to K-12 Educators

| ' An Introduction to
AR I GIS and Spatial Data

p—— Vi<g £
f o1 g Ir‘ - } " -
w Alie LeBeau Clarke / { - . el §
We talked about data and storymapping and GIS with Jennifer Lentz, so | o
thought you might enjoy this map of favorite field trip destinations. iR
p.s. the AOP is missing. How is that possible? Anybody want to submit their Y _
glowing recommendation? E [
e e -

Jennifer Anne Lentz, Ph.D.
Education Specialist at the Aquarium of the Pacific
NASA Teacher Workshop Presentation
October 11, 2013

Get Going: Mapping Teachers' Favorite Field Trip Spots
Teachers! Need ideas on where to take your students for beyond-school learning?
See our interactive map of the best field trip spots across the U.S. Have a favorite
field trip location? Submit your favorite venue and help us buiid a rich and dynamic
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2. Introducing GIS to K-12 Educators

m Alie LeBeau Clarke

We talked about data and storymapping and GIS with Jennifer Lentz, so |
thought you might enjoy this map of favorite field trip destinations

p.s. the AOP is missing. How is that possible? Anybody want to submit their
glowing recommendation?

Get Going: Mapping Teachers' Favorite Field Trip Spots
Teachers! Need ideas on where to take your students for beyond-school learning?
See our interactive map of the best field trip spots across the U.S. Have a favorite
field trip location? Submit your favorite venue and help us build a rich and dynamic

How touse 615
in your K-l 2

C]BSSI’OOI’“S

£ i NS — N\

.-n BJCI’T lFCFLCh{Z,ﬂ‘D

. W
’ ‘ E_ Ada'bo'l‘SP kst dt}'le Aquanum ofthe Fa
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ConnectED Initiative

Free ArcGIS Online Accounts available for
ALL K-12 Schools in the United States!

Request a Free US School Account

Free ArcGIS Online School Account

US K12 schools can request a free account for instruction. (Terms and conditions)

Sign up online at: http://www.esri.com/connected

(or use the form in your binders)

J. A. Lentz Esri Ocean GIS Forum — November 5, 2015 Slide 11


http://www.esri.com/connected
https://esri.app.box.com/connectedrequest

ConnectED Initiative

ArcGIS Online provides Project-based Learning
in line with NGSS standards

These sites include...
- Teacher Stories
mesassasasses PRV - Student Videos

T IIIIIIIIIII Ba%

.

- Case Studies
- Resources

- Lessons Plans

Instructional Materials

http://www.esri.com/connected/

& http://edcommunity.esri.com/
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Instructional GIS Materials for K-12

Geolnquiries Thinking Spatially

Thinking Spatially

Lsing Go

Mapping Our World

Using G|S
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Step-by-Step GIS & Story Map Tutorials

GIS Wildlife Data Tutorial Creating “Map Tour” Story Maps

How to find, Map, & Spatially Analyze Wildlife Data

How to create a Map Tour Story Map quickly and
easily using your smartphone or tablet, and your

in a GIS System

J. A. Lentz

California Sea Llons

This Tutorial was Created by
Jennifer Anne Lentz, Ph.D.

Education Specialist at the Aquarium of the Pacific

This tutorial, and other teaching-related materials by Dr. Lentz are available online at:
http://JenniferALentz.info/Teaching.html

ArcGIS Online Organization Account

This Tutorial was Created by
Jennifer Anne Lentz, Ph.D.

Education Specialist at the Aquarium of the Pacific

This tutorial, and other teaching-related materials by Dr. Lentz are available online at:
http://JenniferALentz.info/Teaching.html

Available online at: AOP.maps.arcgis.com & JenniferALentz.info

Esri Ocean GIS Forum — November 5%, 2015
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Charlie Fitzpatrick introduces the amazing work by students st Sonors Elementary in Springdsle, Arkansas.

Watch Kylie & Rikki demo their GIS work

online at:
http://video.esri.com/watch/3665/
connecting-gis-with-education

“GIS Kids Are Super!” blog post (http://blogs.esri.com/esri/ucinsider/2014/07/15/gis-kids-are-super/)
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3 Main ways the Aquarium is using GIS

1. Using map-based interactives to engage
guests, encouraging exploration and
hands-on learning about exhibit animals,
habitats, and the surrounding world

2. Showing K-12 educators how they can
use GIS in the classroom

3. To communicate important
environmental issues to politicians,
local stakeholders, and the public
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GALLERY

Sustainable Seafood Story Map

MAP SCENE GROUPS

JARIUM
PACIFIC

A non-profit institution Story Maps Website

: wg x e
Penguins > Story M: Steelhead
Story Map > = (sworking = ~ Story Map
AOP's CELC Story Map AOP's Magellanic Penguins AOP's Seafood Story Map AOP's Southern California
Story Map Steelhead Story Map

The Aquarnium of the Pacific's mission 1s to instill a sense of wonder, respect, and stewardship for the Pacific Ocean, its inhabitants, and
ecosystems. Our vision 1s to create an aquanum dedicated to conserving and building Natural Capital (Nature and Nature’s services) by
building Social Capital (the interactions between and among peoples).

The Aquanum of the Pacific (AOP) 1s the fourth most-attended aquanum in the nation. It displays over 12,000 animals in more than 50
exhibits that represent the diversity of the Pacific Ocean. Each year more than 1.5 million people visit the Aquarium. Beyond its world-class
animal exhibits, the Aquanum offers educational programs for people of all ages from hands-on activities to lectures by leading scientists.
Through these programs and 2 vanety of multimedia expenences, the Aquarum provides opportunities to delve deeper into ocean science and
learn more about our planet. The Aquanum of the Pacific has redefined the modern aquanium. It 1s a community gathenng place where diverse
cultures and the arts are celebrated and a place where important topics facing our planet and our ocean are explored by scientists, policy-makers
and stakeholders in the search for sustainable solutions.

Esri.com Help Terms of Use Privacy Contact Esri Contact Us Report Abuse
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Sustainable Seafood Story Map
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Seafood Story
Map

Feeding A Growing

Population

More than 3 billion people around
the world depend on seafood as
their primary source of protein
and for many of them, it is their
only source. Seafood is becoming
the healthy protein choice for
billions of others and as our
population increases, the demand
for seafood is increasing even
faster.

>

? @ ® ® ® ® © © © © ® ® 6 O O

Sea Change: Food for Millions at
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Sustainable Seafood Story Map
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Seafood Story Map

Overfishing

Today, nearly 30 percent of the world's
fisheries are being harvested faster than
they can replenish themselves and more NEWFOUNDLAND-
than 60 percent are being fished at their LABRADOR
maximum capacities, meaning that they
cannot withstand additional fishing
pressure.

vy

71% of th ially important marine fish stocks y FAO
are fished within biologically sustainable levels (2011)

NORTHEAST | .,/ | CELTIC-
US SHELF BISCAY
3 SHELF

CALIFORNIA Vit has!
State of the World Fisheries and Aquaculture C URRENT

Rebuilding Global
Fisheries

/\
f
o
[ ]
®
®
°
s
B
)
)
©
°

t The Future of Marine Animal

Population
The following is the figure legend provided by FMAP for this

<

map:

SOUTHEAST
AUSTRALIAN SHELF

"MMSY is "Multi-species maximum sustainable yield” - it is the

level at which an ecosystem can maximally sustain fisheries

yield across a number of species, not just one. Fishing below
MMSY provides ecosystems with a chance to recover. PLEASE D F| S H E D ABOVE M M SY
NOTE: Alaska (the East Bering Sea in particular) has never
been fished above MMSY."

ZEALAND
. FISHED BELOW MMSY AND EXPERIENCING RECOVERY SHELF

I:I FISHED BELOW MMSY
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Sustainable Seafood Story Map
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Seafood Story Map

Marine Aquaculture

There are many advantages of farming seafood in
the marine environment, including fewer demands
on space and fresh water.

But sustainable ocean aquaculture requires careful
oversight. There have been numerous examples
aquaculture operations around the world that are
neither environmentally nor socially responsible.
(see the "Bad News" image on the right)

But we know how to manage operations to produce
quality seafood while maintaining healthy and
productive ocean ecosystems. Recent advances in
aquaculture science and technology have led to
more sustainable systems. Many of those advances
have been made in the U.S. (see the "Good News"
image on the right)

*ececcscccss@eced )

<

J. A. Lentz

Bad News :

Sewage with your salmon, sir?

Thai shrimp produced by forced labour
1 reaching EU and US, warn campaigners

The Disgusting Truth Abol
Asian Farms

a oA © 4

Fighty siv percest of oar seafond (4
imported, and about half of these imports
are raised on factory farms, called
aquacuhture

t one produces of thees

acty, docmizmting B9

e [

s bt bnad Dt o @ B P, Vi Masass

Disoase threatens Ko =
aquaculture in =S
developing world :
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Good News
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Chesapeake oysters making an
incredible cumcfw:k
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Sustainable Seafood Story Map
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Seafood Story Map

Exclusive Economic Zones
(EEZs)

Global Excluzive Economic Zones (EEZs)

Exchasive Leamsenic Zooe (LL7) Sice by Sovereign Region
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Sustainable Seafood Story Map
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Seafood Story Map

Top 10 Largest EEZ by Sovereign Region
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ZanYs >

e

NORTH
————_
eMERICA =

{Cﬂ

Ko,
SRS

& ' SouTH
“YAMERICA |
6 AR

oeoo.ooaeooocoj)

PAUSTRALIA:

<

J. A. Lentz Esri Ocean GIS Forum — November 5%, 2015

OVERVIEW MAP M Earthstar Geogr\aghlcs | Esri, 9E\BCO/ DelLorme | Esri, DeLorme, NGA, ...

AUTARCTICN

=25

Slide 17



Sustainable Seafood Story Map
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Seafood Story Map

Marine Aquaculture in the United
States

The U.S. is uniquely positioned to expand
aquaculture production, especially in the marine
environment. According to the United Nations Food
& Agriculture Organization, the U.S. has more area

N with the potential to grow environmentally-
f responsible aquaculture in the marine environment
° than any other nation (FAO 2013). Among other
° reasons, the U.S. has the largest Exclusive
° Economic Zone (EEZ), or the area from the coastline
- extending out to 200 miles, in the world.
]
2
®
e
e
=2
[ ]
[
2
El 3 Havan Y
b4 .
W Mexico City "
ok ,‘Sf Portau Prince o2 o
b
NV Guatemal a2 Dk
& - .C'acls
i % ‘VENENELA Ce
Bogota .+ =7 51 F
= COLOMBIA T 9 N\ Lh/
OVERVIEW MAP R FAA T
il ccuso BN R ..
7 e S -
Ve - o ; :
; , i ¢ A 7 | Recife
Lima *4PERUS L\“ BRAZILY Salvador
: 4' LaPaz {1 .Bmu'ﬁl
BOLVIA &' L84 mdoHorimate

POWERED &Y @

esri

J. A. Lentz Esri Ocean GIS Forum — November 5%, 2015 Slide 17



Sustainable Seafood Story Map
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A Global

Assessment of Offshore Mariculture Potential from a Spatial
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Sustainable Seafood Story Map
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The Future of Seafood

Globally, best management practices for fisheries
and aquaculture is improving in many countries for
various reasons, including international pressure
and the collaborative efforts of multi-stakeholder
groups working to improve fisheries and
aquaculture in areas where management and
enforcement are lacking.

In the United States, fishermen and aquaculture
producers operate under one of the most
comprehensive regulatory environments in the
world. Seafood producers that are operating in U.S.
waters must meet a suite of federal, state, and local
regulations that ensure environmental protection,
water quality, food safety, and protection of public
health.

The U.S. has the science, technology, policy, and
natural resource assets to produce environmentally-
responsible seafood to meet our growing demand
for seafood.

Marine Aquaculture:
Farming Seafood for People and the Planet
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Long Beach Climate Resiliency Story Map

Home Gallery Map Scen > My Content My Organiz B Jenny -

AQUARIUM
ortne PACIFIC

Story Maps Website

BC Climate Change Preparedness
// and Resilience :
~ ‘ \ 2

Long Beach Climate Change Ocean Exploration Story Map Sea Level Rise App Seafood Story Map
Resiliency

The Aquanum of the Pacific's mission is to instill a sense of wonder, respect, and stewardship for the Pacific Ocean, its inhabitants, and
ecosystems.  Our vision is to create an aquarium dedicated to conserving and building Natural Capital (Nature and Natures services) by

building Social Capital (the interactions between and among peoples

The Aquacum of the Pacific (AOP) 1s the fourth most-attended aquanium in the nation. It displays over 12,000 animals in more than 50
exhibits that represent the diversity of the Pacific Ocean. Each year more than 1.5 million people visit the Aquanum. Beyond its world-class
animal exhibits, the Aquanum offers educational programs for people of all ages from hands-on actr s to lectures by leading scientists
Through these programs and a2 vanety of multimedia expeniences, the Aquarium provides opportunities to delve deeper into ocean science and
learn more about our planet. The Aquanum of the Pacific has redefined the modern aquanum. It is a community gathering place where diverse
cultures and the arts are celebrated and a place where important topics facing our planet and our ocean are explored by scientists, policy-makers
and stakeholders in the search for sustainable solutions
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Long Beach Climate Resiliency Story Map
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Long Beach Climate
Change
Preparedness and
Resiliency

In his January 2015, State of the City
Address, Long Beach City Mayor, Dr.
Robert Garcia, announced the city

the Pacific and scientific experts to
create a "Climate Resiliency Action

state of the City Address. Long Beach

The "Climate Explorer” interactive map on
the right was created by the U.S. Climate

J. A. Lentz
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Long Beach Climate Resiliency Story Map
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Long Beach Climate Change
Preparedness and Resiliency

Heat Waves

Cal Adapt information and images of heatwaves.
- http://cal-adapt. org/temperature/heat/

What is the Urban Heat Island Effect?

To learn more about urban heat islands

see hitp//education.nationalgeographic.com
lencydopedia/urban-heat-island/

To find out how to protect yourself during a heat
wave see hitp//www?2 epa.gov/natural-
disasters/extreme-heat

Image at right: Chicago Tribune
http://www.chicagotribune.com/news/ct-chicago-
heat-wave-20-years-later-met-20150715-
story.html
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Long Beach Climate Resiliency Story Map
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Long Beach Climate Change
Preparedness and Resiliency

From Droughts to Floods

Climate change is and will continue to
affect rainfall patters, from longer dry
seasons to shorter and more intense
storms. Drought may become a
permanent feature of California's climate
and when the rains do arrive intense
storms can cause flooding.

In recent years, California has been

experiencing an unsually severe drought.

2014 was the hottest year in California

history since 1934, and recent projections 1 e
from the National Academies of Sciences m% Drought
(NAS) do not show any signs of cooling ’

down. This increased warming combined

with an atmospheric anomaly known as

"The Ridiculously Resilient Ridge" have

caused the severe drought still

experienced today. The absence of rain has

caused major problems for the agricultural

businesses in California, a $42 billion

industry. Also, the drought has resulted in

dry vegetation across state parks, which

has caused widespread wildfires. NOAA's

map on the right compares drought

conditions from 2014 (left) to those of 2012

(right), simply drag the white bar from side

to side. For more information on the data

used to create this map go to link,
Additional Drought data is also available
online at link.

A comparison of the US Drought Monitor maps for the continental United States for June 10, 2014 & June 12, 2012.

w; o
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Swipe Right
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Long Beach Climate Resiliency Story Map
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Long Beach Climate Change A comparison of the US Drought Monitor maps for the continental United States for June 10, 2014 & June 12, 2012.
Preparedness and Resiliency

From Droughts to Floods

Climate change is and will continue to
affect rainfall patters, from longer dry
seasons to shorter and more intense
storms. Drought may become a
permanent feature of California's climate

PaN  and when the rains do arrive intense
storms can cause flooding.

In recent years, California has been

® experiencing an unsually severe drought.
2014 was the hottest year in California
history since 1934, and recent projections
from the National Academies of Sciences
(NAS) do not show any signs of cooling
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Long Beach Climate Change ITIE  Confidence  Marsh Sy wtS ; i Bl Asteets @ Download % Share Map

Preparedness and Resiliency
Vulnerability Flood Frequency

Rising Sea Levels Sea Level Rise @
|
Legend
B Low-lying Areas
. Area Not Mapped

& Visualization Location

e
Public encouraged to post photos of 2302
A LY
.

Use the slider bar above (o see how various ievels
The interactive map on the right shows of sea level rise will impact this area
which areas of Long Beach would be
flooded with 6 feet of Sea Level Rise (SLR). ; S Gonaciad Sre thom i e
The amount of SLR can be adjusted using of biue (darker blue = greater depth)
the slider at the top of the screen. Other
categories of related data can be viewed by taydrologicefly “UncoRnecied” arses thit mey 8060
selecting their respective topic headings They are determined sol
(i.e. Confidence, Marsh, Vulnerability, Flood elevar ;
Frequency). This map was created more detailed 3 e areas is required to
using NOAA's Sea Leve| Rise and Coastal GEEINg e SuscepChilty So.fooding

Levels represent inundation at h gh tide. Areas that

Loww-lying areas, displayed in green, are

© Understanding The Map

© Additional Information

Projected Average
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Long Beach Climate Resiliency Story Map
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Long Beach Climate Change Lyrmwood
Preparedness and Resiliency 3
Impacting Our Most
Vulnerable Compton

' r

Carson
Lypress
West
Carson
The impacts of climate change do not affect all

equally. The poor, elderly, kids, and sick are

Lomita

impacted worst and first when heat waves,

droughts, flooding, and other disasters strike. In Wilminato
addition, those who are already socially

marginalized and face pre-existing inequalities have

fewer resources to respond to these calamities. In

other words, climate change worsens socio- /
economic inequalities. This makes addressing

climate change a particular challenge. However with

this challenge also comes the opportunity to make ’
our city more equitable while growing the local
economy as we prepare for cimate change. The
following maps use data from the State of California
to identify where and who in the city must be

OVERVIEW MAP 3 \ . o=

Beach

prioritized for building a safer and more resilient

Long Beach

Exposure tQq

alima sba b bl
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Long Beach Climate Change
Preparedness and Resiliency

Poverty

is true in regards to climate change risk and

preparedness. The po t populations have the least
draw on for adapting and

treme weather events like heat waves
eryone has

the financial resources to run fans and air conditioning

units, let alone have these amenities in their homes or
apartment experiencing homelessness may not
even have a to shelter and therefore face even
greater threats from being outdoors during climate

extremes like severe storms and high temperatures.
For the CalEnviroScreen tool the California Environmental

ion Agency defined those in poverty as individuals

Within Long Beach distinct pockets of poverty are

apparent,

J. A. Lentz

Poverty Demographics-

Ratio of Households

Living Above and
Below the Poverty
Line

This map was created by
AtlasPublisher and shows "the
ratio of households living
above the poverty line to
households living below the
poverty line. For the U.S.
overall, there are 6.2
households living above the
poverty line for every
household living below. This
map Is shaded to clearly show
which areas have about the
same ratio as the U.S. overall,

and which areas have far more

families living above poverty
or far more families living
below poverty than 'normal."

The poverty threshold used in
this map is based on the US
Census Bureau's definition of
poverty (for more information
on how they measure poverty,
please see link).

For more information on this
wah man nleace <o link

Esri Ocean GIS Forum — November 5%, 2015

anAOPstorymap Il W & /ﬁ#fﬂﬂllﬂ”lqﬁ%fﬁw&

Compton

Paramount errtos
oo% Beallflowers 5 u

Camitos

Artesia '-J

r

arson

_.\__L‘

Los
Alamitos

Wilmingtor moo ‘
¥ g (=
?, Y ol
o> &;; 2
\ N !
— 8 Seal
.&‘(. = Beach
- o

Sunset

Beac h

POWERED 7 @

esri

Earthstar Geographics, CNES/AiIrbus DS | Esrl, US. Census Bureau | ...

Slide 18



Long Beach Climate Resiliency Story Map

4‘,,/‘ /f/mzi/me Vi /4:7,%//4

Long Beach Climate Change
Preparedness and Resiliency

Children and

Elderly

Children and the elderly are particularly vulnerable to

environmental and health impacts, from heat waves to

droughts to changes in air quality. The elderly are

more likely to have other health conditions which

make their immune systems particularly susceptible

when smog is worsened during extreme heat. Youth

and the elderly are important populations for

targeting outreach and preventative care around the

effects of climate change. The map at right shows the

percent of the populati

on under the age of 10 and

over the age of 65 for all census tracts within the city.

Groen Schoolyards Summet

J. A. Lentz

Healthy Schools Campagn’s Nationa!

Age Demographics’

Under 18

18-64

Median Age of the
US Population

This map was created by Esri
and "shows the median age of
people in the United States in
2012. The median age for the
U.S. is 37 years of age. The
data shown is from Esri's 2012
Updated Demographics. The
map adds increasing level of
detail as you zoom in, from
state, to county, to ZIP Code, to
tract, to block group data. This
map shows Esri's 2012
estimates using Census 2010
geographies. Information
about the USA Median Age
map service used in this map is
here. " for more information
see link

Long Beach City Limits
[ tong Beach city

I surrounding area

2012 USA Median Age
(Mature Support)
Median Age
Block Groups
I 52.1 years or older
43.1 to 52 years old
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Long Beach Climate Resiliency Story Map

‘éj #fliﬂ-]ill”t tf/ /kﬁ'lf'ﬂ

Long Beach Climate Change
Preparedness and Resiliency

Respiratory Ailments

Changes in temperature and rainfall patterns impact
public heaith. Droughts and heat waves worsen both
cardiovascular problems and respiratory ailments. As
our cities become hotter smog may worsen with
increasing levels of ozone. The health concerns of
dimate change should give us even greater motivation
to do as much as possible to improve Long Beach's air
quality and expand health services for those already
experiencing respiratory and cardiovascular ailments.

Climate change could worsen ozen levels across the
U.S., study says

J. A. Lentz

Air Quality Estimates

Environmental
Health Hazard
Exposure Index
Values by Census
Tract

This map was created by the
US Department of Housing and
Urban Development (HUD)
using data from the National
Air Toxics Assessment (NATA)
for 2005.

"The Environmental Health
Hazard Exposure Index is a
good measure of an
environment's relative health.
Values range from 0 to 100.
The HIGHER the index value,
the LESS exposure to toxins
harmful to human health.
Therefore, the higher the
value, the better the
environmental quality of a
neighborhood, where a
neighborhood is a census
block-group.” Conversely,
LOWER index values indicate
areas with MORE exposure to
harmful toxins.

Particulate Matter Pollution

Traffic-related Pollution

an AOP story map n - {{/‘7%7/0’1(‘/‘”{ ﬂ/f/(ﬁl/l'é

Diesel Particulate Matter Pollution

CSUMB, Esri, Delorme, NaturalVue | Sources: Esri, GEBCO, NOAA N

esri
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Preparedness and Resiliency

How to be Part of the Solution

ne in Long Beach has a role to play in addre
erns of climate char ir city. Our fir
do no harm. This
would entail an accou
emissi and doing al

contribution

)N Must go
obe ar ming up with
nventive and imagina take action. A

our city many o

expand community healt

other cities and organ

n more about how vario
are addressing climate change see the U.S. |
Resilience Toolkit

J. A. Lentz

Esri Ocean GIS Forum — November 5%, 2015
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Water &
-~ Climate
Resilience

"Water is life," many would
say, yet access to clean water
is decreasing as
temperatures and drought
increase. Local, state, and
federal governments have
taken actions to protect
water as a precious
resources and mitigate
coastal flooding. National
flood insurance programs,
sustainable agricultural
policies, and clean water
infrastructure are just some
of the resilient actions being
implemented.
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Our Challenge:
Finding the Right Balance between our

Lwe Ammal Exhzbzts and ngttal Interactwes
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y Websites:

Contact Info:
Jennifer Lentz, Ph.D. AquariumofPacific.org
jlentz@LBaop.org AOP.maps.arcgis.org

JenniferALentz.info
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