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Executive Summary

Executive Summary

The Need for a More Holistic View of Space Requirements of Ocean Uses

Americads ocean is becoming i ndorethas halitpel y cr owd e 0
U.S. population lives near the ocean, and milliongeafple visit the coasts to recreate every .year

Additionally, ocean industries, including fishing, shipping, aquaculture, tourism, mining, and

energy production, continue to grow and seek new operating &eaan uses can create social

and economic benigs to coastal communities and the natidowever, their growing footprint

on the seascape also poses challenges for planners, managers and stakeholders who are

responding to this trend, especially in areas where multiple distinct uses are operatingg.toget

Ocean uses are typically depicted and managed either as simple shapes on a map showing the

useds maxi mum spati al -sedtionalilustrationsroftheaseinaoncept ual
generaloceansettinfhese i nherent | y ivéperspettives eanndtfullyf t en qual i
guantify or convey théhreedimensionafootprint of the entire use across ocean spiaffective

ocean planning requires new wagslocument, visualizeand understand how any use operates

in, on and under the water, andw that resultinghreedimensionafootprint affects other uses

A New Tool to Envision Ocean Uses imhreeDi mensi on s : NOAAGs Space Use

This report introduces a new framework to help ocean planners, maraagkssakeholders

envision the fulthreedimensionakpace requirements of different ocean uses, and to understand
how their spatial footprints can create conflicts with other ocean uses in the sanidigrea
methodology, and the insights it generates can benefit many forms chbplsedcean planning,
including permitting specific activitiezoning marine protected areascomprehensive marine
spatial planning of multiple ocean us&his report is a guide to understanding, creatmgl
applyingspaceuseprofiles in realworld ocearplanning situations

Building a Space Use Profile

The spaceuseprofile for any ocean use describes the key functional characteristics that define
how that activity operates in, and occupibseedimensionabcean spacé his information was
derived from a combination of public sources and expert advice from specialists, industry,
scientistsand others familiar with the uses

Part 1 of the report provides an introduction and context for the report, and describes how it
should be usedPart 2introduces the six sections of tggaceuseprofiles. Part 3 describes
applications and implications of tlspaceuseprofiles.

The six sections of thgpaceuseprofiles are:

General Descriptioni A description of how and where in ocean spdesuses typically

pursued, includinga) what activities the use typically entails, and what similar activities are
excluded from consideration; (b) where the use typically occurs in the ocean and coastal realm;
(c) what functional components it typically invobieand, (d) any assumptions made in defining
the scope of the use.

Three-DimensionalSpace Usé A cat egor i zat i othreedimendionatspatidl e 6s t ypi
footprint based on where it occurs across horizontal and veztinak
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SpaceOccupiedby the U s eFairectional Componentsi A cat egori zation of wher
functional component®.g.,people, vessels, anchomoving gearand installed infrastructure)
are most likely to occur when it is pursued in a given area.

|l mportance of the UsedA Fanrcitn g nafl tChhenpwanedd sf un
componentselative to their importance its successful pursuit in a typical setting.

Operational Characteristics of the Usé A scoring of how the use occupies space and its
potential for conflict with other coccurring uses through interference or exclusion.

Spatial Constraintsi A scoring of the relative influence of spatiabpsed operational
constraint§sited e pendence and spatial management) on the
conflict with other uses in the same place.

The figure below illustrates the six sections and how thdgscribe an ocean use in functional

terms The first four sectionsefine the use, its operating area, and its key functional components

The last two sections describe fundamental characteristics of the use that influence how it

operates and occupies spzaed how that may create conflict with other us#hen combined,

the six sections of apaceuseprofile provide a holistic and meaningful understandingof
activityodés place in the seascad@Euarinqotehnusds.s pot enti

Characteristics
D i s, Space Use by Components Confl Spatial
@ ion @m teos @ Components Ranking @ .M' l.l|“ @ Constraints

What does the use Where is the use most
entail? commonly pursued?

What is required for
successful use pursuit?

What aspects of the use ;
What requirements P How do spatial

are most important? contribute most to constraints affect
How do th conflict potential? conflict potential?
Where does it How does the use vary St D
generally happen? across the seascape? requirements vary
across the seascape?

Defining Space Use Considering Conflict Potential

Elements of the space use profiles showing the six fundamental characteristics of any ocean use.

Examples of Space Use Profiles

To illustrate howspaceuseprofiles are constructed and can be used, Parésents complete
profiles for thredamiliar ocean uses having very different modes of operaficubasnorkeling;
non-commercial (i.e.recreationalfishing withbenthic mobilegear andrenewablesnergy. Part
2 also contrasts thegrofiles of these three uses to reveal differences ininegents for ocean
space and the potential for conflict with other uses

How Space Use Profiles Can Enhance Ocean Management

With ocean uses of all kinds growing, thceuseprofiles fill an important gap in our
understanding of how people use the oc&aery spaceuseprofile provides a detailed depiction
of how the use, and its components, occupy defieidontal andserticalzones from the
shoreline to the furthest reaches of éixelusive economic zon&EZ), and from the air above
the seasurface to the seabed
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Core Activity Area

Use Footprint

Horizontal Space Use

Occupancy of specific horizontal and vertical zones by scuba diving, shown for both the core activity area

(i.e., dive site) and the overall use footprint (including vessel transit).

Sea
Surface
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BARELY

Vertical Space Use

By revealing how ocean uses operate inand under the water, and how their resultingee

dimensional footprints shape their interactions with othevemurring uses, thgpaceuse

Water
Column

Seafloor

Seabed

profiles provide a structured, quantifiapénd repeatable framework for understanding human

activity in the seaspe.

Future Applications of the Space Use Profiles

The insights provided by ttepaceuseprofiles into the nature and consequences ofhihee

dimensional space requirements of ocean uses can provide vital data to inform many ocean
management antbnservation issueAmong these are:

1 Marine Protected Aredsdesign of marine zoning schemes to ensure that allowed uses
have minimal impacts on other uses and on the protected ecosystem.
1 Marine Spatial Planning allocation of ocean uses to specific gimg areas where they
are less likely to interact and conflict with otheraaxurring uses.
1 Ecosystem Managemeini s s e s s ment
dimensonal footprint, including its functional components, on ecosystem ityeagrd

services.
9 Single Use Managemeste v a |

uat i

on

of potent itheé

of

whet her

a

mpacts of

useobds

are compatible with the objectives or constraints of a specific operating area (e.g.
navigation routes, marine protected areas, or ocean recreation areas)

An Invitation to Test, Adapt and Share the Space Use Profiles

The spaceuseprofiles represent a novel and flexible conceptual framework for understanding the
full dimensionality of ocean uses and their impattey provide a lens for envisioning and
considering the full dimensionality of ocean space and itsinsesonsistent, quantifiable and

repeatable way.

Most ocean uses are contasytecific, varying widely inmportant ways across geographies,

seasons and culturekhe authors encourage the ocean community to applp#ueuseprofiles
to realworld ocean management needs and to modify them to meet local conditiore
adaptations might range from alterithge definitions of specific ocean uses, to changing the

req.
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nature or spatial distribution of thdirnctionalcomponents, to modifying the scores and weights
assigned here to the features described by the Pr&thesing the lessons learned from those
trials will strengthen the tool and advance our collective ability to manage and conserve our

ocean.
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Understanding Ocean Uses in Three
Dimensions
The Growing Importance of Ocean Space

Amer i c a 6 groming usienOver kalf of the U.Spopulation lives near the ocean, and
millions of Americans and international tourists visit the coasts every year. Ocean industries,
including fishing, shipping, aquaculture, and energy production are also expanding, creating the
potential for conflicts aimng ceoccurring usesGrowing ocean uses demand new approaches for
understanding, planningnd managing activities. Effective approaches must balance ocean uses
in a way that provides social and economic benefits while also sustaining the healthy and
productive ocean ecosystems tliepend onUnderstanding how ocean uses operate inaond

under the water, as well as how that spatial footprint impacts other uses and surrounding
ecosystems, is increasingly critical to effective spatial management of our ocean and coasts.

Understanding the Footprint and Implications of Ocean Uses

Typically, oean uses are depicted on a map as simglelimensional polygons showing the
horizontal geographi c exsuraceRigurel, lefy. Alternativelge acr oss t
they may be illustrated as generic illustrations of the primary activity oogun an undefined

ocean spacd-{gurel, righ?.
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Figure 1. Examples of typical depictions of fishing shown as polygons on a map (left) or as generic
representations of how the activity operates in a generalized setting (right). Source: NOAA.

While informative, thesisual representations can be misleading and often lack important details
about exactly how and where specific ocean uses occupy the volume of water around them from
the sea surface to the sealfedch incomplete perspectives can impediecéfe plannig and
management of ocearsesand lead to conflicts among usespeciallywhen several are

operating in the same space at the same timderstanding ththreedimensional footprint of

ocean uses allows a fuller assessment of their patémpacts on other eoccurring ocean uses,

as well as their potential to impact surrounding ecosystems.
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Envisioning Ocean Uses in Three Dimensions: Space Use Profiles

To better understand how ocean uses operate in ocean spaces, we need new tools that take into
accounthefull operational requirements all usesover their entire spatial footprmt-or

example, Figure 2 illustrates thereedimensionality of one comam usei scubadiving. It

depicts the vertial footprint of a typical scubdive occurring at the dive site and involving

people (the divers), a vessath anchgrand a buoy (leff)andillustrates the horizontal extent of

this use, showing both the diaeea as well as the transit path of the dive boat to and from that

site (right). Taken together, they comprise the ovettalbe dimensional footprint of sculdiving.

Vertical View

Vessel
Buoy =

-

S

Figure 2. Three-dimensional depiction of a typical scuba dive, showing how it occupies ocean space in the
vertical and horizontal dimensions.

This report describes a new tool and conceptual frameivgrkceuseprofilesi designed to

help ocean planners and managers better understatiidaeimensional space requirements of
different o@an uses, and how their resulting spatial footprints can create conflicts or
compatibilities with other ocean users and/or with plaaged managemeolbjectives The

insights generated from this analysen benefit many forms of plat®sed oceaplanning,

including permitting specific activities, zoning marine protected areas, or comprehensive marine
spatial planning of multiple ocean uséhis report is an initial guide to understanding, creating
and applyingspaceuseprofiles in realworld ocean planning situations.

For each use, thepaceuseprofiles identify, illustrate, quantifyand reveal itsoverall spatial
footprint in a typical ocean settingommon functional componernits/olved in the usée.g,
people, vessels, anchomoving gea, and installed infrastructurglequirements for vertical and
horizontal space in specific oceamnes andinherent potential for creating conflicts with other
uses in the same space.

Here, we present the conceptsphceuseprofiles, describe how thegre constructed, and discuss
their implications for spatial management of the ocean

Using This Document

This product is part of a loatgrminitiative byN O A A Ragional Marine Protected Areas Center
(MPA Center)}to understand and highlight the imperteandinfluenceof human uses in the
conservation and management of the ockgmmovides: (i) a description of howspaceuse
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profile is created for any given ocean use; (ii) examplgsaffles for three comion uses; (iii) an
illustrationof how those uses differ functionally in theiilization of threedimensioml ocean
space; (iv) an overview of hogpaceuseprofiles can inform spatial planning anthnagement in
the oceanand (v) examples of three complsfeace use prdés for three separate ocean uses
Extensiveresources supporting the development and applicatispaxe use profite as well as
profiles for 32 different ocean usean be accessed in tRacific Regional Ocean Uses Atlas
Project (PROUAYeport discussedurtherin the concluding chapter.

This report is intended to help ocean planners, managers, scjamistakeholders understand
the purpose, constructipand application o$paceuseprofiles by providing a conceptual
framework and set of tools for envisioning theeedimensional footprint and space
requirements of common ocean usHse profiles are desigd to be applied, testeahd adapted
further in reallife ocean planning and management contexts.



https://www.boem.gov/sites/default/files/environmental-stewardship/Environmental-Studies/Pacific-Region/Studies/2015-014.pdf
https://www.boem.gov/sites/default/files/environmental-stewardship/Environmental-Studies/Pacific-Region/Studies/2015-014.pdf

Building a Space Use Profile

Building a Space Use Profile

NOAA initially createdindividual spaceuseprofiles for 32common ocean uses a tool to help
inform ocean planningrhere were few readily accessible and comprehensive descriptions of the
functional components of ocean uses, or of their typical occupatibmeafdimensional ocean
spacesAs a result, these itial profiles were constructed based on diverse expert input from: (i)
relevant industries and user groups; (ii) ocean scientists, experts, maaadgyslicymakers

familiar with ocean uses; and (iii) published documents and official websites of rielevan
industries, user groupand other interested parties

Spaceuseprofiles represent an initial effort to conceptualize, visuabrnel parametrize
individual ocean uses in a consistent but flexible way that can inform and stimulate further
exploration @ their implications They offer a prototype framework that can be modified and
adapted for particular geographies, as the natur¢haeedimensional footprint of specific uses
may vary considerably among locations, seasams specific applications.

Key Characteristics of Ocean Uses

For any given use, thepaceuseprofile describes six fundamental functional characteristics that
largely define how that activity operates in and occuthie=edimensional ocean spacdk use
profilebds six sections describe:

1. General Descriptioni A summary of the use describing hewd where in ocean space
it is typically pursued, including (a) what activities the use typically entails, and what
similar activities arexeluded from consideratiorib) where the use typically occurs in
the ocean and coastal realfT) what functional amponents it typically involves; and (d)
any assumptions made in defining the scope of the use.

2. Three-Dimensional Space Use A cat egori zat i othreedifnensionsd useds t
spatial footprint based on where it occurs across horizontal and veoies

3. Spaces Usby Functional Componentsi A categori zation of where t
componentsife., people, vessels, anchomoving gearand installed infrastructure) are
most likely to occur when the use is being pursued in a given area.

4. Importance of Functional Components A scoring of the wuseb6s func
relative to their role or importance in its successful pursuit in a typical setting.

5. Operational Characteristics of SpaceUsei A scoring of how the use occupies ocean
space rkative to its potential for conflict with other emcurring uses through either
interference or exclusion.

6. Spatial Constraints- A scoring of spatiallybased operational constraints (site
dependence and spati al ma n a tpereateortayoidr el at i ve |
conflict with other uses in the same place.

For eachsectionof theprofile listed above, this report provides a brief overviewhat t
characteristica description of how thaection is constructed; examples of the completed
sectionsfor three common uses; and a summary of insights revealed tsgtiiah about how
that particular characteristic of the use influencethitsedimensional space occupancy and
conflict potential.

This report will describe how gpaceuseprofile is created and used for three examples of
familiar ocean uses (Figure 3):
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1 ScubdSnorkeling
1 Non-Commercial Fishing witlBenthicMobile Gear
1 Renewable Energy

Seabec
SCUBA/Snorkeling Non-Commercial Fishing with Benthic Mobile Gear Renewable Energy

Figure 3. Vertical cross-sectional perspective of three example ocean uses that will be explored in detail
throughout this report.
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Profile Section 1: General Description

Section 1 of eachpace use profildescribes three fundamental aspects of the use:

91 Definition -- the particular activities typically included in, and excluded from, the specific
use.

Location-- the typical overall footprint and core operating area of the use.
Components- the key functional components typically employed during the use (i.e.
pele, vessels, anchommoving gearand installed infrastructure)

1
1

Definition of the Use

Many categories of ocean use, such as boating or fishing, have a wide variety of forms in which
they are pursued ihreedimensional spacé&or example, trolling, kite fishingnd spearfishing

are fundamentally different activities in terms of space panay, but they are all forms of

A f i s.Bimiledypmotor boating, sailingndoperatingpersonal watercraft all involve boats

but in very different places and way% minimize confusion when considering the diversity of
existing ocean usespaceuseprofiles characterize uses functionally with two important
descriptors

1 The specific activities (including functional components) that the use typioaliydes
1 Speciic examples of other seemingly similar activities thatexeludedrom this use
due to important operational differences

By explicitly identifying which activities are includedevsuse x cl uded from the useds
the profiles can help avoid cfusion when considering a variety of ocean uses with different

functional and operational characteristiEsr examplethe profile definition for sculienorkeling
includesscubadiving, surface supplied diving, and snorkeling or free divingxcludes,

however, surface swimming without such géaask, fins, snorkel, air supply, etcas well as

fishing while scubaliving or snorkelingeach of which involves different purposes, functional
characteristicghreedimensional footprints, and potential iaqis on other use

Location of the Use

Many ocean uses involve different activities occurring in different locations across the seascape
over time For example, human uses typically occurring offshoria deeper water, such as
scubdsnorkeling, often rquire transit by boat from land to and back from the main area of
operation Figure4).

10



Profile Section 1: General Description

Core Operating Area
[] Use Footprint

Figure 4. Depiction of scuba/snorkeling for the horizontal dimension, showing (left) the dive area and vessel
transit track for a typical scubadi ve; and (right) those disti owrhluser eas combi i
footprint.

In such cases, the entire use involves transit by boat across a narrow, teyamaraften

fl exible swath of water al onglocdlizeéandtheee ands surf ac
dimensional occupation of the area where the diving activity actually odaucapture each of

these distinct phases of a single use, Section 1 distinguishes betweere Hutivity areaand the
overallusefootprint(see box for dfinitions of these termslrigure 4 depicts the horizontal extent

of the dive area and vessel tracks, and shows how those distinct, and often overlooked, areas

combine to contribute to thaverall usefootprint of scubaliving.

Components of the Use

In addition to the human participants, many common ocee Core Use Area gnd
uses also involve a variety of physical objestgh as Overall Footprint
vessels, fixed omoving gearand sometimes installed Core Activity Area(s): describe
infrastructure Thefunctionalcomponents section of each  the types of ocean areas where
profile specifies five types of functional components of any the primary activities of the use
use that, taken together, paint a more holistic picture of h¢ are typically conducted.

the use may occuphreedimensioml ocean spaceshen Overall Use Footprint:
they are employedhese functional componentpeople, includes all the ocean areas
vessels, anchorsjoving gearand installed infrastructuie  potentially involved in the
are defined in Figure 5. pursuit of the use, including

core activity area(s) and other
ocean spaces traversed when
moving to, from, and among
them.

11
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Use Components

People Vessels Anchors Moving Gear Installed Infrastructure
Human beings actively Watercraft used to transport Devices used by mariners to temporarily Objects often associated with, Equipment, structures, and devices
pursuing the use, people, gear, instruments, or secure a vessel to the seafloor; typically but distinct from, people or installed in, or anchored to the
infrastructure to, from, and consisting of a large, heavy device that digs vessels employed by a use, that seafloor that provide integral and
within the main activity area as into the seabed and prevents the vessel from are temporarily placed in and long-term support for the use.
® - an integral part of the use. moving, connected to the vessel by a length of moved through or over the Examples: fixed mooring buoys, oil
'i |'H| w Examples: boats, ships, chain and/or rope. Multiple anchors may be water or seafloor as an integral rigs, anchored aquaculture net
fl ¥ ﬁ submersibles, kayaks, canoes, deployed depending on the conditions and the part of the use. Examples: pens, tether lines to floating gear,
».e <] n paddle boards, and jet skis. vessel’s size. When in use, vessel anchors fishing lines, nets, traps, pots, underwater habitats for saturation
‘ﬁ‘ 'R Y1 Does not include other types of always occupy the entire column of water harpoons, spears; and, diving, underwater cables, and
floating structures such as those  from the sea surface to the seafloor, and often autonomous aquaculture net pipelines.
used to support energy into the seabed. pens.
production or aquaculture
operations. -%

Figure 5. Definitions of the functional components employed by various ocean uses.

Examples

Table 1provides thegeneraldescriptions developed fénethree exampke of ocean use€ach
subsequent section will characterize these samedReeplego illustrate how the profiles can
be used to compare and contrast across different kinds of ocean uses.

Table 1a. General descriptions for scuba and snorkeling ocean uses.

Scuba/Snorkeling

Sap

These forms of diving tend to occur relatively close to shore and in shallow water. As a result, the core activity area
and overall footprint often overlap considerably, unless vessels are used to visit distant dive locations, or in the case
of shore-entry dives. The use (e.g., the person and/or anchor) may extend from the surface to the seafloor depending
on the habitat and purpose of the dive.

Use Includes: Scuba diving, surface supply diving, or snorkeling (e.g., free diving).

Use Excludes: Swimming and dive fishing.

Typically encompasses dive sites and relatively narrow tracks followed by vessels to reach and

ES R E return from dive sites.

Dive site(s), including areas traversed on drift dive, typically occurring in relatively shallow

Core Activity . S )

. nearshore or coastal waters reachable via swimming or vessels, and extending from the sea
Area: : - -

surface to the seafloor. See Table 2 for occurrence in horizontal and vertical zones.

Functional People (e.g., divers, boat operators), vessels, anchors, moving gear (e.g., towed sleds, marker
Components: buoys) infrastructure (e.g., mooring buoys, navigational aids).
Notes and Assumes a typical dive profile and gear (i.e., no extreme depths or saturation divers in
Assumptions: underwater habitats).

12
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Table 1b. General descriptions for non-commercial fishing with mobile benthic gear.

Non-Commercial Fishing with Mobile Benthic Gear

from port.

This mobile use involves a slow-moving vessel pulling, lowering, and/or raising fishing gear on the seafloor, sometimes over
relatively long distances within the core operating area. The overall footprint of this use also includes surface transit routes to and

Use Includes:

Fishing from private or charter boats using moving gear to catch benthic fishes and invertebrates for non-
commercial purposes or traditional and customary practices.

Use Excludes:

All other forms of fishing.

Use Footprint:

Use footprint includes the active fishing areas and areas transited from and back to port.

Core Activity Area:

Benthic mobile fishing can occur throughout the nearshore, coastal and oceanic zones in all depths,
including the intertidal when submerged at high tides. See Table 2 for occurrence in horizontal and vertical
zones.

Functional Vessel(s) (e.g., motorized, sailing, or paddled); crew (i.e., people); anchors; fishing gear (e.g., lines, hooks,
Components: pulled nets, trawls, dip nets, spears, harpoons) in the water.

Notes and Harpoons and spears are used for benthic fishing only in very shallow water where bottom-dwelling fish are
Assumptions: visible and reachable. Excludes illegal fishing methods such as explosives or poison. Assumes that other

forms of fishing are not combined during the same activity.

Table 1c. General descriptions for renewable energy.

Renewable Energy

This stationary and permanent ocean use involves extraction of energy resources from wind, waves, or currents using installed
infrastructure in a fixed location that is connected to subsurface transmission cables running on or under the seafloor, ultimately
connecting to a shore-based facility. Vessels and aircraft are used periodically to service the facility and its crew. The core activity
area can extend from the air above the sea surface to below the seabed, while the often-extensive overall footprint also
encompasses vessel transit routes to and from the facility as well as the paths of underwater cables and infrastructure.

Use Includes:

Systems designed to generate electricity from wind, wave, currents, tidal power, hydrothermal energy, or
ocean thermal energy conversion (OTEC) using turbines, fixed or floating platforms, buoys, dams, and other
installations and the associated offshore infrastructure including substructures, transmission hubs,
generators, cables, and service platforms.

Use Excludes:

Onshore power grids; solar energy structures

Use Footprint:

The overall use footprint comprises the core activity area(s), and the areas covered by associated
underwater cables and devices connected to shore, operational vessels (surface and submarine), and
aircraft.

Core activities involve the in-situ capture and generation of energy using an installed device. These typically

gg;AC“V'ty occur in nearshore and coastal zones, but may occur in oceanic zones with floating, tethered structures. See
’ Table 2 for occurrence in horizontal and vertical zones.
] Infrastructure (e.g., turbines, fixed or floating platforms, buoys, and/or dams, and associated offshore
Functional inf includi ission h | - It -
Components: infrastructure including substructures, transmission hubs, generators, cables, and service platforms); support

vessels; and crew (people).
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Profile Section 1: General Description

Insights

A comparison of thgeneraldescriptions of these three distinct uses illustrates some important
differences in how they operate and occthpgedimensional ocean spader example: (i) their
overallfootprints differ widely, mainly due to difference in use of installed infrastructure along
the seabed (e.genewablesnergyrequiresransmission cabseandatransit patifor dive boats);
(ii) their core operatingareas targedlifferent horizontakones(e.g, shallow nearshore dive sites
vs. deeper offshore wind turbine sites) aifferent verticalzoneg(e.g, air vs. water column vs.
seafloor) in the seascape; (iii) they invobliéferent types and degrees of moving or installed
componentshat may affect other users; and (iv) they may place ndarnmans at potential risk

in different ways throughout theaverall footprint.
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Profile Section 2: Three-Dimensional Space Use

Profile Section 2: Three-Dimensional Space
Use

Section 2 of thepaceuseprofiles provides morgpatialspecificity about where the use occurs
across the horizontal seascape arttiénvertical water columrtach usés scored according to
where it can be expected to typically occur acfivgshorizontalzonesrunning from the
shoreline seaward, and acrdise vertical zonesrunning from the air above the sea surface
downward into the seabed (Figure 6).

T '
J)ﬁo i 4@ ’% E (5 O(, the zone of air beginning 15" above the sea surface and Air
’64. ' ﬁfro, 6":};5 ! Q\I}: 0@4 . extending upward
D0 | D 0. % %
! ()
i
seaward :' 5 seaward seaward from seaward from | | the zone of air and water beginning 15" above the water and
fram irom Mean Mean Low seaward from the 100" depth  itha continental | | extending downward to 10° below the upper surface of the water Sea Surface
inland to § lH‘Sh Water Water to 100 |  contour to the continental shelf | hoif break to
Mean High | line to Mean deoth cort ! break the deep |
o lepth contour
Water line ! LOV\;'WBteI’ ocean
1 ine
- S the zone of water beginning 10’ below the sea surface and
extending downward to the surface of the seafloor Water Column

Seabed

Vertical Zone Definitions

Horizontal Zone Definitions

Figure 6. Horizontal and vertical zone definitions.

Definitions of Horizontal and Vertical Zones

The bounds of thhorizontalandverticalzonesincludeconsiderations of how, and for what
purposes, different oceaonesare typically occupied by human usEsr example, within the
horizontalzones the seaward limit of theearshoreoneends at the 16fbot depth line,

reflecting the outermost extentmiany typical recreational ocean us&dditionally, within the
verticalzones thesurfacezoneincludes the first 15 feet of air above the sea surface in order to
include activities occurring on the surface using small boats and other devices thabaktend
slightly into the air This allows theprofiles to realistically distinguish the spatialjuirements of
common, smailkcale, and largely bo#iased uses (e,gliving) vs. largesscale, industrial uses
involving larger vessels with taller superstructures, aircraft, and/or installed infrastructure (e.g.
commercial fishing or renewable energy)

Creating the Profile

Each use iscored by how often itsore activity are@) andoverall use footprinare likely to
occupy specifitorizontalor verticalspaces when the use is being pursued in a typical ocean
setting In other words, where would gdical user likely go to pursue this us&§signed location
scores range fromlways often, sometimesrarely, to never

Examples

Table 2 illustrates, for eadxampleuse, how likely itore activity areandoverall use footprint
are to occur in spéec horizontalandverticalzones
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Profile Section 2: Three-Dimensional Space Use

Table 2a. Space use in horizontal and vertical zones for scuba and snorkeling.

Scuba/Snorkeling

These forms of diving tend to occur relatively close to shore and in shallow water. As a result, the core activity area and

overall footprint often overlap considerably, unless vessels are used to visit distant dive locations, or in the case of shore-entry

dives. The use (e.g., the person and/or anchor) may extend from the surface to the seafloor depending on the habitat and

purpose of the dive.

gg;zontal Shoreline Intertidal Nearshore Coastal Oceanic Notes
Diving typically occurs in depths
less than 100 feet, but may occur
in deeper open ocean or

Core intertidal areas. Snorkeling

Activity Never Rarely Often Sometimes Rarely typically occurs in very shallow

Area water less than 50 feet, but may
occur deeper in certain areas
with clear water (e.g., coral
reefs).

Use _ _ Footprint may include entry/exit

Footprint Sometimes Rarely Often Sometimes Rarely from s_hore, which can be the
norm in some areas.

Vertical Sea Water

Zone Air Surface Column Seafloor Seabed Notes
Divers typically occur from the
sea surface to the seafloor; large
vessels may extend up into the

Core air and/or use anchors or

Activity Sometimes Always Often Sometimes Sometimes moorings extending into the

Area seabed. Snorkelers typically do
not extend into the water column,
but may contact the seafloor in
shallower waters.

e . Sometimes Always Often Often Sometimes | See above

Footprint .
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Profile Section 2: Three-Dimensional Space Use

Table 2b. Space use in horizontal and vertical zones for non-commercial fishing with benthic mobile gear.

Non-Commercial Fishing with Benthic Mobile Gear

This type of recreational fishing typically uses moving vessels and bottom gear placed or pulled along or near the
bottom. It generally occurs in the nearshore, coastal or oceanic horizontal zones, and occasionally the shoreline and
intertidal in the case of shore-launched vessels (e.g., kayaks). It typically extends vertically from the seafloor up to the
Surface, and may involve the seabed when anchors are used, or into the air depending on vessel size.

gg:lléontal Shoreline Intertidal Nearshore Coastal Oceanic Notes
Fishing efforts typically
2 peak in the nearshore and
Xroer; ALY Never Sometimes Often Often Sometimes coastal zones, and
decrease in extreme
depths.
Use Small boats may be
. Rarely Sometimes Often Often Sometimes | launched and retrieved
Footprint
from shore.
Vertical Water
Zone Air Sea Surface Column Seafloor Seabed Notes
Assumes trawls can disturb
Core Activity Rarely Always Often Often Sometimes sub-surface S(_edlments and
Area assemblages in the
seabed.
Large vessels may extend
Use . Rarely Always Often Often Often mto'the air; anchors or
Footprint fishing gear may rest on
seafloor and seabed.

Table 2c. Space use in horizontal and vertical zones for renewable energy.

Renewable Energy

This use depends on installed infrastructure and thus its overall use footprint extends horizontally from the shoreline,

through the intertidal (e.g., transmission cables) seaward to energy facilities in both the nearshore, coastal and, rarely,
the oceanic zones (e.g., tethered). Both the overall footprint and the core activity area(s) extend vertically from the air
down to into the seabed.

gg:lléontal Shoreline Intertidal | Nearshore Coastal Oceanic Notes
The location will vary with
Core Activity . bathymetry, energy
e Never Never Sometimes Often Rarely distributions (e.g., wind fields),
and oceanographic conditions.
. Cables run from generation
Use Footprint | Always Always Always Often Rarely site(s) to onshore.
. . Sea
Vertical Zone | Air - Water Column | Seafloor Seabed Notes
Assumes most but not all
Core Activity devices extend upward into air,
e Often Always Always Always Always and all extend down into
seabed.
Use Footprint | Often Always Always Always Always See above.
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Profile Section 2: Three-Dimensional Space Use

Insights
Section 2 provides criticahsightinto the relative importance different ocean spaces for the

successful pursuit of the usgection 2 can reveal important differences both within and among

specific uses in their relative reliance on, and thus their potential for creating conflicts in,
different ocean spaces withineihcore activity aregandoverall use footprint~igures 7 and 8
illustrate the information contained in Section 2 for tleeizontal(Figure7) andvertical (Figure
8) zonesFigure 7 compares the space occupancy requireroktite three exampleceanuses
acrosshorizontalzonegcolumns), showing botbore activity aremandoverall use footprintor
each (paired rows)rhe greenredcolor ramp depicts thalwaysofterrsometimegarely-never
reliance scores from Sectionwith green indicatingalwaysandred indicatinghevet

Figure 7 reveals, for all three uses, an overall dependence pedrshorendcoastazones
with less reliancé andthereforefewerpotential inteaction and conflict$ in the oceani¢
intertidal or shorelinezones The important exception to this pattésmenewable energyn
contrast, tis overall footprintrequires constant access to all finarizontalzonesshoreward from
thecore activity areaAdditionally, for each use, there $trong correspondence in reliance
between itsore activity aremandoverall footprint except in the most shorewardneswhere
differences begin to emerge, particularly fenewable energy

Shoreline  Intertidal Nearshore Coastal Oceanic

Core Activity Area
SCUBA/Snorkeling

1 General Use Footprint

Non-Caommercial Fishing: Core Activity Area
Benthic Mobile

1 General Use Footprint

Renewable Energy Core Activity Area

General Use Footprint

OFTEN
SOMETIMES

RARELY

Figure 7. Comparison of horizontal space use for three example ocean uses.

Figure 8compares space occupancy requirements acrosefhealzones r ows ) f or
core activity areandoverall use footprinfpaired columns).
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Profile Section 2: Three-Dimensional Space Use

Figure 8. Comparison of vertical space use for three example ocean uses.

Several meaningful patterns emerge from Figui€ir8t, certairverticalzonesd(i.e., thesea
surfaceandwater columiare important to the pursuit of all three uses, both in toe@ activity
area andoveralluse footprins. Differences among the uses become more pronounced at both
extremes of the vertical gradient, particularly in their relative reliance amrtheneandseabed
Second, individual uses tend to be fairly consistent across botledheian footprint areas in
their requirement for specifieerticalzones especially above the seaflo®hird, one usé
renewable energly requires neaconstanticcess to allerticalzonesfrom theair to theseabed

for its successful pursuit, while otherg anore variable and potentially flexible in their siting.
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