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41 Introduction

General

e The sustainable use of marine resources and services underpins environmental integrity,

economic resilience, and social stability, with the ocean playsplaying a erueialcentral role for
lfe—on—Earth;in regulating climate—and—ecosystems,—and—it-supperts—world—economies:

Covering, maintaining biodiversity, and providing food, minerals and energy vital to human

well-being.

Yet the ocean is under mounting stress from overexploitation, pollution, and the accelerating

The ocean covers more than 70% of the Earth's-surface;-the-ocean-constitutesplanet and is the

impacts of climate change, while global demand for biological,

,_and energy

resources continues to grow.

largest and most interconnected ecosystem-eon-Earth—t-sustains-a-diverse-range-of-marine life
and-coniributes-to-numerouscomplex-environmental-processes—. It serves as the planet's

primary life support system, containing the majority of Earth's biodiversity. The ocean plays a




crucial role in global nutrient cycles, particularly the carbon and nitrogen cycles, and it is a major
producer of oxygen.

The ocean plays a fundamental role in the evolution
of climate change-_ as part of the planet's climatic system. The ocean has already absorbed

mere-thanover 90% of the excess heat and 30% of the C02CO,, released teinto the atmosphere
by the-anthropogenic burning of fossil fuels.

bu#er—temperatu#e&at g#ebal—t&local nd globa scales Med#reahenseﬁg#ebal—eeean&wem

patternsHowever, these currents are already-conspicdouschanging, and although-the
consequences-forthe-evolution-oftheir impact on future climate change itself-ro-matterhow,-will

be-eriticalareyetto-beis not fully understood.

Many societies depend on the ocean directly or indirectly depend-en-the-ocean-for their
livelihood. Fisheries-and-agquacultureprevideThe ocean provides a significant portion of the
world’s protein supply-especially-for-coastal and island-communities—Fhe-ocean-alse-supports
numerous-industries likesuch as shipping, tourism, and renewable energy—offering-substantial

contibutionotedhoclebol noonomy

Cultural, spiritual, and recreational values are strongly connected with the ocean. Coastal
communities around the world have rich traditions and cultural identities tied to the ocean,
whether through art, traditions, or heritage. Recreational use of the ocean supports mental well-

being and contrlbutes to local economies;-thderscoring-the-ocean'srole-inprosperity-and

Changes since WOA Il

The WOA Il derives-directlyfrom-the-builds on previous reports,-especially-to-the-findings-of-the
and updates WOA Il, which was published in 2021 with-infermationupand covered the period
from 2010 to 2018. Each chapter provides specific information on the progress/ and changes
which-have-beenprimarily observed between 2018 and 2023, except for these-chapters-thatare
newly introduced-Akey-rew-feature-ofF WOA-HHs-that chapters. Most chapters describe all

relevant information in each-chapter-is-deseribed-in-relation to different ocean regions. The
novelty-aspects-of WOA Hinow includes-the-inelusion-of-a-section- information on sustainability

pathways; and cross-cutting themes enregarding gender, ITLK, and governance;-in-every
chostomwharmelemal,

2

1. Stressors on the global ocean — drivers and pressures




Drivers of ocean change

e Ocean ecosystems and the services they provide continue to be reshaped by multiple

interacting drivers, including climate change, economic shifts, technological advances,

governance dynamics, and demographic trends.

e Understanding these drivers, and their cumulative impacts, is essential for designing

adaptive, forward-looking policies that can safeguard biodiversity, sustain livelihoods, and

support a resilient blue economy.

The ocean is subject to both natural (e.g. tectonic, solar) and anthropogenic (e.g. greenhouse
gas emissions, population growth) drivers, which lead to a variety of stressors and pressures
(e.g. atmospheric CO, levels, habitat destruction and plastic pollution). Altheugh
progressProgress is being made to manage drivers and mitigate pressures; however, many of
thesethem continue to negatively impact the werld-ocean, especially its global biodiversity (see
the "Social-ecelogical-systems—Ecological Systems — Biodiversity and Habitats" section
below). Although Ocean Hazards of Natural Origin are included in Section 5B (S5B.C4), this
overall summary includes them under the subtitle "Ocean Pressures" because they are natural
processes that can cause significant perturbations in ecosystems and socio-ecological systems,
and because some are mediated by climate change.

Drivers of change to the ocean (See-also-Section4,-Chapter1S4.C1)

Drivers are widely recognised—across-platiorms-such-as (e.g. Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services (IPBES)-ntergovernmental-Panel-on
Climate Change (IPCC), the European Economic Area (EEA), and the ) or Regional Seas

Conventions—) as natural or anthropogenic factors that influence ecosystem structure, function;
or change.

The WOA-H-acknowledges-thefollowing human drivers havinghave the greatest influence on the
marine environment-and-ts-sustainability-are:

(a) Pepulatien-Human population growth and demographic changes;

. Global human population increased from 7.7 billion in 2017 to 8.2 billion between-2047-and-in
late 2024 though-the-growthrate-is-slowly-decreasing-Approximately. Currently, approximately

37% of the global population lives within 100 km of the coast, and 11% live on land thatis-less

than 10 m above sea level. The-increasing-population-Population pressure en-rivercatchments
helghtens demand for food space and resources, |mpact|ng the worId ocean—LneFeasmg

drr-wepeﬁ |nclud|nq throuqh habltat degradatlon
(b) Economic activity

Economic-. Global economic growth, measured as gross domestic product per capita, is
variable-but-has-everall-increased globally-from 2.9% in 2019 to an estimated 3.3% irfrom 2022-
to 2024. Global energy consumption grewth-has accelerated from an increase of 1.5% per year
around 2019, to 2.2% in 2023. Fhe-inereased|ncreased urbanization and industrialization;
particularly-in-coastalregions; have intensified the demand for secietal-goods-and-benefitssuch
as-energy and other resources, increasing-eceanputting pressure on the oceans through
extraction, production, consumption, and waste generation.




(c) Technological advances

+nelastFral4zahepren—IandﬂaneLat—sea—has—bee#aeeenepamed—byL Althouqh advances in_ marine
technological-advances;-offers-bothtechnology offer opportunities-and-potential-increased, they
mav also have neqatlve |mpacts te—theweﬂd—eeean—Eer—e*aWe—seme—ﬂsheaes—te%qelegles

h-on the world's

oceans.

(d) Changing governance structures and social, economic and geopolitical instability

Gevernanee-. Governance is improving rapidly due to greater global collaboration, but it is also
facing major global challenges. To address these challenges, governance policies, politics,
administration, and legislation need to be vertically and horizontally integrated across-the-glebe

globally and across sectors—EaeheHhe%ta%es—gevemaneeLmstmmenterequ#e&an
: ies- (see chapter 3) Gevemanee

The climate change suite of ocean pressures (e.g., warming, sea level rise, acidification, marine
heat waves, storm surges, and tropical storms) exhibits significant geographical variability.
However, these pressures particularly affect the coastal domain globally, where they couple with
other anthropogenic stressors, such as pollution and coastal urbanization. The suite of climate
change ocean pressures is increasingly disrupting ecosystem dynamics and contributing to
biodiversity loss. These pressures negatively impact the ocean economy, coastal activities, and
human well-being, health, and livelihoods. Due to the geographical variability and different
spatial and temporal scales at which these pressures occur, global to local responses and
strategies must be implemented to effectively mitigate their impacts.




Pressures (S4.C6)

The ocean has-beenis subject to many anthropogenic pressures. As human activity is
concentrated on the coast, coastal habitats suffer the qreatest impact from these stressors

sed+mentahen—and—manne—m#ae#uetu¢e—asweﬂ—as#re*euma¢a¥we— coupled W|th the effects— of
climate change. The combined influence of multiple-stresserspressures generates cumulative
effects that ean-intensify-and-degrade ocean health, marine biodiversity, and pose risks to




human well-being.-A
T £14.4. e sianifi L off .

Land-based as well as marine pollution sources continue to impact the ocean with-chemicals
and-othermaterials-(54.C6 sub 5). There-are-manyMany types of legacy contaminants (metals,
persistent organic pollutants (POPs) and radioisotopes) and emerging contaminants (plastics,
pharmaceutical compounds and personnel care products (RCRPsPPCPs) and per- and
polyfluoroalkyl substances (PFASs)) that-werehave been introduced in the ocean. There is
some evidence for a decline in emissions and precipitation of legacy contaminants such as
mercury and some organic compounds in selected areas. However, persistent organic
pollutants continue to impact pelarregions-and-the-deep-sea-as-well-as-coastalmarine
ecosystems—many areas. Levels of pharmaceutical compounds in-the-ecean(including
antibiotics) continue to increase, with-new-pharmaceutical-compounds-and-personnel-care
products-being-detected-particularly in coastal areas. The-levels-of antibiotics-have-increased
and-spread-to-otherareas-of-the-ocean—Toxicity studies show significant adverse behavioural
effects of PPCPs on marine organisms-including-behavioural-changes-invarious-species-such
as-fish,-invertebrates;-and-algae.. Therefore, management action plans-and-priorities-areis

needed to decrease the presence and potential impacts of PPCPspollution in the ocean.

Global plastic waste leaking into the ocean continues to rise, with-significant-leakage
fromespecially due to mismanaged waste, microplastic abrasion and loss, littering, and marine
activities-and-with-enhy-. There is limited knewledge-about-understanding of nanoplastics. These
plastics—especially-microplasticsMicroplastics, impact all marine ecosystems and there is
evidence of their impact on over 4,000 species. Plasticpollution-costs-billions-annually,seo
addressing-this-issuerequiresreducingReducing production, advancingdeveloping material
science innovation, premetingincreasing recycling; and finding-alternatives to single-useplasties
to-lessenthe-scale-of the problem-

Lrrsrevomenicdnesionaioreaimentioehaelegios Used Qlastl are neeessapyuteredeeelevets

The needfor-non-carbon-electricity-is-increasing-theincreased global demand for nuclear

electricity,and-consequently-therelated is resulting in higher radioactive discharges.

Non-Indigenous Species

Non-indigenous species (NIS) continue to spread withthrough various vectors, such as maritime
transport. This has significant negative impacts on native species and habitats, with glebal
ecological—socie-further economic, social, cultural, and human health impactsconsequences.
Climate change exacerbates these-effects-byfacilitating-the spread and impact of NIS by
faC|I|tat|nq their settlement and eneemnes—ptegtesstewardsepqrowth in novel Iocatlons due to

eeeeleel—tea#ew—th&pes&b#tty—ef—pt%ng hange mplaeemanagement—eﬁeets—anel—setutten&

local environmental conditions.

Erosion and sedimentation



Slnce the mid- 2010s thelncreased

B e
availabilibrof satellite data availability has enabled the detection of changing patternsand
trends—m—coastal erosion and sedlmentatlon—AImeughmeFe—aFe—st#queeFtamnes—am%ﬁaﬁens

patterns and trends. Coastal erosion
has significantly mtensmed in the Arctic, for instance, due to permafrost thawthawing and
inerease-nincreased wave action, which are attributed to sea- ice loss and longer ice-free
seasons. Consequently, considerable-ameuntslarge quantities of nutrients have been released
into the Arctic Oceanwﬁhemepgmg, which has implications for carbon sequestratlon and

Marine Infrastructures
Marine-infrastructures-The development of marine infrastructure, particularly beyond traditional

coastal areas, has intensified and is exerting significant new pressures and impacts on the
ocean‘'socean ecosystems. This development puts-increased-pressure-enresults in the loss and
disruption of natural habitats affecting biodiversity;-generating-noise-and-vibrations-that-affect
marine-life-behaviour-Offshere-wind. Wind farms continue to expand further offshore putting
additional human pressure on understudied marine environments. Fhere-The rate of

construction of oil and gas infrastructure is also an-increasingrate-in-creation-of-oil-and-gas
m#astpuetu#es partlcularly in deeper waters—wh#e—a{—ﬂqe—saqqe—nme—seme—deeemmrs&aq—ef

eablesand— The placement of seafloor mfrastructure such as plpellnes eenhnueand cables,
has a significant impact on continental slopes and submarine canyons. However, there is a
growing focus on developing proactive infrastructure strategies to be-developedforming-a
critical-part-of global-communications-infrastructuresadapt to hazards, including nature-based

solutions, buffer zones, physical barriers and systems for early warning and evacuations.

Cumulative effects {(S4-C6- Cumulative-effects)

Since WOA 1l there has been continued recognition and research efon cumulative effects and
the need for coordinated management. However, there is a lack of global platforms and
knowledqe bases for mapplnq human pressures to understand their cumulatlve effects.

deterioration.

Ocean Hazards of Natural Origin (S5B.C4)



pertu#bahenseprmanneand—eeastakeeesystems—Geophvsmal and qeoloqlcal Ocean Hazards
of Natural Ongln (

Ameong-geophysical-hazards;), such as earthquakes, tsunamis, and volcanic eruptions, are-the
mostimpactiul OHNO-in-cause deaths and economic losses. TeetenicAlthough tectonic

subsidence in-coastal-regions-causes-the-lowering-of- the-landoperates on longer timescales, it
mteracts with FespeeHeOHNOs such as roodlnq storm surqes and sea IeveI—'Fhrsgeeleg4ea4

mcreasmg orare prOJected to increase withdue to climate change—aehng—at—d#e#ent—ﬁme
scales—tnthe-case-of. Climate change is causing coastal erosion—¢limate-change-willcause-the

retreat-of sandy-coastlines-in- on all continents. OnreBy 2050, one-third of the global-densely
populated-Low-Elevation-Coastal- Zone(LECZ)low-elevation coastal zone is projected to
experlence a shoreline retreat of more than 499m—by—2959—and—tense—beh~een—52—pereen¥te—63

+mpe#tam—eeenem+c—|ess—100 meters

Ocean Weather-Hydrologyweather, hydrological and Climateclimate hazards include eyclones;
meteotsunamistropical storms, meteo-tsunamis, waves, Sea-Level-Risesea level rise, coastal
flooding, marine heat waves, glacial melting, heavy rainfall and river flooding, draughtsdroughts,
saltwater intrusion, acidification and deoxygenation. These OHNOOHNOs are projected to

increase or |nten5|fy with climate change—'Fhese—bemg—eremgateLated—Mth—meteereleglea#

eaaseudlﬁerenﬂmpaet&and—d%astep&mek@ng— but operatlnq over very vanable tlme scales
OHNQOs lead to the loss of lives and land:-infrastructures, damage to infrastructure and property

damage;, disruption of tourism, -food systemsystems, and livelihoed-disruption:livelihoods,
coastal flooding and erosion, habitatloss of habitats and biodiversity, loss:_of cultural and natural

heritage-less:ravigating, naV|gat|onaI and shlpplng chaIIengesu and water quallty issues,
|nclud|ng saline intrusion.-A ;




2. Social-ecological systems (S5)

One Health (S5B)

Fhe-concept-of-One Health involves undertaking an integrated, unified approach to balancing

the health of the physical and chemlcal marlne enwronment—thewm:fabl%mguergamsm&aﬂd
peeple-interacting with . ; A i
pameum%mlevanﬁepfeed—md—watepsafety—mmm%emmat of zeeneses—pe#uﬂeﬂ
management-and-combatting-antimicrobialresistance-its inhabitants, including humans. The

concept is based on several fundamental principles, including equity, inclusivity, equal access,
parity, socio-ecological equilibrium, stewardship, and trans-disciplinarity-transdisciplinarity. The
World Health Organization (WHO) recognizes its particular relevance to food and water safety,
nutrition, controlling zoonoses, managing pollution, and combatting antimicrobial resistance.

Hmﬂed—appﬁeaeh—#leueve#unde‘# is a hollstlc concept Sectlon SB %@ne—Hea#h)—groug aspects
with a higher social component{e-g-, such as human health, wellbeingwell-being, equity,

gender, and Indigenous-peoplesknowledge)-orlTLK, as well as aspects with a high social kigh

impact-{e-g-, such as the role of ecosystems in the carbon cycle, ocean hazards, and_the impact

of the COVID 49)-have-been-groupedpandemic.

The role of marine ecosystems on the carbon cycle (S5B.C1)

Blue carbon

e Mangroves, seagrasses and saltmarshes, the first to be considered as Coastal Blue Carbon
Ecosystems, hold higher carbon densities than terrestrial forests and host high biodiversity
and associated services.

e Although their blue carbon value may be a significant financial resource as per the Paris
Agreement, the understanding of their value is currently hampered by insufficient technical
capacities for carbon accounting and financial mechanisms.

e FEven with full restoration, CBCEs would only contribute 2% to the global climate mitigation
targets.

The ocean contributes to areundapproximately half of the Earth’s annual primary production;

supperting_ and supports 80% of global animal biomass. Understanding-and-protecting-therole
of-marineMarine ecosystems play a crucial role in driving the carbon cycle, which is intrinsically




linked to the health [S6B-C2}-and well-being of billions of people [S5B-C3}-due to therole-of
marine-ecosystems-in-theregulation-and-potential-mitigation-ofits impact on climate change and

regulation and mitigation, as well as other related ecosystem services, such as food provision.

The biological pump (Fig.5B.C1.1) is the process by which plankton and nekton drive carbon in
from the surface of the ocean tewardsto the deep sea where it is remineralised by organisms.
When carbon reaches depths below 500 to 1000 m, it becomes sequestered for hundreds to
thousands of years. Although only about 2% of carbon fixed at the ocean surface reaches the
deep sea, the large spatial extent of the open ocean ensures that it will continue to play a
significant role in modulating climate change over decadal to centennial timescales.

However the b|oIog|caI pump con5|sts ofa complex array of processeswth—hrgheneeﬁmmtes

meluée—the#eteef such as srnklng material ¥s-versus mlgratlng organlsms—theeempesmenef
plankton-communities;-the-, carbon dynamics ef-carbon-within sediments;-the-amountof- and
carbon axportede xport from shelf areas towards the open ocean—and—faeters—retated—\mth

ion)—. There is high
uncertalntv reqardlnq thelr reIatlve contrlbutlons and d|fferences across qeoqraphlcal areas.
Reducing these uncertainties is critical to understandunderstanding the role of the ocean as one
of the major contributors to carbon sequestration.

Blue Carbon Ecosystems

The term Blue Carbon (BC) was first used for three vegetated coastal ecosystems, saltmarshes,
seagrass meadows and mangroves, which capture and store more carbon per unit area than
terrestrial forests.

_BC has broadened beyond these original Coastal Blue Carbon Ecosystems (CBCEs) to include
other habitats.

Unvegetated; seafloor sediments on the continental shelf make up around 9% of the total
marine area but hold the biggestlargest carbon store in shelf systems;-and-over. Over 80% of
organic carbon is buried in these subtidal sediments.

The protection and restoration of CBCEs are increasinglyrecognisedrecognized as a
Naturenature-based Selution{NbS)fersolutions and an ecosystem-based approach to

mitigating marine climate change-mitigation-and. They may contribute to the achievement of
Nationally Determined Contributions (NDCs) under the Paris Agreement. Several countries have
initiated strategies to enhance the carbon sink capacity of coastal ecosystems through targeted
conservation, restoration, and management-interventions.. Recent estimates indicate that, with
full restoration, CBCEs weuldcould contribute appreximatelyrabout 2% to the global potential for
climate change mitigation-petential.

In temperate regions, the small geegraphical-areageographic size of these ecosystems

meansmakes it is-unlikely tethat they will play a significant role in meetingachieving mitigation
targets. FerHowever, for small island nations, which-havewith a larger geographical extent of BC

habitats, the contrlbutlon may be S|gn|f|cantly hlgherJZurther—the—hugeglebat—vaHalerht%et

and—stue+es—aree#ten—wqdeprepresented+q4hegtebat—seath—Access to mternatlonal fmancmg

and capacity building, including scientific cooperation, training and transfer of marine
technology, are particularhy-critical for the assessment and management of blue carbon so as to
ensure that efficient methodologies are applied. These actions are already included in various
NDC and are necessary to achieve global targetsand-to-acomplishaccomplish-NDC's-inthe
gleboloonthcnd thoriore forochiovdne clobal toonin,
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Macroalgae have been-recently been suggested as a CBCE. Altheugh\While most of algal
production is remineralised annually, a fraction is potentially exported tewardsto the open ocean
or a-smaltfraction-buried in the sediments.

WhilstWhile it may seem counterintuitive, calcification by marine organisms, such as-cerals
corals and bivalves, provokes a net emission of CO», and many calcifiers additionally produce
CO; through respiration. Recently, coralline algal beds found in sediments have alse-been
suggested-to-beproposed as Blue Carbon habitats, because the carbon captured and stored
through photosynthesis may exceed the CO; released by calcification.

Ocean and Human Health (S5B.C2) and Human wellbeingwell-being (S5B.C3)

Human Well-being and Health

e (Oceans contribute to human well-being by providing a wide range of non-market benefits,

including mental and physical health gains, cultural identity, spiritual fulfillment, recreation,

and community cohesion. However, these contributions are under increasing pressure from

climate change, pollution, habitat loss, and unsustainable exploitation, reducing the ocean’s

capacity to sustain people and nature.

e Human well-being and health both benefit from policies that connect conservation with

equitable access, incorporate both market and non-market values, enable community-led

stewardship and provide sustainable pathways for balancing human needs with ecosystem
health.

The health of the ocean and human populations is deeply interconnected-within-a-complex
gbbaknehme#k—makmga—hed%hy— There are many wavs in WhICh the ocean essential-for

denved—#emﬁa—mgheespepteaemﬁtymeeastakareashas a posmve |mpact on human health For

example, there are benefits related to ocean sporting activities, the consumption of seafood,
and the development of marine-derived pharmaceutical compounds.

itiesWell-being is also associated
with the therapeutlc and restoratlve qualities of marine environments, reinforcing the

significance of accessible blue spaces for eultural-spiritual—and-artistic-expression-contribute-to
the-well-being-of coastalcemmunities—mental and physical health.

Ocean ecosystems extensively-contribute greatly to human well-being;+anging-from_in ways
that extend beyond health. These contributions include economic value teand non-market

benefits, such as spiritual, cultural, and recreational services.
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Non-market valuation of marine ecosystems, despite its challenges, remainsis crucial to
understanding and quantifying the non-monetary value of the ocean, which can enable policy
deC|S|ons that support both human well- belng and enV|ronmentaI health —Sebjeefwe—weu—bemg—rs

Furthermore;oceanOcean ecosystems play an irreplaceable role in supporting cultural
practices, traditional knowledge, intergenerational heritage and social cohesion, being
particularly critical in the case of Indigenous Peoples. Several-case-studiesin-S5B-C3-illustrate
heow-different-communitiesCommunities interact with and depend on ocean resources, often
employing innovative strategies to balance conservation with socio-economic needs.

The health and well-being benefits derived from ocean ecosystems are at risk due to escalating
environmental challenges such as climate change, pollution, and resource depletion. Human
health is increasingly challenged by harmful algal blooms (HABs), pathogenic bacteria and

viruses, antimicrobial re&stance{-AMR—h and tOXIC chemlcals—rneluemg—persrstermergame

pelyﬂuere&hyksubstanees%ﬁEAS}—aleMenewnas#ereve#ehenmealsl Addltlonally,

environmental radiation can further threaten marine ecosystems{S4-C6}.. Contaminated
seafood presentsposes serious food safety cencernsrisks and may lead-tecause endocrine
disruption, neurotoxicity, renal dysfunction, osteoporosis, and various types-of-cancerin
humanscancers.

The integration of cultural, economic, and ecological perspectives into ocean management
policy ensures that the ocean continues to support human health benefits and well-being,
cultural_and natural heritage, and sustainable development for future generations.

Pandemics including COVID-19 Impacts (S5B.C7)

The COVID-19 pandemic resulted in a mixture of some short-term environmental benefits due to
reduced human activity, alongside severe negative consequences for ocean -dependent
communltles economles and pollutlon Ievels Th =

safety of seafood workers and coastal communltles e

—High infection risks, declining seafood
demand, and global tourism losses disrupted severaJ—busmess activities such as fisheries, port
operations, and supply chains. Many fishing and tourism-dependent industries and communities

faced significant financial losses, leading to increased unemployment and financial insecurity.

The COVID-19 pandemic reduced ocean use which reduced noise and improved reproduction
for some species (e.q. whales). However, the pandemic also negatively affected marine

ecosystems Increased plastlc waste, partlcularly from dlscarded face masks threatened

12



ocean-related-employment{e-g—marine species. The pan

demic a

Iso increased the use of

specific medications and treatments, resulting in a higher concentration of pharmaceutical

residues in marine environments.weskplase-safety-

Disruptions to scientific research and fisheries monitoring fuelled illegal fishing in certain

regions. Due to the pandemic, many new policies were created to address health and safety

issues related to ocean related employment (e.q. workplace safety). Many direct and indirect

effects of the COVID-19 pandemic remain uncertain, underscoring the need for further research
to prepare for future global health crises.

Trends in the physical and chemical state of the ocean (S4.C3)

Physical and chemical changes

The alteration of ocean physical and chemical conditions due to climate change is

accelerating.
Approximately 16% of the totalincrease in ocean heat content since 1955 has occurred since

2018. The greatest relative warming has been observed in the Atlantic, and the southern parts
of the Indian and the Pacific Oceans.

Sea level continues to rise at increasing rates from less than 2.0 mm yr™ prior to 2015to0 4.3

mm yr'in 2023. Tropical seas are rising more rapidly due to thermal expansion.

The extent of Arctic sea ice continues to decrease, and the Southern Ocean has recently

shown declines in sea ice extent. The Arctic Ocean could become entirely ice-free in
September by mid 21% century.

Ocean carbon dioxide uptake and ocean acidification also continue to increase, although

with high spatial and interannual variability due to weather and climate conditions.

Global ocean deoxygenation persists due to rising water temperature (reducing oxygen

solubility and increasing stratification) and intensified microbial activity caused by nutrient
runoff from land. Ocean hypoxic zones continue to expand (4.5 million km?in last 50 years).

The ocean continues to capture and store energy, warming at accelerated rates. Sixteen
percent of the of ocean heat content increase from 1955 has occurred since 2018.

Salinity varies highly across the globe depending on the amount of freshwater input and

evaporation and there is no significant global trend. Since 2018, salinity has decreased in the

Pacific, North Atlantic, and Southern oceans but has increased notably in the mid-southern

Atlantic and northern Indian oceans.

Sea level continues to rise at an increasing rate (2.0 mm yr™ prior to 2015; 4.3 mm yr' 2023)

due to thermal expansion (especially in tropical regions) and the melting of ice in polar regions.

Additional variability is due to storm surges and tectonic/isostatic processes.

The extent of Arctic sea ice continues to decrease, and the Arctic Ocean could become entirely

ice-free in September by mid 21st century. Currently, the decrease is more apparent in areas

influenced by Atlantic and Pacific waters. The decrease of sea ice is resulting in changes to
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vertical stratification and mixing and further influencing circulation patterns. The Southern
Ocean sea ice, which had seemed resilient to climate change, has recently shown declines in
extent, most pronounced in regions south and west of the Antarctic Peninsula provoking
changes in dense shelf water and associated Antarctic bottom water formation.

The weakening of the Atlantic Meridional Overturning Circulation (AMOC) is of particular
concern due to its potential impact on the climate of the Northern Hemisphere, especially
Europe. None of the recent models implemented by the World Climate Research Programme
(WCRP) predict the collapse of the AMOC during this century, and the confidence level for the
AMOC weakening is medium to low. This contrasts with previous WCRP results that predicted a
slowdown of the AMOC, and with some models predicting an abrupt collapse during the twenty-
first century. However, other studies have found that the AMOC is weakening and could reach a
tipping point with an abrupt collapse by the mid-twenty-first century. AMOC circulation remains a
research priority.

The ocean has decreased in pH ranging from 0.06 to 0.10 units from 1985 to 2022, with
significant decrease penetrating down to 2000m depth. Ocean CO, uptake is responsible for the
decrease in pH and is highly variable in space and time, but it has tripled in the last 60 years
(1960-2019), reaching 2.7 + 0.3 petagrams of carbon per year as of 2019. This value is
expected to increase by 0.4 + 0.1 petagrams of carbon per decade. However, this increase will
be attenuated as the rise in temperature reduces CO- absorption. Total alkalinity, which
measures the capacity to buffer acidity in the ocean, has increased in subtropical regions but
varies greatly across the globe.

Global ocean deoxygenation persists due to the combination of increased nutrient pollution,
rising water temperatures and intensified microbial activity. Higher water temperatures decrease
oxygen solubility and increase ocean stratification. This restricts the vertical exchange of gases,
heat, salt, and nutrients between surface, intermediate, and deep waters, thereby slowing deep
ocean ventilation. Ocean hypoxic zones continue to expand (4.5 million km2 in the last 50
years), and the ocean continues to lose approximately one gigaton of oxygen per year.

Historical nitrogen data reveal differing trends across regions, most likely due to interactions
between climate change and other anthropogenic sources and pressures. Recent phosphorous
trends deviate from historical baselines, and climate change is expected to increase silica
availability in the short term and a decrease in the long term (c. 150 years), but no global trends
are observed yet. These results emphasize the need for updated monitoring and for
understanding these complexities to accurately predict future biogeochemical cycles.

Biodiversity and habitats

e Anthropogenic, climate and other pressures are causing increasing adverse effects among

all the marine taxonomic groups and habitats - from microbes to marine mammals and from

the abyssal plains to the coastline.

e Climate change continues to produce impacts across the ocean, especially in high latitudes

where temperature increase and sea-ice retreat are causing poleward distribution shifts

across all taxa and affect the dynamics of habitats such as high-latitude ice and fjords.
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e Climate-change-related extreme events (e.g. cyclones, marine heat waves or storm surges)

occur across all latitudes, and are affecting many habitats, such as coral reefs which are
declining rapidly.

e Coastal habitats are in general heavily impacted by accumulated effects of climate change,

contamination (including plastics), coastal development, invasive species and nutrient

upload.
e | and-use changes, and dam construction have drastically changed sediment fluxes, leading

to coastal retreat in deltas and estuaries.

e Mangroves, seagrasses and saltmarshes are declining worldwide due to pressures such as

coastal or aqguaculture development, contamination, eutrophication, storm surges, cyclones

and invasive species.

e The deepest parts of the ocean (e.g. trenches, abyssal areas) are difficult to access, are

poorly understood, lack detailed mapping, and are increasingly under pressure for resource

(e.g. mineral) extraction.

e Adiverse array of marine protected areas (MPAS) are being developed and approved as part

of marine spatial planning across the globe. International stakeholders are working to
establish the first "blue corridors," or large-scale MPAs, to protect and ensure the long-term
health of biodiversity.

Marine Biodiversity (S4.C4)

Marine biodiversity encompasses the variety of life forms within ocean ecosystems, ranging

from microbes to large marine mammals. {-underpins-ecean-health-by-supporting
primaryBiodiversity is critical to biological productivity, faciitating-carbon cycling; and

contributing-te climate regulation.

Fhe-vastretwork-of-All marine life interacts in complex ways-to-guarantee, providing resilience
and stability efto ecosystems. MarireSince WOA |I, marine biodiversity has undergone
significant changes-sinee-WOAH, influenced by several-elementsincreasing pressures that
contribute to the worsening global biodiversity crisis, affecting species-compeosition,population
dynamies;the resources and ecosystem-stability—services it provides to global society.

Plankton (S4.C4a) is the basefueling-foundation of the pelagic food web-anrd-formestofthe, as
well as shelf and deep-sea benthic habitats. It plays a fundamental role in biogeochemical
cycles {S5B-C4)-and for higher trophic levels, including those sustaining fisheries.

The most dramatic changes since WOA Il were observed in the Arctic Ocean;-with. The
increasing phytoplankton biomass is associated tewith warming and sea-ice coverage, and
changes are occurring in abundance, composition, phenology and distribution. Globally,
phytoplankton blooms have-increasingly-exhibited-unpredictabilityare unpredictable, disrupting
carbon cycling and the accessibility of food availability for higher trophic levels. Zooplankton
populations, especially krill, have demonstrated regional declines{S4-—-C4a).. The impacts of
climate change on plankton in many regions remain unclear, largely due to the limited

availability of long-term observational time series—particularly-across-the-Seuthern
Hemisphere.
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ehmateurela%ed—extremeeven%s—Cephalopods demonstrate resnlence in the face of cllmate

change due to their short life cycles and high reproductive rates, with some populations thriving
as a result of increasing temperatures. Nevertheless, distribution patterns have changed, and
certain exploited species consistently face pressures from fisheries{S4--C4b-.

Marine benthic invertebrates; (S4. C4c), particularly corals, are experiencing increased stress
due to the rising frequency of widespread bleaching events caused by elevated sea
temperatures. TheDespite the positive effects observed from conservation efforts and MPAs
since WOA Il, the lack of knowledge about deep-sea species;togetherwith persists, as does

thelr vulnerablllty to sem&destructlve activities such as trawllng—pepsstsdespﬁeﬂarepegwe

Fish (S4. C4d) populations consistently face challenges due to overfishing and habitat
degradation; despite a-heightened-emphasis-on-sustainableimproved fisheries management
and bycatch reduction-cempared-to-WOAH. While many reef fish continue to decline, some
species like tuna show signs of recovery because of improved fishing-rules{S4--C4d)fisheries
management measures.

Marine mammals_(S4.C4e) persistently face risks from entanglement to vessel collisions, and
plastic pollution. While some species (e.g. Mediterranean seals and dolphins) show slight
recovery, others like the North Atlantic right whale remain critically endangered-sinee\WOA-H-.
Moreover, increased underwater noise pollution (e.g. armed conflict, shipping, offshore
infrastructure) is disrupting marine mammal migration and communication(S4-C4e)-.

Marine reptiles; (S4.C4f), particularly sea turtles, struggle with habitat loss, plastic pollution, and
climate change. Conservation efforts have led to improved nesting success-since-WOAH,
however general trends are alarming, especially as increasing sand temperatures are skewering
hatchling sex ratios towards females{S4-C4f).

Seabirds-areClimate change similarly affected-by-climate-change;affects seabirds (S4.C4q), as
changes in prey availability influence their reproductive success. Fellowing-WOAH the
frequency-of plasticPlastic ingestion and bycatch-related mortality has risen;-altheugh-mortality
efincreased, though some bird species is-beinghave experienced reduced as-aresult-of
mortality due to modified fishing techniques{S4-C4g)-.

Marine vegetation; (S4.C4h), including seagrass and mangrove ecosystems, is essential for
carbon-sequestration-and-coastal protection, and serves as key habitat supporting marine
biodiversity. StillpellutionPollution and coastal development are-causing-theirglobal-drop-to

continue- to impact them and reduce their coverage area. Following WOA Il, their climate-
mitigating properties have become mere-well-better known, whieh—hasspu#edsgurring
restoration projects. Macroalgae (S4.-C4h)-Algae-likeC4i), such as kelp forests, have
diminished due to rising water temperatures and changing herbivore populations-sinee‘MOAH.
Some regions have shown resilience due to conservation efforts; however, invasive macroalgae
increasingly threaten native biodiversity-{(S4--C41)-.

Overall, the key findings underscore persistent challenges confronting marine biodiversity,
including climate change, habitat loss, pollution, particularly from plastics, and overexploitation.
Conservation efforts, strengthened regulations, and global cooperation are crucial for mitigating
these impacts and preserving the resilience of marine ecosystems.

Habitats (S4.C5)
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Marine habitats encompass diverse ecosystems, ranging from shallow coastal zones to deep-
sea environments;and. These habitats are-all vital for maintaining biodiversity, providing
ecosystem services, and supporting human livelihoods.- However, they are increasingly
impacted by pollution, habitat loss, climate change, and human activities. Sea-level rise, ocean
acidification, increased extreme events, and habitat fragmentation have all contributed to
changes in a variety of marine habitats since WOA Il. Conservation efforts have grown, with a
focus on nature- based solutions, ecosystem restoration, and sustalnable management
techniques. ; ; ; ;

sl

The intertidal zone has-historically-and(S4.C5a) continues to experience significant
transformations and habitat loss caused by sea level rise and coastal squeeze. Eutrophication;

and pollution-neluded, including micro-plastic accumulation-increased;-affecting, affects species
and ecosystem services-. Attempts to incerperateuse intertidal ecosystems into-programs-aimed

atmitigatingto mitigate climate change have increased-despite-some-challenges-since-WOAH-
To-increaseresilienceconservation. Conservation strategies rew-incerporateincreasingly use
green-grey infrastructure, ecosystem co-design, and nature-based solutions{S4-C5A-S5A-

Biogenic reefs and sandy, muddy, and rocky shores (S4.C5b) face intense pressures—impacting
that threaten biodiversity and disrupt ecosystem functions. Coastal squeeze and human
infrastructure already affect 33% of global beaches, with up to 26% at risk of severe sand loss
by century’s end. Emergent threats like plastic pollution (S4.C6 Sub 5) and artificial light at night
further strain these environments requiring target research and mitigation strategies.
Safeguarding coastal habitats requires robust governance that integrates diverse knowledge
systems (e.g. including-traditional, Indigenous Peoples and local knowledges) and encourages
participatory decision-making. Greater research is needed in tropical and subtropical regions,
where data gaps persist, while addressing disparities in coastal management between high- and
middle-income countries{S4-C5B>..

New findings;-reludeunderstanding of atolls (S4.C5c), including the Antecedent Karst Theory
and insights-inte-atel-hydrogeology, are challenging previous models of atoll formation.
Carbonate sand production and storm-driven sediment transport may help sustain atoll islands
despite rising sea levels. Atolls face different-threats—with-ocean acidification and warming seas
weakening, which weaken reefs and inereasingincrease coral bleaching. While\Whereas some
remote reefs recover within years, densely populated atolls;tike-the-Maldives; take over a
decade to regenerate{S4-C5C)-—. This reinforces the importance of integrated conservation

approaches.

Coral reefs (S4.C5d) around the world are declining rapidly due to arange-efvarious stressors.
Increasing disturbances, such as marine heatwavesheat waves and storms, leave little time for
recovery; and are pushing reefs toward collapse. Since 2018, multiple global bleaching events
have caused widespread coral mortality-with-projections-suggesting. Projections suggest that
90% of reefs could disappear if if warming exceeds 1.5°C. _Even historically resilient areas-like,
such as the South Atlantic, are experiencing severe Iosses—wh#e—nsmg Rising hypoxia and
ocean acidification add further stress. The-NortheastAtlantic-and-Mediterranean-are-warming-at
thleJeheugiebal—Fate—andJeheThe Canbbean has Iost 80% of |ts coral cover since the 1970s.Fhe
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Although, cold-water corals and sponges (CWCS) (S4.C5e) face increasing threats, new
discoveries, such as the extensive reefs on the Blake Plateau, highlight their role in carbon
sequestration and ecosystem dynamics. Ocean acidification continues to weaken coral
structures—while-habitat suitability-meodelspredict and further severe declines are predicted
under high-emission scenarios. Advances in CWCS ecology; improve our understanding of
these fragile ecesystemecosystems, but long-term monitoring and policy integration remain
limited. Expanding protection and global research efforts are urgent priorities{S4-C5E)-.

EstuariesChanges in estuarine and deltas-face-ircreasingpressure,—changing-the-deltaic
environments (S4.C5f) have significantly altered sediment dynamics-efsediments, water quality

and the-stabilibr-of ecosystems-ecosystem structures. Since WOA I, drastic changes in land-
use ehanges;-and damthe construction of dams have drastically-changedaltered sediment
fluxes, leading-teresulting in accelerated coastal retreat and subsidence in many areas

Seagrass meadows (S4.C5q) are essential for carbon sequestration, habitat biodiversity, and
coastal protection. They are declining worldwide, with an overall decline of around 29% since
the late 19th century. Since WOA Il, marine heatwaves, storms, and sea-level rise have
intensified these declines, especially in East and Southeast Asia, and certain regions of the
North Atlantic. A large area (-covering between 66,000 and 92,000 km?) of seagrass beds were
discovered in the Bahamas. Major gaps remain, including outdated global, inadequate mapping
in deep or turbid waters, insufficient comprehension of climate resilience and carbon
sequestration rates, and an absence of conservation policies{S4-C5G)-.

Mangroves (S4.C5h) offer important ecosystem services such as coastal protection, biodiversity
and carbon sequestration, with an estimated economic value of $65 billion annually. A
ABetween 2010 and 2020, net annual mangrove loss has-declined to 102.4 km2-between-2010-
2020-compared-toprevious-decade;km?, primarily due to conservation efforts, compared to the
previous decade. However, losses persist due to aquaculture, urbanization and sea-level rise.
Notable restoration projects include China’s goal to restore 18800 ha by 2025, Indonesia’s goal
to restore 600,000 ha by 2024 and Iran’s initiative to plant -1,000 ha of mangrove forests.
e

Coastal development, pollution, sea level rise, and invasive species are causing saltmarshes
(S4.C5i) to be in global decline. Since WOA I, losses have continued steadily, with some areas
experiencing mangrove encroachment driven by climate change. WhileAlthough oil and
chemical peliutants-have-dropped;-plastic-pollution has decreased, the accumulation of plastic is
now causes-greatworry{S4-C5L-S4.C6-Sub-5).a major concern.

Continental slopes and submarine canyons (S4.C5j) are increasingly affected by direct
anthropogenic impacts, and by climate change. Fishing, waste dumping, litter and plastic
pollution, oil and gas exploration and exploitation, placement of seafloor infrastructures, noise
generation, and tourism appear as the most impacting human activities. Despite substantial
advances in slope and canyon knowledge, conservation, and management, many of the gaps
identified in WOA Il remain. Most continental slope and submarine canyon habitats remain
unexplored, and long-term data is limited, making it difficult to assess changes over the past 5-

10 years+{S4-C5J}..

SignifieantSince WOA Il, significant changes have taken place in high-latitude sea ice siree
WOAH-(S4.C5k). Arctic Seasea ice is-still-declining;-with-continues to decline, and an ice-free
Arctic in September probableis likely within the ferthecomingnext few decades. TheMeanwhile
Antarctic Seasea ice has-transitioned from a-gradual increase (1979-—2015) to a-rapid decline
after 2016 p083|bly |nd|cat|ng a reglme shift. %s&e#eenhnental—tee—hasﬂaeeele#ated—#em
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Seamounts and pinnacles (S4.C5I) are submerged mountains that support distinctive deep-sea
biodiversity, encompassing corals, sponges, and economically valuable fish species. Deep-sea
fisheries are increasingly exploiting these ecosystems, resulting in habitat degradation. Since
WOA I, conservation initiatives have intensified, resulting in enhanced protection of seamounts
via maﬁne—pFeteeted—a;eas—MPAs and helghtened recognition of their ecologlcal significance.
poseHowever,
desglt S|gn|f|cant eha#enges—(%&@él_—)—lmprovements our understandlnq of abyssal
seamounts, those found in areas beyond national jurisdictions, and the connectivity of seamount
fauna remains limited.

Abyssal plains; (S4.C5m), extensive deep-sea areas, are amengthe most understudied marine
habitats on Earth. These regions host unique species adapted to extreme conditions and
contribute to global carbon cycling. An increasing potential threat from deep-sea mining for rare
minerals raiseraises concerns about the resulting potential for habitat destruction and

biodiversity loss.-Following\WOA U research-on-these-ecosystems-has-increased-as-has
developmentol-a-deep-sea-mining-code-{S4-C5M)-

The pelagic domain (S4.C5n) is the largest habitat on Earth and plays a crucial role in global
climate regulation, carbon cycling, and biodiversity. Since WOA Il, advancements in
observational technelogiesandtechnologies and environmental DNA (eDNA) techniques have
enabled extensive data collection and supported multidisciplinary studies. -The latest Earth
System Models from the Coupled Model Intercomparison Project (CMIP6)-Earth-System-Medels

have projected greater warming, acidification, deoxygenation, and nitrate reductions in the
ocean, while new ecologlcal |nS|ghts such as trophlc ampllflcatlon show decllnmg biomass i in
hlgher trophic Ievels A .

Recent advances in deep-sea research highlight significant progress in hadal trench_(S4.C50)
exploration, facilitated by new technologies, while progress on exploration of ridge systems
remains limited. Since WOA Il, significant findings on mid-ocean ridges have highlighted key
areas of biodiversity and the impacts of human activities. The Mid-Atlantic Ridge, for example,
exhibits high biodiversity; supporting a wide variety of demersal fish and benthic invertebrates.
ta-theThe Arctic Mid-Ocean Ridge (AMOR)), however, faces notable impacts from fishing,

mlneral extractlon and bloprospectlng—HabﬂaLsumab#Wmedemﬂg%SW&merea&FWHsed

Hydrothermal vents and cold seeps (S4.C5p) host high_levels of microbial and animal biomass
supported by chemosynthesis and contribute to broader productivity and fisheries in the
surrounding systems. Technological advances have enabled the discovery of thousands of
these sites in the past, as well as_the development of deep oil, gas and gas hydrate activities
(seeps), and new mining exploration contracts (vents) issued in the Atlantic and Indian eceans
Oceans. Additional pressures_on these ecosystems include global warming, deoxygenation,
ocean acidification and altered circulation, deep-sea fishing, waste dumping and plastic debris.
Conservation actions to date include scientific and industry codes of conduct, spatial protection
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fas VMEs_(Vulnerable Marine Ecosystems), MPAs-{Marine-Protected-Areas));, EBSAs
(Ecologically or Biologically Significant Areas) and IUCN (International Union for the

Conservatlon of Nature) red list deS|gnat|ons #e%gapwqelad&wqdepstandmg—symblese&and

The Sargasso Sea [ ,
Me%peee&e#SaFgassun%S—natan&and—S—ﬂw%ans)#e—Sa@asse—Sea(S4 C59) is an iconic
high seas ecosystem that is internationally recognized as a fundamentalhy-impertantcrucial part
of the global ocean. Since WOA Il, significant environmental changes have been observed in
the Sargasso Sea-driven-by due to climate change, oceanographic shifts, and human activities.

Fishing-effort remainslow-Ship traffic in the Sargasso Sear-butresearch-shows-mostfishing

mw%ﬂmsheawsubades%reaeh#\earea—smp#aﬁm— has mcreased en4he§a¥gasse
Sea—over tlme 3

The fjord systems (S4.C5r) of the world are characterized by a deep- basin connecting directly

or indirectly with the open sea miring{(S4-C5Q)-

Fjerds-are-ecologicallyat the mouth. They are specifically identified as carbon cycle hotspots.
Fjords play a crucial role in regulating the carbon cycle over time due to their effectiveness in
burying organic-rich-regions—Glebalwarming matter: Climate change is already affecting

theboth northern and southern hemisphere fjords;-and-freshwaterfluxes-are-likely-te
inereaseldecrease via warming, deoxygenation and acidification. The loss of glacier ice and the

changing seasonallty of the hydrologlcal cycle is affectlng phyS|caI and chemlcal

and processes in fijords systems.

Marine food systems

e Seafood sourced from wild fisheries and marine aquaculture accounts for around 20% of the

animal protein and 6.7% of the total protein consumed by humans worldwide.

e Fair, transparent, and sustainable trade frameworks will help to safeguard small-scale

producers, ensure traceability and legality, and align seafood markets with climate,

biodiversity, and food security goals.

e Sustainable seafood processing is a critical lever for enhancing food security, economic

resilience, and social equity in ocean economies. This includes integrating circular economy

approaches, such as using renewable energy, utilizing byproducts, and reducing emissions.

e Aquaculture is facing many challenges, including social acceptability, pollution and climate

change, but it continues to adapt and grow and is increasingly important to ocean economies

and essential to food and nutrition security.

e Marine capture fisheries production has remained relatively stable, however the proportion

of global fishery stocks within biologically sustainable levels has continuously declined.

e Progress is being made across regions in fisheries governance structures and management.
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e Sustainable pathways for small-scale and subsistence fisheries must address the
cumulative effects of multiple drivers of vulnerability (e.g., social, economic, environmental

and climate), build on the knowledge and experience of the fishers, and address their

concerns about equity, human rights and security.

e Approximately 121 million people worldwide participate in marine recreational fishing. This

widespread activity has substantial positive and negative economic and ecological impacts,

especially on coastal ecosystems.

Food systems must ensure global food security and nutrition for a population expected to reach
nearly 10 billion by 2050. Fhe-Despite its large extent, the ocean cevers-meore-than70%of the

earth-but-provides only 4-8% of human food.-lr-addition{food-systems-provide-livelihoodsfor

those-along-thefood-supphyr-chain: Food systems are not only highly dependent on the
enwronment but also exert S|gn|f|cant pressure on it. Sustainable-wild-fish-and-marieulture

eente*t—Dlrect employment |n f|sh|ng processmg and related vaIue chaln actlvmes is cIose to
half a billion people .

+mpaet—end—eﬁeetweness—$usta|nable wild fISh and marlculture productlon is the foundatlon for

sustainable seafood trade. The uneven geographical distribution of marine resources has
historically driven trade from local to global scales, but the proportion of marine production that
is exported has increased in recent decades.

Climate change is reshaping the global distribution of seafood. While interregional trade remains
dominant for many regions, Asia has become an increasingly important destination. Although
trade requlations, certifications, and traceability tools are emerging to support sustainable
seafood trade, unknowns remain regarding their impact and effectiveness.

Due to the high perishability of fish and fishery products, and their importance in food, nutrition
security and global trade, effective processing techniques are essential to extend shelf life,
increase revenues, and enhance nutritional value (S5A.C1e). In 2022, of the 165 million tons of
fish destined for human consumption, about 43 percent was live, fresh or chilled. This was
followed by frozen (35 percent), prepared and preserved (12 percent) and cured (10 percent).
Moereover-freezingFreezing is the main method of preserving seafood, accounting for 62
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percent of the 93 million tonnes of processed aquatic animal production for human
consumption. This represents about 89% for direct human consumption, with the remaining 11%
for non-food purposes such as fishmeal for aquaculture and biofuel.

Since WOA I, significant progress was made in prioritizing seafood and aquatic food systems
within the UN Decade of Science for Sustainable Development and the UN SDGs.
Technological advances in seafood processing have great potential to promote sustainable
growth and food security and to contribute to the conservation of marine ecosystems. As global
demand for seafood increases, integrated policy frameworks and value chain improvements
must be aligned to foster a more inclusive and resilient industry. Advanced processing
techniques, particularly in the areas of traceability and rules of origin, will play a key role in
ensuring compliance and meeting the diverse needs of stakeholders. By addressing some of
the social and economic issues in coastal communities, the seafood processing industry can
play a central role in promoting gender inclusion, fair wages, and decent working conditions for
all.

Due to uncertainties and lack of global disaggregated data on small, medium and large-scale
aquaculture, it is difficult to segregate the contributions and impacts of each sub-sector
(S5A.C1c, S5A.C1d). In WOA lll, medium and large-scale aquaculture refers to commercial
orientated production for domestic or export markets, conducted by companies ranging from
medium-scale enterprises through to large-scale multi-national companies. Between 2018 and
2022, marine aquaculture production increased from 55.7 million tonnes to 60.2 million tonnes,
and the overall value increased from $76 billion USD to $89.2 billion USD.

Over the last two decades, aquaculture production increased at a rapid pace, and the sector
has become more mtegrated |nto the gIobaI food system Hewever—thereeareem—leetﬂeneeks

and—ﬁe#her—een#@ute—te—sestamab#ﬁy—geaLs—There have been many |mprovements in farmmg

methods in medium and large-scale aquaculture as well as major developments throughout
aquaculture value chains, with aquaculture products now amongst the most globalised food
items. Digitalisation and emerging technologies (e.g. block chain) are playing an increasingly
important role in medium and large-scale aquaculture production. Increased attention has also
been paid to the farming of low-trophic marine species, including large-scale molluscs and algae
farming. However, issues of social acceptablllty Feman—mghhghengand enwronmental |mpact
must be addressed if the reed g

p#anmeg—and—managanent—ef—aqaae&ttw&m—theiu%wesector is to increase productlon
significantly.

Over the past decade, significant efforts have been made to reduce the dependence on
antibiotics in aquaculture, particularly due to the potential for antimicrobial resistance (AMR}-and
its impact on human health. For feed aquaculture (e.g., fish and shrimp), concerns remain about
the use of fishmeal and fish oil, overexploitation of wild stocks, and feed-food competition.

Climate change also poses challenges for medium and large-scale aquaculture production and
the supply chain. Climate-related events affecting marine aquaculture include marine heat
waves, harmful algal blooms, hypexialdeoxygenation, storms, and typhoons. There is a need to
focus more efforts on adapting aquaculture production to and mitigating climate change.
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The assessment of small-scale aquaculture (SSA) in WOAH{(SE5A1-d)focused-on-SSA
practicedinS5A.1d considered two environmentsdifferent practices: (i) nearshore marine

aquaculture (NSMA) and (ii) coastal marine aquaculture (CMA). The latter is typically practiced
in constructed ponds onshore or in intertidal zones. SSA plays a significant role in global food
security, livelihoods, nutrition, and health.

_On a global scale, most of the world's small-scale production of seaweed, sea cucumbers and
sea molluscs are from NSMA, while crustacean production; primarily takes place in onshore
coastal brackish water ponds and tanks. In this case, CMA is dominated by brackish water
shrimp and a few species of fish, crayfish and crabs. Some species and well-managed practices
in SSA have little-erno-negativelow impacts on the ocean health (e.g. seaweeds and molluscs).

However, given the potential negative impacts of aggregation of small-scale aquaculture
operations, spatial planning and consideration of carrying capacity limits should be promoted at
national and regional levels. Over the past several decades, NSMA and CMA have experienced
major disease outbreaks. Best management practices, including biosecurity measures, should
be implemented to protect the activity and make SSA more sustainable with the least negative
impact on the health of the ocean. NSMA and CMA cannot be sustainable without addressing
the impacts of climate change and of stressors from land-based sources. In addition, the
communities involved in NSMA and CMA are relatively poor and have limited resources, which

I|m|ts thelr resnlence to cllmate change%manyee&n%nes#heﬁe—appeaps—te-be—a—sene%—laeleef

ﬁshenes—(SSESmall -scale flsherles (SSF) (S5A C1b) are of hlgh somal economic, cultural and

environmental importance and play a critical role in fostering food and nutrition security for
millions of people. Small-scale and subsistence fisheries contribute significantly to national and
global economies and are of great social and cultural importance. However, SSF are under
increasing pressure from declining fish stocks and competition from industrial fisheries.

The cumulative effects of a wide range of environmental stressors and climate drivers pose
S|gn|f|cant threats to the V|ab|I|ty and reS|I|ence of SSF and subS|stence flsherles weFIdwrde—'Fhe

f-lehepsm many regions of the world

Large-scale fisheries (LSF) and medium-scale fisheries (MSF) (S5A.C1a) differ in scale and
scope of operatlons each with its own set of practlces |mpacts and sustalnablllty measures.

Wh|Ie MSF plays a V|tal role in supportlng local economies
and livelihoods, LSF operatlons often have broader environmental and economic impacts that

demand careful management and regulatlon WQM#FepeFt—Feee@mzes—eeFtan%ﬁfea%rene—sueh
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. WOA 1] empha3|zes
the importance of ecosystem based management transparency, traceability, and stakeholder
collaboration to mitigate the negative impacts of MSF and LSF.

Overfishing isand illegal, unreported and unrequlated (IUU) fishing are among the most pressing

concerns in the sustainable use of the ocean resources-and-according-to-the-Food-and
Agricditure-Organization{FAO).. The fraction of global fishery stocks within biologically

sustainable levels decreased to 62.3 percent in 2021, down from 64.6% in 2019, while many
others are reaching their full exploitation or are in decline. It is estimated that between 8 and 14
million metric tonnes of unreported catches; are globally traded illicitly yearly, representing gross
revenues of US$9 to US$17 billion per year-asseciated-with-these-catches. In addition to the
damage to fish populations and ecosystems caused by IUU, the estimated annual economic
impact loss due to the diversion of fish from the legitimate trade system is estimated to be

between US$26 to US$5O b|II|on Eﬁeetwegevemanee%tmetu;e&areessenﬂakteen&weﬁm

Marine recreational fishing (MRF) (S5A.C2) is defined as fishing of marine animals (mainly fish)
that do not constitute the individual's primary resource to meet basic nutritional needs and are
not generally soId or otherwise traded on export domestlc or black markets—(SéA—GQé—lt—ptasfs

MRF contributes b|II|ons of doIIars annually, espeC|aIIy in developed countrles supporting Iocal
communities through job creation and encouraging marine stewardship. It is estimated that 121
million people worldwide participate in MRF. While the total estimated global marine recreational
harvest is about 1% of total commercial landings, recreational removals are generally
concentrated in a narrow band of coastal areas, and impacts are most intense in localized
areas.

The lack of formal recognition of the MRF sector is a fundamental problem in fisheries
management, contributing to overfishing, conflicts with commercial and subsistence fishers, and

reduced sometal beneflts from recreatlonal flsherles Dee—ptte—ﬂs—mpeptanee—enby—abem—mce-

Addressing data gaps, stakeholder coIIaboratlon socio-economic |ntegrat|on and compllance
through education and normative approaches are essential for effective management and
societal benefits of MRF.

Sustainable resource use, goals and pathways

e Offshore oil and gas production is continually increasing and accounts for nearly one-
third of global output, with deepwater and ultra-deepwater reserves driving recent
exploration growth.

e Although incidents are trending downward, oil spills cause prolonged ecological
disruption, with hydrocarbons persisting in food webs and affecting health, reproduction,
and population dynamics.
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e Offshore renewable energy (ORE) contributes to the global energy transition and to
decarbonizing the economy, though the implementation of ORE requires careful
consideration of environmental impacts.

e The long-term sequestration of CO2 by geoengineering (or marine Carbon Dioxide
Removal; mCDR) techniques, is considered as an alternative for climate change
mitigation. However, their efficiency, viability and the potential adverse effects on
ecosystem dynamics remain largely uncertain.

e Over 80 percent of global trade by volume is handled by maritime shipping.
Decarbonizing the shipping sector is crucial because GHG emissions from ships
contribute around 3% of global emissions.

e Tourism in coastal and ocean regions contributes over US$5.5 trillion annually and
supports approximately 174 million jobs, making it the most significant sector of the
ocean.

e Tourism can negatively affect the marine environment, but there is a growing role of
nature-positive, community-based tourism models supported by targeted investments in
ecosystems, cultural heritage, and inclusive governance.

e Socio-economic inequalities are reported in many coastal regions, where ocean
dependent communities, particularly women and Indigenous people, often face limited
access to markets, capital, and technology.

e Equity in ocean governance is essential to ensuring that the benefits, responsibilities,
and opportunities of ocean use are shared fairly among all stakeholders, including
women, youth, Indigenous Peoples, and marginalized communities.

e Including gender perspectives into ocean governance enhances the resilience and
effectiveness of conservation and management initiatives.

Sustainable resource use refers to managing ocean resources in a manner that satisfies
present needs without compromising the ability of future generations to meet their own needs.

The sustainable use of natural resources is a-key to global environmental, economic, and social
stability-and-the. The ocean plays an essential role in thethis process threughby regulating the
climate, maintaining biodiversity, and providing critical resources vital-for humanshumanity, such
as food m|nerals and energy (e g. flsherles oil, gas and offshore wind).-Fhe-ocean-is-under
ge- Sustainable resource

use refers to managlng ocean resources in a manner that satlsﬂes present needs without
compromising the ability of future generations to meet their own needs.

Fhe-observedObserved trends in ocean renewable (S5A.C3a) and non-renewable (S5A.C3b)
technology developments include offshore wind farms, tidal, and wave energy systems
{SEA-C3a,-S5A-C3b).. While renewable energy developments eenterfocus on efficiency and
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cost reduction, efforts to explore non-renewable energy expleration-efforiskeep
enhaneing;sources continue despite concerns ever-about potential adverse environmental

adverse-impact-however-impacts. However, more sustainable approaches are wvisibleemerging.

Emerging trends, such as increased global interest in offshore renewable energy, the potential
use of geoengineering solutions, and growing awareness of the importance of ocean
conservation, present beth-opportunities and challenges. As the world trerds-sheould-aim-at
shifting-tewardsmoves toward a more sustainable future, it is essential to balance the benefits of

using ocean reseudree-useresources with the necessity te-protestof protecting marine
ecosystems and securesecuring social equity.

The development of offshore wind energy has become ene-ofthe-main-selutionsa leading
solution in the field-efrenewable energy sector-since because offshore wind farms provide
clean energy while minimizing the-environmental impact in-cempariseoncompared to fossil fuels.
Onln contrast, the eentrary-extraction of offshore oil and gas resources peses-threats
tethreatens marine environments, including habitat destruction and potential oil spills.

The role of ocean geoengineering (S5A.C10) solutions, i.e. the deliberate modification of the
planet’s environment, remains a contentious issue, with limited data and research on the
impacts of this technology on the oceans and broader environment{S5A-C10).. However, it is

ameng—p#epesed—selu!&ensone potentlal solutlon to the gIobaI cllmate crisis.-Marine

teel—ﬁepelmsrafé&ehasrg&%hganepr Examples mclude but are not I|m|ted to ocean fertlllzatlon

(aiming at increasing carbon absorption by stimulating phytoplankton growth) or ocean alkalinity
enhancement (neutralization of ocean acidity).

While geoengineering is still an active area of research, some studies warn of its potential to
disrupt marine ecosystems, harm biodiversity, and pose unknown consequences on global
weather patterns). Furthermore, there are ethical and governance challenges related to the
geoengineering solutions, since they may affect vulnerable communities, including coastal
populations and therefore, there is a strong need for recognition of the ecological, social and
economic impacts of such technologies and the development of international frameworks to
govern them.

AcceuntingShipping (S5A.C6) accounts for 88more than 80% of all world trade;-shipping-_in
goods by volume. It plays a vitaicritical role in global trade;-and-it-is-a-basis-eftoday’s

commerce; by enabling the movement of goods and connecting businesses with customers
worldwide<{S5A-C6).. However, the global shipping preduced-2fleet accounted for
approximately 3% of total global FFPA#GHG CO, emissions in 20242023, and the-estimates
show thatthis rumbercan-rise-by-a-halffigure could increase by 90-130% above 2008 levels by
2050. In times of unprecedented climate and environmental urprecedented-changes-green-and,
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sustainable shipping are-becemingis of critical importance. Examples of such approaches
include using cleaner fuels, employing technologies tethat reduce carbon emissions, and
optimizing shipping routes to reduceminimize environmental impact.

ReughlyAbout 90% of commercial vessels use bunker fuel, a highly polluting energy source.
This situation-limitseffortsmakes it difficult to significantly eutreduce emissions in the near future
and-a-significant-number, since more than 70% of newly planned ships;+rere-than70%; will
continue to be-fuelled-by-use traditional fuels.

In addition to GHG emissions, shipping causes other types of environmental pressure,
including chemical, biological, and energy pollution (S5A.C6). Therefore, environmental
regulations, driven by concerns about pollution and climate change are becoming increasingly
rigorous.

Ocean water desalination and salt production_(S5A.C8) show increasing reliance on renewable
energy, applied to support desalination plants. Technologies based on reverse osmosis and
electrodialysis are improving efficiency. Glebaly,-saltSalt production methods worldwide are
fastrapidly evolving toward sustainable practices.

Like-inr-many-otherocean-developmentaetivities;-oeean-Since WOA 11, the search for and use of marine
genetic resources and(MGRs) (S5A.C5), as well as the development of marine biotechnology-eentinueus,

have continued to shewrapid-growth-sinee-WOAH—~with-advaneesgrow rapidly. Advances in marine

genomics;-whieh-tead have led to many discoveries in sustainable bloproducts pharmaceuticals, and
biofuelsS5A-C5)- elopmentsinn earch mmes. Although MGRs hold
immense potential, they remain largely understudled Most areas bevond natlonal 1urlsdlct10n including

the deep sea, are obse

unexplored.

Mineral resources

The exploration and exploitation-_of marine mineral resources in maritime areas under national
jurisdiction has been driven by demand. While deep-sea mineral exploration has occurred both
within and beyond national jurisdiction, commercial exploitation has yet to begin. The
sustainable exploration and potential exploitation of marine mineral resources depend on
scientific and technological innovation, stakeholder participation, and reliable information to
effectively evaluate environmental, social and economic impacts (S5A.C7).
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Fhe-observedrapid-growth-of coastal-tourism;-despiteDespite its many positive aspects for
humans, ean-be-connected-with-the-threat-of-the rapid growth of coastal tourism (S5A.C4) can

also lead to habitat destruction, pollution, and the overexploitation of marine resources, such as

coral reefs and fish stocks{S5A-C4).. Unsustainable tourism;-including-cruise-ships-and
recreational-boating—centribute contributes to marine pollution, including plastic waste, noise

and hazard of oil spills, which harm marine life. Overcrowding efat popular destinations leads-te
the-degradation-ofcan degrade local ecosystems and adversely affectsaffect the well-being of
coastal communities. The-emergingEmerging sustainable tourism practices, such as
responsible waste management, eco-friendly infrastrueturesinfrastructure, and community-
based conservation, are crucial to mitigatemitigating these impacts and seeuresecuring
sustainability.

Socio-economic inequalities are reported in many coastal regions, where ocean dependent
communities, particularly women and Indigenous people, often face limited access to markets,
capital, and technology (S5B.C5). Therefore, policies planned-feraimed at creating an inclusive
ocean economy mustshould emphasize social equity, access to resources, and the participation
of marginalized-greuppersons in marginalized situations in decision-making processes.

Ocean industries such as fishing, tourism, and renewable energy contribute significantly to
economic growth, but they also ereatepresent challenges in terms of wealth distribution and
access to resources. Therefore, the concept of an inclusive economy-ceneept is crucial for
securing benefits of ocean resources and their fair distribution across society, including

marginalized-grouppersons in marginalized situations.

The UN Sustainable Development Goals put strong focus on the importance of gender equality
in every-aspestall aspects of sustainable development, including the governance of ocean
resources. Integrating gender perspectives into ocean policies secures that the needs,
perspectives, and rights of women are recognized, ensuring inclusive and effective
management of marine resources (S5B.C6).

Gender-oriented policies and programs that provide women with equal access to resources,
decision-making power, and economic opportunities are crucial for promoting both gender
equality and the sustainability of ocean resources.
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Introduction
Ocean Governance

e Therecent adoption of the BBNJ Agreement marks a milestone in extending conservation and

sustainable use into areas beyond national jurisdiction, reinforcing modern environmental

standards and equitable benefit sharing. The Agreement opens up a new pathway for

internationally recognized Area-Based Management Tools including marine protected areas
for the high seas

e Yet, the challenge remains to overcome institutional and thematic fragmentation, ensuring
that global, regional, and national efforts align under shared principles such as the
ecosystem approach, precautionary action, and best available science.

e \WOAIllis the first ocean integrated assessment to include an ocean governance section.

e The fragmentation of ocean governance at global and regional levels has continued to draw
significant attention over the past five years, thereby promoting the development of different
mechanisms including cross-sectoral interplay, systemic responses such as judicial
proceedings, and others that strengthen and foster multilevel cooperation such as in the
BBNJ Agreement;

e The application of ocean governance concepts across global and regional institutions

strengthens legal connectivity, enhancing coherence and synergies in governance.

Ocean govern
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Ocean-Governance

Oeean-governance (Section 3) is underpinned by a highly complex and dynamic interplay of
Statesstates, multilevel intergovernmental institutions and regimes where concepts, principles,

and means of implementation are developed and used.

The 1982 United Nations Convention on the Law of the Sea (UNCLOS) sets out_ one of the key
legal framework within which all activities in the ocean and seas must be carried out. Other
global treaties have been progressively agreed in the last 70 years, including two in-the-lastfive
yearsagreements that are-yetto-comeentered into force in 2025 (BBNJ Agreement;-2023;
Fisheries Subsidies Agreement;2022). They-are-devoted-to-differentThese treaties address
various aspects of the marine environment, including biodiversity protection, harmful fisheries
subsidies, pollution from sectoral activities and other threats to the marine environment.

In addition, a-targe-numberofmany non-binding instruments, customary lawlaws, and
associated intergovernmental policy processes focus on the marine environment. These
processes can facilitate cooperation, action, and coordination between Statesstates (e.g. UN
mechanisms such as UN-OCEANS) or the development of a common SC|ent|f|c understandlng

Develogment)

YetHowever, the fragmentation of ocean governance at the global and regional levels has
continued to draw significant attention ever-thepastfivesince WOA Il. In recent years—Mest-of
the, new binding and non-binding instruments in+recentyears-werehave been developed to
strengthen the existing governance framework and address gaps in ocean governance,
including mechanisms for cross-sectoral interplay (e.g._Convention on Biological Diversity,
Kunming-Montreal Global Biodiversity Framework (CBD GBF), 2022; Fisheries Subsidies
Agreement, 20222025; BBNJ Agreement, 20232025; International Maritime Organisation (IMO)
Greenhouse Gas (GHG) Emissions Strategy, 2023)

The application of ocean governance concepts across global and regional institutions

strengthens legal connectivity, enhancing coherence and synergies in governance.

Over the last five years, substantivethe areas of concern in-the-werk-of relevant
intergovernmental institutions have extendedexpanded beyond traditional marine environmental
pressuresissues (e.g. pollution and fisheries), to include more recent priorities {e-g-like climate
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change mitigation-and-adaptation,-marine-plasties;-, plastic pollution, ocean monitoring and
ocean-observation}-and-non-traditional-areas-such-as, food security, maritime security, migration
by sea, and human- rights-based-approach-and-food-securiby..

Overarching objectives such as a-sustainable and inclusive ocean economies-{e-g—blue
economy);, blue health, and que justice are playlng eentFaJ—Felesa S|qn|f|cant role in ocean

governance, andmanagen;lent-

Marine observations, technological developments advancing our scientific
understanding of the ocean

Effective ocean management, decision-making, and policies must be based on observations,
information, and scientific knowledge acquired through an extensive and diverse array of
methodologies and technologies used by multiple disciplines, including the social sciences,
which are integral to the ocean system. Technologies and methodologies for ocean observation
are developing rapidly, and together with advances in modeling, they are greatly increasing our
scientific understanding of the ocean and the development of management tools. These
advances are partially responsible for the progress made since WOA . However, significant
gaps remain in our knowledge of vast areas and important components of the ocean. There are
also inequalities in access to data and technologies, as well as in scientific capacity across

regions.

The use and development of automated or semi-automated ocean observation platforms, such
as Argo floats (which are now expanding to include deep Argo floats that observe depths
beyond 2,000 meters), gliders, submarine cables, unmanned autonomous vehicles (UAVSs),
remote observing vehicles (ROVs), and drones, continues to expand. These platforms provide
valuable data and information at an increasing range of spatial and temporal scales and
resolutions beyond the ocean's surface. The observation of the ocean's surface was
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revolutionized decades ago by the use of satellites. However, the deeper domains of the ocean
remain one of the major knowledge gaps due to the challenges of observing deep waters,
especially those far from the coast. This will be a major challenge during the implementation of
the BBNJ treaty. Nevertheless, significant progress has been made in identifying hotspots of
biodiversity in deep-sea habitats, such as seamounts, submarine canyons, trenches, and
hydrothermal vents.

Newer observation platforms are equipped with higher-resolution and more precise sensors, as
well as sensors that can measure new variables. Examples include the use of higher-resolution
satellite sensors, the incorporation of biogeochemical variables into Argo floats, advances in
image acquisition systems, and the use of passive and active acoustic sensors in biological
studies, including fisheries. The COVID-19 pandemic revealed the critical importance of
automated data acquisition systems when non-automated monitoring systems were interrupted.

However, the acquisition of real-time or near-real-time data is skewed towards physical
variables rather than biological variables, with biochemical variables falling somewhere in
between. This imbalance is due to the complexity of the biological components of marine
ecosystems, the different nature of their variables (e.g. taxonomic, ecological, and
physiological), the lower number of sensors developed for biological variables, and the energy
consumption of image acquisition systems and active acoustic sensors. Nevertheless, image
acquisition systems and advances in acoustic technologies have significantly improved our
understanding of biodiversity and species distribution patterns, as well as fisheries

management.

Nevertheless, research vessels are still essential platforms for studying the biogeochemical and
biological components of the ocean, as well as for managing biological resources, such as
fisheries, and for the conservation of biodiversity, habitats and ecosystems. In most cases,
samples must still be processed in a laboratory.

The advancement and expansion of biomolecular technologies, such as genetic sequencing, in
situ sequencing platforms, synthetic biology, metagenomics, and eDNA/metabarcoding, have
led to significant progress in biodiversity and ecology studies across all taxonomic groups,
habitats, and fisheries, aquaculture, and Marine Protected Areas implementation and
management. Nevertheless, the application of these techniques is limited. For example, the
study of biodiversity still requires on-the-ground verification by expert taxonomists.
Unfortunately, the number of taxonomists is decreasing globally, which has become a serious
concern.

Furthermore, long-term monitoring and observation systems are needed to understand long-
term ecosystem dynamics, including the effects of climate change, as well as for management
and decision-making purposes. International initiatives such as Argo and GOA-ON, which are
coordinated under the Global Ocean Observing System (GOOS), as well as more recent
programs under the Ocean Decade, continue to reinforce international cooperation and assist
with implementation and standardization of methodologies and ocean indicators. However, long-
term monitoring programs are often hindered by a lack of adequate long-term funding.

Modeling is now widely used across all disciplines, including climate change, ocean circulation,
species distribution, erosion and sedimentation, food web dynamics, and fisheries and
aquaculture. It contributes to progress in scientific understanding and serves as a management
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tool. The implementation of Digital Twins of the Ocean (DTOs) and the application of artificial
intelligence (Al) are particularly promising for management decisions. However, both DTOs and
Al require extensive data sets that adhere to the FAIR principles (Findable, Accessible,
Interoperable, and Reusable). Although many data remain inaccessible, initiatives such as the
European Marine Observation and Data Network (EMODnet), the Bureau of Ocean Energy
Management, the Mid-Atlantic Ocean Data Portal, and the International Oceanographic Data
and Information Exchange (IODE) are contributing to this demand.

As discussed in the governance section (and further in S4.C1), effective decisions for the
sustainable management of the ocean require the incorporation of social sciences. Therefore,
ocean observation systems must integrate social variables, and social science is increasingly
incorporated into knowledge systems.

Indigenous, traditional and local knowledges
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e |TLKisincreasingly being acknowledged as a valuable component of knowledge systems and

ocean governance models. Effective knowledge systems are challenged by a persistent

failure to recognize or engage with diverse world views, including indigenous ways of knowing.

Ocean governance models that incorporate ITLK are more likely to achieve comprehensive

marine ecosystem and well-being outcomes.

Indigenous Peoples, traditional and local community knowledges (ITLK) collectively refers to
knowledge systems developed by Indigenous Peoples, traditional communities and local
communities through extended close interaction with their surrounding environment or long-
standing continuous culture (See Section 5B Chapter 8 for in-depth description). adigeneous;
traditional-andlocal-knowledges|TLK are increasingly being acknowledged as a source of

information complimentary to classical scientific information.
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Fhe-uptake-oHHTLKis-experiencing-both-successes-and-challenges-—There is growing

recognition that ITLK can provide valuable insights for sustainable resource management and

blodlverS|ty conservatlon Ih+shas4ed4e4heumeerpera&9&eﬂll=K—mteg49bal-p¥eeesse&and

leeal—pe#speewes—The loss of a—meleg+eal—spee+esblodlver3|tv and habltat is not onIy a

significant ecological loss but also leads to the loss of cultural identity. The cultural assets of
most Indigenous, traditional and local communities are linked to the natural environment and
significant changes in these environments can undermine the cultural security of these
communities. Future-projections-and-outlooksThe impacts of change (e.g. climate) are different
across societal and cultural groups and may vary greatly between Indigenous and non-
Indigenous Peoples Certaln somal classes and groups will be impacted differently than others.
The WOA Il has recognized the need to
furthermeaningfully weave ITLK throughout the assessment in order to capture a more holistic
understanding of the state of the marine environment and inform sustainable ocean.

The ocean is an essential part of the planet's life support system. Improving its cententhealth is
crucial to the sustainability of marine ecosystems and the well-being of all life on Earth.
Scientific understanding of the ocean must be advanced from an interdisciplinary perspective
and across spatial and temporal scales if human activities and climate-related impacts are to be
managed effectively.
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