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Abstract
This paper explores the ocean observation paradox undermining global marine plastic gov-
ernance. While the 2024 ITLOS Climate Change Advisory Opinion affirms a stringent due 
diligence obligation under UNCLOS Part XII to monitor transboundary pollution according 
to best available science, UNCLOS Part XIII structurally hinders these efforts. Continuous 
autonomous systems of ocean observation are physically essential to monitor plastics across 
the ocean but remain structurally incompatible with rigid coastal State consent regimes in the 
EEZ. Resolving this jurisdictional friction requires carving out certain ocean monitoring activ-
ities from traditional Marine Scientific Research. The emerging Plastics Treaty could embed 
pragmatic, notification-based exemptions to operationalize the science necessary for effec-
tive environmental compliance and litigation.
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1 Introduction
Marine plastic pollution, intrinsically linked to the fossil 
fuel economy and climate change, has precipitated 
a severe global environmental crisis. Recognizing 
this, the 2024 Advisory Opinion by ITLOS affirmed 
that States possess a stringent due diligence to pro-
tect the marine environment using the best available 
science. Fulfilling this mandate requires continuous, 
coordinated ocean observation to track the path-
ways, degradation and accumulation dynamics of 
marine plastics. However, a profound legal par-
adox paralyzes these efforts: while UNCLOS Part 
XII demands proactive monitoring, the rigid Marine 
Scientific Research consent regimes of UNCLOS 
Part XIII actively hinder it. Because modern autono-
mous monitoring systems drift unpredictably across 
Exclusive Economic Zones, they are not well fit in with 

static coastal State consent rules. To 
unpack this observation paradox, this 
paper first presents the plastics-cli-
mate nexus and evolving State due 
diligence obligations under ITLOS. It 
then establishes the scientific needs of 
the Integrated Marine Debris Observing 
System as a core tracking mechanism. 
Subsequent analysis highlights the ju-
risdictional friction between the physical 
realities of ocean boundary currents 
and states sovereignty. Finally, the 
paper evaluates Part XIII’s administrative 
bottlenecks, particularly the six-month 
advance notification requirement and 
assesses pragmatic workarounds like 
the Argo examples, concluding with a 
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call for specific operational carve-outs together with 
the future Plastics Treaty to support emerging envi-
ronmental litigation and compliance mechanisms.

2 Plastics production, pollution, and 
the climate nexus

The crisis of marine plastic pollution has precipitated 
a multifaceted global emergency, incrementally de-
grading marine ecosystems, endangering human 
health, and inflicting devastating socioeconomic 
costs. Plastics, defined technically as materials con-
taining high polymers that can be shaped during 
processing, and often compounded with chemical 
additives (ISO, 2013, n.d.), dominate anthropogenic 
marine litter primarily due to their extreme environ-
mental persistence. Driven by exponential production 
and inadequate waste management, these synthetic 
materials accumulate across all marine compart-
ments, from coastlines and the sea surface to the 
pelagic water column and the deep seafloor. The 
scale of this accumulation is so vast that researchers 
refer to the present epoch as the ‘Plasticene’, marked 
by a distinct depositional layer of synthetic debris in 
the geological record (Haram et al., 2020).

Once in the marine environment, plastics undergo 
complex physical and chemical degradation, frag-
menting from visible macroplastics into microplas-
tics (particles smaller than 5 mm) and nanoplastics 
(Andrady, 2015). This fragmentation continuously 
releases both secondary plastic particles and em-
bedded toxic additives into the surrounding eco-
system (Fotopoulou & Karapanagioti, 2017). The 
resulting ecological damage is twofold: macroplas-
tics inflict direct physical trauma on marine mega-
fauna through entanglement and ingestion, while 
micro- and nanoplastics infiltrate trophic webs. These 
microscopic particles act as vectors for persistent or-
ganic pollutants, transferring toxins through the food 
chain to human populations, correlating with severe 
health risks such as metabolic disorders and poten-
tial carcinogenic effects (UNEP, 2016, 2021, 2022b). 
Beyond these biological impacts, marine plastic 
pollution imposes catastrophic economic burdens, 
with global annual losses primarily devastating the 
fisheries, tourism, and maritime navigation sectors, 
which estimated between USD 6 billion and 19 billion 
in 2018 (UNEP, 2021).

This pollution originates from a complex matrix of 
land- and sea-based sources. Terrestrial leakage, ex-
acerbated by the export of waste to regions with in-
adequate infrastructure, enters the ocean via surface 
runoff, riverine transport, wastewater discharges, and 
atmospheric deposition. Simultaneously, sea-based 
sources, notably abandoned, lost, or discarded 
fishing gear (ALDFG) accounts for approximately 10 
% of floating marine debris, which directly pollutes 
critical habitats, particularly in fragile ecosystems like 
the Arctic (UNEP, 2021). Fundamentally, however, the 
material source of this pollution is inextricably linked 
to fossil fuel extraction and climate change. Global 

plastic production, which doubled to 460 million 
metric tons between 2000 and 2019, is projected 
to nearly triple by 2060 (OECD, 2022). Because 99 
% of synthetic plastics are derived directly from fossil 
feedstocks, their extraction and manufacturing ac-
count for immense greenhouse gas (GHG) emissions 
(UNEP, 2022b).

Consequently, plastic pollution functions as a po-
tent threat multiplier, compounding climate-induced 
ecological stressors such as ocean acidification, 
warming, and sea-level rise. By degrading critical 
habitats like coral reefs and mangroves, plastic de-
bris actively impairs ecosystem resilience, diminishing 
the natural capacity of coastal environments to with-
stand climate extremes (Deshpande et al., 2020; 
UNEP, 2021). Recognizing the indivisibility of these 
intertwined environmental crises, recent international 
jurisprudence has progressively interpreted treaty and 
customary obligations in light climate change which 
is linked to the plastics crisis. In its landmark 2024 
Advisory Opinion, the International Tribunal for the 
Law of the Sea (ITLOS) affirmed that anthropogenic 
greenhouse gases (GHGs) emissions constitute ‘pol-
lution of the marine environment’ under the United 
Nations Convention on the Law of the Sea (UNCLOS) 
(ITLOS, 2024; UN, 1982, 2023). Crucially, ITLOS 
clarified that Part XII of UNCLOS imposes a strin-
gent due diligence obligation upon States to mitigate 
such transboundary pollution using the ‘best available 
science’ (ITLOS, 2024; Ford et al., 2022; Qiu et al., 
2025).

Given the climate-plastic nexus, fulfilling this strin-
gent due diligence obligation requires regulatory 
means that transcend traditional, siloed sectoral 
boundaries (Hubert, 2023; IOC, 2021). Because 
marine plastic pollution is inherently diffuse and trans-
boundary, effective governance relies globally upon 
robust, harmonized data collection. Consequently, 
there is a growing consensus among scientific and 
policy communities regarding the imperative for an 
integrated global observation system capable of 
tracking plastic flows systematically across atmos-
pheric, terrestrial, aquatic, and biological compart-
ments (Bank et al., 2021). Deploying such a systemic 
framework is essential to establish the statistical 
baselines required to quantify the crisis, attribute pol-
lution to specific sources, and evaluate the efficacy of 
mitigation strategies (Maximenko et al., 2021; Rayner 
et al., 2019). Ultimately, sustained and standardized 
ocean observation serves as the scientific foundation 
upon which all coordinated international marine gov-
ernance must be built.

3 Scientific and physical bases of 
ocean observation for plastics

Before analyzing the legal regimes applicable to 
ocean observations, it is helpful to first understand 
its physical and technical basis. Some definitional 
clarifications are conducive to delineate the scope 
of discussion. In a narrow technical sense, ocean 
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observation refers to the routine collection of ocean-
ographic data across all maritime zones, capturing 
parameters such as temperature, pressure, cur-
rents, salinity, and wind (Roach, 2007). Seen more 
broadly, for example the EuroSea initiative concep-
tualizes ocean observation as a holistic ‘value chain 
of marine knowledge’ (Jolly et al. 2021; Reilly et al., 
2022). In this framework, observation is not merely 
the extraction of raw data, but a fully integrated 
system connecting the initial deployment of plat-
forms and sensors to modeling, forecasting, and the 
delivery of end user services. In practice, the term 
ocean observation usually encompasses this entire 
cycle of measurement, analysis, and data dissemi-
nation designed to foster economic value in the blue 
economy and deliver essential information for sus-
tainable development (Wegelein, 2005; Yu, 2022a; 
Reilly et al., 2022). Within this context, data denotes 
the unprocessed factual representations of the phys-
ical world, whereas information refers to the analyzed 
and interpreted forms of data that are utilized by end 
users such as governments, port authorities, and en-
vironmental agencies, in order to guide governance, 
mitigate risks, or enforce treaty compliance (ITC, 
2001; Reilly et al., 2022).

The ocean observing system worldwide is inher-
ently decentralized, composed of multiple networks 
and platforms operated at global, regional, and na-
tional scales. Conceptually, it functions as an in-
tegrated framework comprising inputs based on 
societal or scientific demands (such as climate obli-
gations or treaty requirements), observing processes 
executed by various platforms and sensors, and 
outputs delivered as data products, trend indicators, 
and hotspot alerts (IOC Task Team, 2012). Despite 
those observing platforms are fragmented across 
different jurisdictions and institutions, their activities 
are increasingly managed as integrated systems to 
maximize efficiency, avoid duplication, and ensure 
cross-domain coverage of physical, biogeochemical, 
and biological variables (Tanhua et al., 2019). 

A central coordinating body is the Global Ocean 
Observing System (GOOS), established in 1991 
under the Intergovernmental Oceanographic 
Commission (IOC) of UNESCO. Supported by part-
nerships with the World Meteorological Organization 
(WMO) and the Group on Earth Observations (GEO), 
GOOS defines standards, sets observing priorities, 
and coordinates a vast network of ship-based, fixed-
point, and autonomous platforms globally. According 
to the GOOS Status Report 2025, the system’s re-
cent expansion has been heavily driven by techno-
logical innovations in autonomous networks, such as 
the Argo profiling array, which now exceeds 4,000 
active floats, and the integration of emerging plat-
forms like uncrewed surface vehicles. These autono-
mous advancements help offset declines in traditional 
ship-based observations caused by global budget 
constraints, while new public-private partnerships, 
such as the ‘10,000 Ships for the Ocean’ initiative, 

increasingly leverage the commercial maritime in-
dustry to expand observing capacity (GOOS, 2025). 
The concerned activities should be considered as 
part of GOOS ‘as long as the sampled data and the 
products and forecasts are distributed rapidly’ to end 
users such as business, government, or regulatory 
authorities (Bork et al., 2008).

Despite these ongoing advancements and the 
active integration of biological and ecosystem varia-
bles, GOOS reports that the global network remains 
structurally ‘subcritical’. The system possesses lim-
ited resilience to financial or geopolitical disruptions, 
depends heavily on a few major state contributors, 
and suffers from critical supply chain vulnerabilities. 
Introducing the tracking of marine plastic pollution into 
this already fragile framework presents unique phys-
ical, biological, and chemical complexities that chal-
lenge traditional oceanographic monitoring (Ryder, 
2003; GOOS, 2025). Marine debris varies significantly 
in its chemical composition, encompassing diverse 
polymers and additives, as well as in physical prop-
erties such as size, shape, and buoyancy. Crucially, 
approximately 50 % of commercial plastics, such as 
polyethylene terephthalate (PET) and polyvinyl chlo-
ride (PVC), are intrinsically heavier than seawater and 
sink to the seafloor, effectively eluding surface mon-
itoring. Furthermore, even buoyant microplastics are 
notoriously difficult to accurately quantify. Standard 
surface net tows typically capture only the top one 
meter of the water column, missing deeper layers 
where plastics are drawn down by biological aggre-
gation, biofouling, and physical processes such as 
Langmuir circulation. Because of these highly variable 
transport and degradation dynamics, an estimated 
66.7 % of ocean plastics remain currently unmonito-
rable under existing observation frameworks (Isobe & 
Iwasaki, 2022).

To overcome this fragmentation and bridge the 
massive data gaps in plastics monitoring, GOOS, 
GEO Blue Planet, and UNEP Global Partnership on 
Plastic Pollution and Marine Litter (UNEP-GPML) 
have jointly proposed the Integrated Marine Debris 
Observing System (IMDOS, 2023, 2025). IMDOS 
operates as an overlay designed to harmonize ex-
isting, disparate observation networks’ data into a 
coherent and interoperable framework. This integra-
tion includes modelling, in situ observations such as 
water-following drifters and subsurface Argo floats 
that mimic the vertical movement of debris in pe-
lagic ecosystems, with the synoptic, broader capa-
bilities of remote sensing satellites as well as citizen 
science. These automated data streams are further 
augmented by numerical models that optimize field 
observations and citizen science initiatives, which ex-
pand contributions from coastal communities. Given 
that plastic waste accounts for more than 80 % of 
the total marine debris, IMDOS acts as a core system 
in addressing marine plastic pollution (Maximenko et 
al., 2019; Maximenko et al., 2021). To operationalize 
this mission, the IMDOS Steering Committee recently 
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formalized eleven dedicated Task Teams spanning 
thematic data collection, technical coordination, and 
policy engagement (GEO Blue Planet, 2025).

Following the recent second part of the fifth ses-
sion of the Intergovernmental Negotiating Committee 
to develop an international legally binding instrument 
on plastic pollution, including in the marine environ-
ment (INC-5.2) negotiations, an important direction 
for monitoring emphasizes a comprehensive life-cycle 
approach divided into three complementary streams: 
plastics in the economy (production and trade), plas-
tics in waste (collection and recycling), and plastics 
in the environment. While IMDOS is most directly rel-
evant to the environmental monitoring stream in spe-
cifically addressing marine leakages, its efforts must 
be designed in close coordination with economic and 
waste monitoring. This ensures data interoperability 
across the full plastic life cycle through harmonized 
indicators, comparable units, and integrated datasets 
routed through centralized hubs like the UNEP-GPML 
digital platform. To solidify this role, IMDOS has es-
tablished a dedicated ‘UN Global Plastics Treaty’ 
Task Team (TT10) aimed at actively engaging the INC 
process, positioning IMDOS as the unified system 
for marine debris monitoring methodologies, and 
encouraging the creation of a centralized repository 
aligned with the treaty’s objectives. However, a critical 
hurdle remains: IMDOS currently operates without a 
clear legal mandate from an international commitment 
or an UN organization, making the acquisition of such 
a mandate and sustained financial commitments a 
priority for effective treaty implementation (GEO Blue 
Planet, 2025).

The operational backbone of this integration is 
the Essential Ocean Variables (EOVs) developed by 
GOOS. EOVs are defined as the minimal, agreed-
upon set of variables whose sustained measurement 
is indispensable for understanding ocean changes 
and informing policy (IOC Task Team, 2012). As the 
emerging plastics treaty ambitions to address the 
full life cycle of plastics, ocean observation systems 
must trace both upstream inputs and downstream 
impacts (UNEP, 2022). To achieve this, a dedicated 
Marine Plastics EOV is currently at the pilot stage 
under the guidance of GOOS and IMDOS. The EU-
funded EuroSea project (Deliverable D1.5) formally 
conceptualizes this as ‘the first in a new class of 
EOVs which help the GOOS address the need to 
monitor human impacts’ rather than strictly natural 
phenomena (Palacz et al., 2022). Deliverable D1.5 
provides the foundational EOV Specification Sheet, 
establishing a Common Sampling Protocol (CSP) 
aligned with GESAMP Working Group 40 guidelines 
that augments existing ocean observing approaches 
to elevate the readiness level of marine debris moni-
toring globally (EuroSea, 2022; GESAMP, 2019). The 
scope of this EOV encompasses specific sub-var-
iables, including floating macroplastic patches, 
size-fractioned microplastics, shoreline litter, seafloor 
debris, plastics in biota, and polymer identification 

through chemical markers.
Beyond the dedicated Marine Plastics EOV, ef-

fective monitoring requires the adaptation of existing 
biological, biogeochemical, and physical variables. 
Within the Biogeochemistry EOV for Particulate 
Matter, microplastics are now actively conceptualized 
as a subclass of suspended particulate matter (Erni-
Cassola et al., 2024). Established sampling tech-
niques for particulate organic and inorganic matter 
such as optical sensors are being adapted to include 
plastic particle counts, mass, and polymer compo-
sition (Othman et al., 2023). Simultaneously, remote 
sensing under the Ocean Colour EOV is contributing 
to macroplastic observation. Recent studies utilizing 
Sentinel-2 and Landsat high-resolution multispectral 
imagery have demonstrated that aggregated floating 
macroplastic patches can be detected using spec-
tral unmixing techniques (Papageorgiou et al., 2022; 
Cerra et al., 2025). Finally, mature physical EOVs 
such as surface and subsurface currents, wind 
stress, sea state, sea surface height, and sea-ice ex-
tent, remain highly relevant, as they directly govern 
the transport pathways, degradation dynamics, and 
accumulation zones of plastics across the global 
ocean (Maximenko et al., 2019; Maximenko et al., 
2021; EuroSea, 2022).

4 UNCLOS and Part XII obligations
UNCLOS Part XII establishes the comprehensive 
framework for marine environmental protection. 
Article 192 imposes a general, overarching obligation 
on all States to protect and preserve the marine envi-
ronment. This is operationalized through Article 194, 
which mandates States to take all measures neces-
sary to prevent, reduce, and control pollution from 
‘any source’. The general obligation of Article 192 is 
further accompanied by two main categories of pro-
cedural obligations: cooperation (Articles 197–201) 
and monitoring and assessment (Articles 204–206). 
To ensure compliance and understand environmental 
impacts, Articles 204 and 206 specify the require-
ments for States to continuously monitor the risks 
and effects of pollution and to conduct environmental 
impact assessments (EIA) when there are reason-
able grounds to believe planned activities may cause 
substantial pollution or significant harmful changes 
(Dupuy & Viñuales, 2018).

According to Article 1(1)(4) of UNCLOS, ‘pollution 
of the marine environment’ is defined as the introduc-
tion by humans, directly or indirectly, of substances or 
energy into the marine environment that results in del-
eterious effects. In its 2024 Advisory Opinion (Case 
No. 31), the ITLOS broke this definition down into 
three cumulative criteria: (1) identification of a sub-
stance or energy; (2) introduction by humans; and (3) 
actual or likely harm. Relying extensively on the ‘best 
available science’ from the Intergovernmental Panel 
on Climate Change (IPCC), particularly the Sixth 
Assessment Report (AR6) and the Special Report on 
the Ocean and Cryosphere (IPCC, 2019, 2023), the 
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Tribunal determined that anthropogenic GHGs con-
stitute marine pollution. Accordingly, ITLOS ruled that 
Article 194 imposes a stringent due diligence obliga-
tion on States to mitigate such pollution, emphasizing 
that necessary measures must be determined ob-
jectively based on the best available science (ITLOS, 
2024). This conveys a clear message: protecting the 
marine environment from complex, transboundary 
stressors require proactive, science-based govern-
ance (Hubert, 2023).

The ITLOS precedent has profound implications 
for the governance of marine plastic pollution. As 99 
% of synthetic plastics are derived from fossil fuels 
and their production is inextricably linked to GHG 
emissions, the stringent due diligence standard and 
the mandate to utilize the best available science di-
rectly apply to regulating the full life cycle of plastics. 
To fulfill their due diligence obligations under Part XII, 
States are legally obliged to cooperate in good faith 
to implement robust ocean observation systems 
that generate baseline, attribution, and compliance 
data. Integrating new marine technologies for ocean 
observations, such as smart sensors, remote satel-
lite imaging, and autonomous underwater vehicles 
(AUVs), may increasingly be understood as a neces-
sity to meeting this due diligence and cooperation 
obligation.

However, deploying these observing elements 
raises jurisdictional friction. While States are man-
dated to monitor pollution under Part XII, Marine 
Scientific Research (MSR) under UNCLOS Part XIII 
remains subject to strict coastal State consent re-
gimes, balancing research freedom with coastal 
sovereignty (Caflisch & Piccard, 1978; Stephens & 
Rothwell, 2016). The physical reality of ocean dy-
namics exacerbates this legal uncertainty. Exclusive 
Economic Zones (EEZs) and continental shelves en-
compass approximately 40 % of the global ocean, yet 
their scientific importance regarding plastic transport 
is disproportionately high. Much of the ocean’s flow 
is physically constrained by the bottom and lateral 
topography found within these margins. Furthermore, 
due to the Earth’s rotation, the strongest near-surface 
flows are concentrated at western boundaries, while 
critical upwelling zones and the primary sources of 
terrestrial run-off (and thus, plastic pollution) dominate 
eastern boundaries (Ryder, 2003).

Because oceanographic events and pollutant 
transport operate across multiple cycles of variability 
that are entirely unconstrained by maritime bounda-
ries, conducting comprehensive marine monitoring 
is physically impossible without sustained access 
to these coastal domains. While Part VII of UNCLOS 
preserves MSR as a freedom on the high seas, mon-
itoring activities within the EEZ are strictly subject to 
the Part XIII consent regime. Nevertheless, interpre-
tation of and the interaction between Part XII and 
Part XIII has been discusses in this context (Hubert, 
2023).

5 Ocean observation for plastics and 
marine scientific research

While UNCLOS Part XIII establishes the global re-
gime for MSR, the Convention notably fails to define 
the term ‘marine scientific research’ itself (Caflisch 
& Piccard, 1978; Stephens & Rothwell, 2016). This 
seemingly intentional ambiguity is a product of com-
promise during the Third UN Conference on the 
Law of the Sea that has generated persistent fric-
tion between coastal States and researching States 
(Birnie, 1995). Coastal States generally favor a broad 
interpretation that subjects most data collection ac-
tivities in the EEZ to the consent regime of Article 
246, viewing them as potentially related to natural re-
sources or national security (Roach & Smith, 2012). 
Conversely, researching States often distinguish be-
tween ‘pure’ scientific inquiry and ‘applied’ research, 
arguing that the routine, automated monitoring of 
the marine environment falls under the distinct cat-
egory of operational oceanography and thus outside 
the restrictive scope of Part XIII entirely (Stephens & 
Rothwell, 2016; Yu, 2022a).

While Article 243 encourages States and interna-
tional organizations to cooperate to create favorable 
conditions for MSR, the core legal obstacle to an in-
tegrated global observation system remains the con-
sent regime. Under Article 245, coastal States have 
exclusive rights to regulate MSR in the territorial sea. 
In the EEZ and on the continental shelf, Article 246(2) 
stipulates that MSR shall be conducted with the con-
sent of the coastal State. While this consent should, 
in ‘normal circumstances’, be granted for peaceful 
research (Article 246(3)), coastal States retain the 
discretion to withhold it if the research is of direct sig-
nificance for the exploration and exploitation of natural 
resources (Article 246(5)(a)). Because tracking marine 
plastics and climate variables relies on continuous, 
long-term time-series data, this static, project-by-pro-
ject consent model is operationally ill-suited (Ryder, 
2003). The bureaucratic delays inherent in seeking 
diplomatic clearance for every sensor or float entering 
a foreign EEZ create massive spatial and temporal 
gaps in global datasets (Roach & Smith, 2012).

This operational challenge is acutely exemplified 
by the European Global Ocean Observing System 
(EuroGOOS), which coordinates monitoring activities 
across the highly fragmented maritime jurisdictions of 
the European seas. Because UNCLOS provides no 
distinct legal exemption for routine operational ocean-
ography, EuroGOOS members face significant legal 
precarity when deploying autonomous technologies, 
such as underwater gliders. These autonomous 
platforms are essential for tracking transboundary 
pollutants, such as marine plastic debris, across tran-
sition regions between open oceans and shelf seas. 
However, their unpredictable drift patterns inevitably 
cross multiple maritime boundaries, rendering them 
fundamentally incompatible with existing static juris-
dictional frameworks. Recent assessments from the 
EuroSea initiative shows that this incompatibility is 
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further exacerbated by the fact that Member States 
possess ‘no explicit requirement for consistent inter-
pretation and implementation of international rules’ 
regarding ocean observation (van Doorn & Veloso, 
2023). It emphasized that the primary operational 
bottleneck is UNCLOS Article 248, which requires 
researching States to submit detailed information 
to seek coastal State consent at least six months 
in advance of an observing campaign within a for-
eign EEZ. Furthermore, if a coastal State does not 
react by the day the project commences, UNCLOS 
Article 252 dictates that consent is merely implied, 
a mechanism that creates ‘unnecessary unpredicta-
bility for planning marine scientific research’ for un-
predictably drifting autonomous fleets (van Doorn & 
Veloso, 2023). To resolve this administrative friction, 
EuroSea advocates for a harmonized EU-level ocean 
observing policy, applying the principle of subsidiarity. 
Specifically, this includes the adoption of standard-
ized clearance request forms and the establishment 
of a centralized Marine Scientific Research Clearance 
Office in each Member State, which could act as a 
single point of contact to effectively compress the 
diplomatic clearance timeframe from six months to a 
single month (van Doorn & Veloso, 2023).

Historically, the international scientific community 
has attempted to bypass these bottlenecks through 
non-legally binding instruments. Recognizing the in-
compatibility of Part XIII with free-floating equipment, 
the IOC and its Advisory Body of Experts on the 
Law of the Sea (ABE-LOS) formulated Draft Practical 
Guidelines aiming to build mutual trust through no-
tification procedures for profiling floats (IOC, 1999). 
While providing certain stability and clarity, these 
guidelines remain incomplete: they omit emerging 
technologies like gliders, fail to regulate devices 
drifting from one foreign EEZ directly into another, and 
ultimately still build upon the restrictive UNCLOS Part 
XIII consent regime (Bork et al., 2008). An alternative 
legal pathway is the application of UNCLOS Article 
247, which provides a simplified, implied consent 
regime for MSR conducted under the auspices of 
a competent international organization like the IOC. 
Yet, applying mandatory six-month advance notifi-
cation and four-month no-objection period to indi-
vidual, unpredictably drifting platforms remains highly 
impractical (IOC, 2005). To function effectively for 
autonomous fleets, this notification timeline would 
need to apply to an overall project’s inception rather 
than individual float border-crossings. Ultimately, as 
historical debates over the Ocean Data Acquisition 
Systems (ODAS) Draft Convention demonstrated, 
UNCLOS Part XIII was simply not designed for au-
tonomous ocean observation platforms, leaving their 
legal governance firmly anchored in uncertainty (Bork 
et al., 2008). Despite the critical global need for op-
erational oceanography to track climate change and 
transboundary plastic pollution, coastal States remain 
reluctant to modify the existing MSR consent regime, 
leaving the legal governance of autonomous ocean 

observation platforms in uncertainty.
Nevertheless, the ‘Argo approach’ offers a prag-

matic legal precedent for the future. The Argo pro-
gram, which maintains thousands of profiling floats 
globally, operates under IOC Resolution XX-6. It uti-
lizes a notification scheme rather than a strict con-
sent mechanism: researching States notify coastal 
States of deployments, and if a float drifts into an 
EEZ, the coastal State can request that data be with-
held from the public domain or shared only with them 
(Ryder, 2003; Yu, 2022b). This approach balances 
the ‘due regard’ obligation of Article 58 with the sci-
entific imperative for global coverage. For marine 
plastics observation, adopting a similar ‘notification 
and transparent data’ framework, potentially to be 
formalized under the new Plastics Treaty or subse-
quent decisions, could legitimize the use of IMDOS 
assets in EEZs without abrogating coastal State rights 
(Stephens & Rothwell, 2016). The routine, automated 
collection of oceanographic data using autonomous 
platforms is arguably distinct from traditional MSR 
(Ryder, 2003; Yu, 2022a). Yet, while frameworks like 
WMO Resolution 45 (Cg-18; WMO, 2019) support 
the free operation of certain observing platforms in 
the EEZ by excluding meteorological tracking from 
the Part XIII regime, the legal boundary for environ-
mental and plastic tracking remains highly blurred (Yu, 
2022b). Furthermore, as the deployment of Maritime 
Autonomous Surface Ships (MASS) and AUVs ex-
pands for pollution tracking, clarifying their legal status 
and navigational rights under UNCLOS is essen-
tial (Venancio, 2025; Xing, 2024; Zou & Telesetsky, 
2021). Addressing these jurisdictional ambiguities is 
paramount, as continuous, unhindered ocean obser-
vation is the foundational mechanism through which 
States can actually operationalize their environmental 
due diligence obligations under UNCLOS.

6 Conclusion
Sustained and standardized ocean observation 
serves as the indispensable scientific foundation 
upon which coordinated marine governance of marine 
plastics could effectively take place. As this paper has 
demonstrated, the physical complexities of marine 
plastic pollution demand a continuous, globally inte-
grated monitoring framework like the IMDOS. Yet, the 
efficacy of such systems is severely compromised by 
the legally stringent consent regime of UNCLOS Part 
XIII. The coastal State consent, particularly the six-
month advance notification requirement under Article 
248, is operationally incompatible with the unpredict-
able drift patterns of autonomous gliders and profiling 
floats essential for modern oceanography (Bork et al., 
2008). Consequently, the international community is 
caught in an observation paradox: legally compelled 
by Part XII and the ITLOS due diligence standard to 
monitor transboundary pollution, yet legally restricted 
from accessing the critical 40 % of the ocean con-
tained within the EEZ. 

Beyond informing international policy, the data 

OCEAN OBSERVATION PARADOX
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generated by these observation systems serves as 
evidentiary ground for emerging environmental litiga-
tions. In the realm of climate change, recent judicial 
decisions including that of the ITLOS as well as by 
several domestic courts rely extensively on the ‘best 
available science’ compiled by the IPCC. This reli-
ance on empirical data is now extending to a rapidly 
growing wave of plastics litigation, where stakeholders 
increasingly seek to hold States accountable for due 
diligence failures and corporate entities liable for eco-
logical harm and public nuisance (Beresford et al., 
2022). Currently, such litigation is heavily constrained 
by the scientific difficulty of proving complex causa-
tion and source attribution within dynamic ocean 
currents (Swiss Re, 2025). But advancements have 
been made. For example, the Court of Appeal of 
Rouen unprecedentedly convicted a vessel of marine 
pollution based solely on satellite detection in 2025 
(CLS, 2025; FNE, 2025). By tracing the lifecycle 

pathways of polymers from terrestrial leakage to 
pelagic sinks and precisely quantifying microplastic 
accumulation, an unhindered observational frame-
work like IMDOS would provide the objective metrics 
necessary to attribute transboundary harm, establish 
legal liability, and enforce compliance.

Resolving this friction requires moving beyond the 
rigid interpretation and application of MSR. While ex-
isting workarounds like UNCLOS Article 247 remain 
impractical for free-floating platforms, the ‘Argo ap-
proach’ based on deployment notification and trans-
parent data sharing rather than explicit prior consent 
may prove pragmatic for a broader application. As 
negotiations for the Global Plastics Treaty continue, 
policymakers must embed specific legal carve-outs 
for operational ocean monitoring, ensuring that the 
rigid jurisdictional limits of the 20th century do not 
blind the science required to save the oceans in the 
21st.
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