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Towards harmonization of monitoring methods 
and data sharing for ocean surface microplastics

Ministry of the Environment, Japan (MOEJ) has been working on harmonization of monitoring methods 
and data sharing for ocean surface microplastics since 2016 based on agreements concluded at the G7 
Schloss Elmau Summit in 2015, the G20 Osaka Summit in 2019, and related international workshops.



Purpose of harmonizing monitoring methods 
and data sharing



Guidelines for Harmonizing Ocean Surface Microplastic Monitoring Methods

The Guidelines propose ways of harmonizing methodologies for monitoring microplastic densities at the 
ocean surface to deliver comparable results. The Guidelines indicate the rationale for various sample 
collection methods, sample handling and processing, analytical procedures, reporting requirements, and 
other matters necessary or desirable for harmonization



Guidelines for Harmonizing Ocean Surface Microplastic Monitoring Methods

Background

Concept

⚫ Marine litter including microplastic is a global urgent matter. Measures against marine litter 

and microplastics need to be considered and taken based upon scientific knowledge. 

⚫ Understanding the actual status of pollution is important, however

⚫ Comparing and synthesizing measured data of microplastic abundance obtained by various 

researchers were difficult due to the diversified monitoring methods taken.

Harmonization of monitoring methods

Exploring how to compare existing data 

⚫ Focus on net sampling and sample analysis methods

⚫ Goal is to develop distribution map of microplastics on sea surface

⚫ Identify technical parameters to be harmonized

⚫ Consider minimum requirements and specific needs



Guidelines for Harmonizing Ocean Surface Microplastic Monitoring Methods

2015: At an international workshop held as a follow-up to the G7 

Elmau Summit, it was agreed that Japan would take the 

lead in harmonizing monitoring methods for marine 

surface microplastics.

2016: The Ministry of the Environment initiated a study for 

harmonization. Reviewed papers and invited experts 

from Japan and abroad to initiate international expert 

meetings.

2017: For examining analytical methods, an inter-laboratory 

comparison (ILC) was conducted by 12 laboratories in 

10 to cross-check standard samples

2018: For examination of sampling approaches, comparison of 

microplastic sampling methods was conducted using a 

research vessel

2019: Guidelines were released in May

2019: Additional comparison was implemented in field

2020: Guidelines were revised in June. Notes on conducting 

surveys with small vessels and in waters with a lot of 

floating debris were added. Data entry form for 

reporting items required for harmonization was 

released.

◀Two types of standard samples were 
prepared to mimic the open ocean and 
inner bay, including microplastics and 
particles of natural objects.

◀’Man-made’ microplastics

▼Particles of natural objects 

Pilot projects were conducted on site to investigate differences 
in sampling results by net type, net mesh opening, tow duration 
and tow position.

Process

Results of ILC2017 was published in Marine Pollution Bulletin (Isobe et al., 

vol.146, 2019, P.831-837), titled “An inter-laboratory comparison experiment to 

quantify the abundance of microplastics in standard sample bottles .” 



Wind speed: 

less than 5m/s

Diagram of towing methods recommended by the Guidelines

Tow duration 

Approximately 20 min.

Vessel

Vessel speed

1～3knots
*When using a 
small fishing 

boat, 1-2 knots 

Wave height: 

less than 

0.5m 

Cod end

Beaufort scale: 

less than 3

Sea conditions 

as calm as 

possible

Vessel 

Away from vessel 

to avoid influences 

of wake.

Trawl sweep area 
about 1,000 m2

(corresponding to 
200-500 m3 of filtered 

water volume)

Neuston net with flow 
meter

Flow meter Manta net with flow 
meter

Mesh openings

Ca. 0.3mm

⑧ Net type
Neuston net or 

Manta net



Marine Plastic Litter Monitoring Data Sharing Project

⚫ Collect monitoring data of ocean surface microplastics

⚫ Organize comparable dataset utilizing the Guidelines

⚫ Visualize the global density distribution as a 2D map

⚫ Open to the public

Assumed users：researchers, policy-makers, general public

⚫ The database can be used in any country and has the potential to contribute to the achievement of 

the SDGs Goal 14, Ocean Decade, and Osaka Blue Ocean Vision.

⚫ The database will be launched in JFY 2023 (TBD).



Marine Plastic Litter Monitoring Data Sharing Project

⚫ The project aims to develop a global network hub to share and compile monitoring data of 

ocean surface microplastic in collaboration with existing and future additional initiatives.   

⚫ The project produces additional values by harmonization of the data.

⚫ Policy makers, researchers, and the general public will benefit from not only the collected 

datasets, but also comparable data and easy-to-understand maps (such as survey 

location map and particle density map) provided by the database.



Harmonization: Implementation in Japan
~2D mapping project of surface microplastic abundance in the world’s ocean ~

1cm

reliable dataset of ocean plastic debris

⚫ future prediction

⚫ policy making

⚫ public awareness

2000~2019

Microplastics > ~0.3 mm, but filaments 

were discarded in analyses.

sponsored by Ministry of 

the Environment, Japan 

Coauthors:

Japan, China, Indonesia

Spain, France, Russia, Norway

USA, Trinidad & Tobago, 

8,218 surface net tows 

(Isobe et al., 2021, Micropla. & Nanopla.)





Ministry of the Environment, Japan has a plan to open these data as a “microplastic dataset” 

available publicly on the Internet 



Two-dimensional maps provided by the database (draft)



Survey on marine litter organized by MOEJ

Count floating macro litters on the sea surface from a ship in coastal and 

offshore areas and estimate the density and amount of debris in each area.

(Coastal: Approx.15 sites/year, Offshore: Approx.600 sites/year) 

(Survey method)

⚫Coastal surveys are conducted by visiting a total of 13 bays in turns.

⚫Offshore surveys are conducted in the waters of east of the Philippines, and 

the area up to around 150 degrees east longitude.

⚫The amount (number), type, and size of litter are counted visually 

Collect seafloor litter by bottom trawl 

nets in coastal and offshore waters 

and classify the collected litter. 

Estimate the density of litter by sea 

area.

Floating macro litter（Visual Observation） 2014～ Seafloor litter 2014～

(Survey method)

⚫For the coastal survey, classify 

litter collected during fishing 

operation by bottom trawling.

⚫Conduct offshore survey in the 

East China Sea, off Oarai and off 

Tomakomai. Classify the collected 

litter by bottom trawling.

Conduct monitoring survey to collect and summarize the amount, types, and composition of beach litter, and the language of plastic 

bottles in beaches.

（Survey method）
⚫Surveyed 28 sites nationwide over a 10-year period from 2010 (from 2015, 10 sites per year are selected for survey)
⚫All beach litter of 2.5 cm or larger within a 50-meter survey area is collected and classified at beaches that are not frequently 

cleaned.
⚫From 2020, the survey entity was change from MOEJ to local government. Promote the expansion of survey sites, and 

continuous surveys at the same sites to understand the changes over time.
⚫From 2014 to 2019, microplastics were also collected in order to examin the amount of PCBs and other harmful chemicals 

adsorbed on microplastics.

Beach litter 2010～

Survey the distribution of floating microplastics in the waters around Japan

(Coastal: Approx.15 sites/year, Offshore: Approx.100 sites/year) 

(Survey method)
⚫Collect floating microplastics by net during cruises for floating macro litter survey 

in coastal and offshore areas.
⚫ Identify of material using infrared rays, count the number using microscope, etc.
⚫Conduct laboratory analysis to examine the amount of PCBs and other harmful 

chemicals adsorbed on microplastics (offshore samples were examined on a 
yearly basis).

Floating microplastics 2014～



Survey on floating microplastics

Coastal waters

2015～2019

• Conducted surveys by visiting a total of 13 bays in the coastal area in turns to 

understand the distribution status of ocean surface microplastics. (In some sites, 

surveys are conducted multiple years in a row.) 

• Conduct laboratory analysis to examine the amount of PCBs and other harmful 

chemicals adsorbed on microplastics.

2020～
• Conduct fixed-point observations four times a year (spring, summer, fall, and 

winter) at three sites in coastal areas facing the open sea, which are affected by 

ocean currents, in order to understand annual changes and seasonal and sea-

specific characteristics.

Offshore waters

• Conduct surveys on the amount and types of 

floating microplastics. Surveys for approx. 

100 sites per year using five vessels have 

been conducted with the cooperation of four 

universities in Japan since 2017.

• The survey covers the offshore waters 

around Japan, as well as the southern and 

eastern seas, and the area up to around 180 

degrees east longitude.

• Plan to conduct surveys in the Philippine 

Sea, off Kagoshima, and east of Hokkaido in 

the future.
Density distribution

（2014～2019）
Survey sites

（2014～2019）

2014～

Survey sites

（2015～2019）

Monitoring survey sites 

in coastal area (2014 

~2019)
Ishikari bay(1) 

2019

Toyama bay(1) 

2016

Wakasa bay(1) 

2016

Seto Inland Sea 

(1) 2014

Genkai sea (1) 

2019

Kagoshima 

bay(1) 2017

Beppu bay(1) 

2018

Osaka bay(1) 

2018

Ise bay(2) 2015, 

2018

Suruga bay(1) 

2016

Tokyo bay(3) 2015, 

2018-2019

Mutsu bay(1) 

2016

Funka bay(1) 

2017

Site name 

(survey times) 

FY of survey






