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A radar for plastic: High-resolution map of 1 kilometer grids to
track plastic emissions in seas
Scientists in Japan develop a new method to track plastic emissions from land to sea

May 7, 2020

Tokyo University of Science

Plastic waste often ends up in river bodies and oceans, posing a serious threat to the marine
ecosystem. To prevent the accumulation of plastic debris, we must find out where plastic emission is
prevalent. To this end, scientists have come up with a new method to track plastic emissions from
inland areas to sea. This method is useful to identify the ''hotspots'' of plastic emission and can even
help to implement appropriate measures to avoid plastic pollution.
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FULL STORY

Plastic may be an indispensable part of our daily lives, but its robustness and abundance
have led to its overuse, putting a huge burden on the environment. Large emissions of
plastic waste result in its accumulation in water bodies: in fact, recent studies have
estimated about 0.27 million tons of plastic floating in the world's oceans. Because
plastic does not decompose in water, it is a serious hazard for the marine life. Thus, to
prevent plastic pollution, it is crucial to understand exactly how plastic is emitted into the
oceans. Previous studies have tried to analyze plastic emissions, but they had some
limitations: they focused on mostly mismanaged plastic waste and not how these plastic
emissions actually originate.

To this end, a group of scientists at the Tokyo University of Science, led by Prof Yasuo Nihei, developed a new
method to combat plastic emissions. In a study published in Water, they generated a "high-resolution map of 1 km
grids of plastic emissions across Japan. Prof Nihei explains, "If plastic waste continues to flow into the sea, the
amount of plastic waste will increase. To prevent this, it is necessary to clearly indicate where and how plastic
debris is currently being generated."
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To begin with, the scientists focused on the different types of plastics: microplastic (MicP), which is less than 5 mm
in size, and macroplastic (MacP), which is greater than 5 mm. They understood that controlling MicP was crucial
because -- owing to its small size -- it is particularly hard to recover once it enters the ocean. Moreover, it can
easily be ingested by marine organisms, which can negatively affect ecosystems worldwide. To avoid the emission
of MicP in water bodies, it was important to find out exactly where these emissions were coming from.

The scientists followed a three-step process to map plastic emissions. First, they measured MicP concentration
across 70 rivers and 90 sites in Japan and examined the relation between MicP concentration and land
characteristics. They collected the ratio of MacP/MicP concentrations to evaluate the MacP concentration from the
MicP concentration. Next, to obtain outflow discharge at 1 km grids, they performed a "water balance analysis" in
which they measured precipitation of water, distributed into three categories: evaporation, surface runoff, and
underground infiltration. Finally, they calculate total plastic emission, which is the product of MicP and MacP
concentrations and outflow discharge. Their findings revealed that MicP concentrations and basin characteristics
were significantly correlated, meaning that the physical features of water bodies dictate the amount of plastic
waste accumulated. Not just this, their analysis helped the scientists to estimate the annual plastic emission in
Japan, which ranged from 210 to 4,776 tons/year of total plastic.

The scientists then evaluated a high-resolution map of plastic emission over 1 km grids across Japan. They
identified the critical areas where plastic emissions were the highest. Their analysis showed that these emissions
were high in rivers near urbanized areas, with a high population density. Among these, cities like Tokyo, Nagoya,
and Osaka were found to be hotspots for plastic emissions. Thus, this method was useful in understanding exactly
where strict countermeasures should be enforced.

Unlike previous studies, this study does not assume that the plastic waste is only proportional to mismanaged
plastic waste but, in fact, takes into account the origin of plastic emissions. This makes it easier to implement
measures and curb plastic emissions in specific areas. Prof Nihei concludes, "Our findings provide new insights
that may be used to draft countermeasures against plastic emissions, thereby reducing outflow of marine
pollutants from Japan. We also introduce a new method that can be used to evaluate plastic inputs in other
regions of the world."

Story Source:

Materials provided by Tokyo University of Science. Note: Content may be edited for style and length.

Journal Reference:

1. Yasuo Nihei, Takushi Yoshida, Tomoya Kataoka, Riku Ogata. High-Resolution Mapping of Japanese
Microplastic and Macroplastic Emissions from the Land into the Sea. Water, 2020; 12 (4): 951 DOI:
10.3390/w12040951

MLA APA Chicago

https://www.tus.ac.jp/en/mediarelations/archive/20200507_0987.html
http://www.tus.ac.jp/en/
http://dx.doi.org/10.3390/w12040951


5/10/2020 A radar for plastic: High-resolution map of 1 kilometer grids to track plastic emissions in seas: Scientists in Japan develop a new method …

https://www.sciencedaily.com/releases/2020/05/200507131313.htm 3/4

RELATED STORIES

Sea Turtles Have a Deadly Attraction to Stinky Plastic
Mar. 9, 2020 — Sea turtles around the world are threatened by marine plastic debris, mostly through ingestion and
entanglement. Now, researchers have new evidence to explain why all that plastic is so dangerous for ...
read more 

Taste, Not Appearance, Drives Corals to Eat Plastics
Oct. 24, 2017 — Scientists have long known that marine animals mistakenly eat plastic debris because tiny bits of
floating plastic look like prey. But a new study of plastic ingestion by corals suggests there may be ... read more 

Rivers Carry Plastic Debris Into the Sea
Oct. 17, 2017 — Every year, millions of tons of plastic debris ends up in the sea. The path taken by plastic to reach
the sea must be elucidated before it will be possible to reduce the volume of plastic input. To ... read more 

Wax Worm Caterpillar Will Eat Plastic Shopping Bags: New Solution to Plastic Waste?
Apr. 24, 2017 — Generally speaking, plastic is incredibly resistant to breaking down. That's certainly true of the
trillion polyethylene plastic bags that people use each and every year. But researchers may be on ... read more 

FROM AROUND THE WEB

Below are relevant articles that may interest you. ScienceDaily shares links with scholarly publications in the
TrendMD network and earns revenue from third-party advertisers, where indicated.

Environmental mapping of water quality of the River Yamuna in Delhi with landfill locations
M. Zafar et al., Management of Environmental Quality, 2004

An analysis of the riverine contribution to the solid wastes contamination of an isolated beach at the
Brazilian Northeast
Maria Christina Araújo et al., Management of Environmental Quality, 2007

Oil hazard scientists open microbe war on plastics
Industrial Management & Data Systems, 1971

The characteristics of air pollution episodes in autumn over the southern Hebei, China
Fenfen Zhang et al., World Journal of Engineering, 2015

A plastic hull in tough marine service
Anti-Corr Met and Mat, 1966

Current clinical use of intravenous fosfomycin in ICU patients in two European countries
.

Remote sensing and spatial multi-criteria analysis for tsunami vulnerability assessment
Abu Bakar Sambah et al., Dis Prev and Manag: An Int Jour, 2014

Intravenous Fosfomycin: An Assessment of Its Potential for Use in the Treatment of Systemic Infections
in Canada
.

https://www.sciencedaily.com/releases/2020/03/200309130103.htm
https://www.sciencedaily.com/releases/2020/03/200309130103.htm
https://www.sciencedaily.com/releases/2017/10/171024141710.htm
https://www.sciencedaily.com/releases/2017/10/171024141710.htm
https://www.sciencedaily.com/releases/2017/10/171017110028.htm
https://www.sciencedaily.com/releases/2017/10/171017110028.htm
https://www.sciencedaily.com/releases/2017/04/170424141338.htm
https://www.sciencedaily.com/releases/2017/04/170424141338.htm
https://www.trendmd.com/how-it-works-readers?utm_source=ScienceDaily&utm_medium=referral&utm_campaign=SD_Widget
https://www.emerald.com/insight/content/doi/10.1108/14777830410560692/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Management_of_Environmental_Quality_TrendMD_1&WT.mc_id=Emerald_TrendMD_1
https://www.emerald.com/insight/content/doi/10.1108/14777830710717677/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Management_of_Environmental_Quality_TrendMD_1&WT.mc_id=Emerald_TrendMD_1
https://www.emeraldinsight.com/doi/pdfplus/10.1108/eb056074?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Industrial_Management_%2526_Data_Systems_TrendMD_1&WT.mc_id=Emerald_TrendMD_1
https://www.emerald.com/insight/content/doi/10.1260/1708-5284.12.3.221/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=World_Journal_of_Engineering_TrendMD_1&WT.mc_id=Emerald_TrendMD_1
https://www.emerald.com/insight/content/doi/10.1108/eb006729/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Anti-Corr_Met_and_Mat_TrendMD_1&WT.mc_id=Emerald_TrendMD_1
https://link.springer.com/article/10.1007%2Fs15010-019-01323-4?utm_source=TrendMD&utm_medium=cpc&utm_campaign=._TrendMD_1
https://www.emerald.com/insight/content/doi/10.1108/DPM-05-2013-0082/full/html?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Dis_Prev_and_Manag%253A_An_Int_Jour_TrendMD_1&WT.mc_id=Emerald_TrendMD_1
https://www.hindawi.com/journals/cjidmm/2018/8912039/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=._TrendMD_1


5/10/2020 A radar for plastic: High-resolution map of 1 kilometer grids to track plastic emissions in seas: Scientists in Japan develop a new method …

https://www.sciencedaily.com/releases/2020/05/200507131313.htm 4/4

About This Site  |  Staff  |  Reviews  |  Contribute  |  Advertise  |  Privacy Policy  |  Editorial Policy  |  Terms of Use

Copyright 2020 ScienceDaily or by other parties, where indicated. All rights controlled by their respective owners.
Content on this website is for information only. It is not intended to provide medical or other professional advice.
Views expressed here do not necessarily reflect those of ScienceDaily, its staff, its contributors, or its partners.

Financial support for ScienceDaily comes from advertisements and referral programs, where indicated.
Do Not Sell My Personal Information

Powered by

Free Subscriptions

Get the latest science news with ScienceDaily's free email newsletters, updated daily and weekly. Or view hourly
updated newsfeeds in your RSS reader:

  Email Newsletters

  RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social networks:

  Facebook

  Twitter

  LinkedIn

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have any problems
using the site? Questions?

  Leave Feedback

  Contact Us

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/reviews.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
javascript:void(0)
https://www.trendmd.com/how-it-works-readers
https://www.sciencedaily.com/newsletters.htm
https://www.sciencedaily.com/newsfeeds.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.linkedin.com/company/sciencedaily
https://sciencedaily.wufoo.com/forms/sciencedaily-feedback/
https://www.sciencedaily.com/contact.htm

