How can we reduce marine plastic

pollution from the river?
A case study in the Hozu-river in Kyoto, Japan.
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Outline

> River Litter : Major Source of Plastic Pollution in the Ocean

» Reduce Marine Litter from Inland Area :

» Case Study in the Hozugawa River, Kyoto.
> River Litter Mapping Project : Visualize and Analyze the garbage problem
» 3 steps to organize clean-up activities and building social institutions.

» Other Issues and Forward Agenda

» Key Words: WEB-GIS, Community Based Research, Plastic bag ban, Plastic pollution



Marine Plastic Pollution
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In order to prevent plastic pollution of oceans and rivers, it is
essential to understand how much plastic litter leaks into the
environment and how it enters the ocean through rivers.
> However, there is currently insufficient data on the
existing amount of plastic litter on land and in rivers.

Estimates of the amount of plastic litter leaking from land to sea.
> Jambeck et al. (2015) estimated that 30 million tons of
plastic litter leaks into the environment annually
worldwide
> Lebreton et al. (2017) estimated that around 2 million
tons of it is out to sea.
Previous studies have mainly based their estimates on waste
disposal data, and none have estimated the amount of plastic
litter present based on actual data on plastic litter in urban areas

and rivers.

Collecting extensive data through citizen participation

surveys to promote clarification of the actual situation and
encourage changes in people's attitudes and behaviour.

Jambeck, J. R., Geyer, R. Wilcox, C., Siegler, T. R., Perryman, M., Andrady, A., Narayan, R. and Law, K. L. (2015)

“Plastic waste inputs from land into the ocean”, Science, 347 (6223), 768-771.




Estimated Total Annual Budget at Seto Inland Sea of Japan

Collection at Sea
(Incl. Bottom)

700t/yr

Collection Ships (National) 200t/yr
Collection Ships (Local Gov) 400t/yr
Fishery Cooperatives (Incl. Bottom) 100t/yr —

How can we

r educe ? Collection Fishery Cooperatives 200t/yr
1,400t/yr Various Organizations 500t/yr
Inflow from the Land 31% —
3,000t/yr Collection at Coast l
66% Total Annual Budget 700t/yr

Outflow to the Ocean
L at Seto Inland Sea 2 400t/yr
4,500t/yr

Generated at Sea
1,200t/yr

53%
27%
; Sedimentation to the Seafloor
700t/yr, 16%

Inflow from the Ocean
300t/yr, 7%

BT

Fujieda et. al (2010)




Kameoka City

Case: Kameoka City and the Hozu River

Hozu River

The 3rd largest population in Kyoto
Prefecture: 87,090 (Jan 1, 2023).

Basin surrounded by mountains, with the
Hozu River running through the city.

One of the largest river systems in Japan,
the Lake Biwa-Yodo River system.
Located approximately 70 km upstream
from Osaka Bay.

One of of Kyoto's most famous tourist
spots, River Boat Cruise and Arashiyama.
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_g River Litter Mapping System

3 Stebs to the Solution: Citizen Science

1.Monitoring River Litter with Community People
o Create a solution that makes the clean-up day happen.
°c Map the garbage in the river by simple app and web solutions.
o Data collected and keep it updated by community people.

2.Visualization by WEB-GIS and Data Analysis.

> Visualize the garbage problem and make people understand it.
° Planning the cleanup activities in the communities and connect them.

o Opportunities for scientists, educators, organizations to analyze the data, look for
patterns, seek for trends and make a policy.

3.Let’s Start Clean-up and Keep Do It!

° Increasing public eco-awareness and regional initiatives.
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-9 River Litter Mapping System
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Distribution of litter in 3 rivers in Shino-cho area, Kameoka.

50

2N .
N @ e Ratio of the Amount of 45
\ . L] o
A8 @RI Litter for Each River 40
. N
;:g Ggm’jglk a , Toshitanigawa Un4ol§f/wa 35
7 = 4.7% — ] 270 30
® <
@*& O FHHIA Makitagawa 25
o HiEhE 4.9% 20
%ﬁﬁjjb 3 NiShikaWa 15
LY SR O Unokawa Riv. 37.8% 10
BEMI Akagawa
) 37.1% N 5 “
Toshitanigawa Riv. L 7 0. D2 0 | N B
‘ e T 1 2 3 4 5 6 7 8 9 10
~ & Miyanotani m Unokawa m Nishikawa
gawa \_ Doigawa m Doigawa m Miyanotanigawa
T TR ooge. ZENRIN B FARE 8.9% 1.6% .
m Akagawa m Makitagawa

Toshitanigawa

90.3% of garbage was concentrated in Nishikawa riv. System.
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Top 20 Items Collected in the Hozu River(2012-2019)

0 100 200 300 400 500

Beverage Plastic Bottles | o8
ooeny  JEPE
Food Containers (Form) NG 269
Food Wrappers [N 228
Beverage Cans [N 209
Plastc Grocery Bags | 1387
Cigarette Butts |GGG 133
Other Livingwares [[INGNEGEEE 133
Food Containers (Plastic) |GGG 123
Other Plastic Bags |G 117
Balls | 92
Beverage Bottle (Glass) [ IIINIG 87
Bevarege Carton (Paper) I 71
Strapping Bands |l 60
Other Plastic Bottle [ 59
Bottle Caps (Plastic) [ 42
Shoes I 42
Bottle Caps (Metal) M 35
Other Lids |l 31

Toy I 31

Garbage Survey of Hozu River by Kids Marine Litter
Detective Team

Cleanup and research activities at the sea and rivers for elementary school
students and their guardians during summer vacation.
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Kameoka Zero Plastic Waste Declaration
Dec. 13, 2018

4th declaration by local government in Japan = Zdendi

» 1st municipality not facing the sea

inion Lifestyle Features

Kameoka city in Kyoto Pref. becomes 1st
local body to seek to end plastic waste

G O a I S (exce r pt) December 13, 2018 (Mainichi Japan) Japanese version

KAMEOKA, Kyoto -- The city of Kameoka in this @
western Japan prefecture became the nation's first

local body on Dec. 13 to declare that it will strive to

(1) To make all stores offer plastic bags for a charge, in order to
first eliminate plastic bag usage, and proceed with efforts
that aim for a 100% complete switch to eco-friendly bags.

B completely get rid of plastic waste.

[Related] Austria to ban most plastic bags starting in
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[Related] Japan lagging in measures to curb plastic

Kam k M Takahu Kts thixd

(3 To collect 100% of all plastic waste that is currently being b o of Ky | wass deple e st e

Pre efecm Dec 13 2018. (Mainic] m’l oko [Related] Envi

Kunimoto ) nvironment Ministry compiles targets to

generated while aiming for sustainable resource recycling combat single.u plasi oluin
W i t h i n t h e r'e g i O n . The municipal government and assembly released the "Kameoka zero plastic waste"

declaration with a plan to enforce an ordinance banning local retailers from handing

out plastic shopping bags for one time use by fiscal 2020. The city government is even

considering introducing penalties for violators.
No other local body in the country has enacted a similar ordinance while the central
government is poised to require retailers to charge customers for plastic shopping bags.




Kameoka City Banned the Plastic Bags (Jan 1, 2021)
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NEWS Japan'’s First Plastic Bag Ban Ordinance
NEWS OPINION LIFE COMMUNITY CULTURE
NATIONAL ASIA PACIFIC BUSINESS WORLD REFERENCE COLUMN! ‘
As the world drowns in plastic, Kameoka in Kyoto and other cities % $ %@1 =
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Prohlblted from Free Dlstrlbutlon except Permitted
bags (Non-petroleum based and biodegradable).

Local efforts to clean up the Hozu River in Kameoka, Kyoto Prefecture, started in
COURTESY OF PROJECT HOZUGAWA



Conclusion

No single approach that can solve plastic pollution.

A lot of time and cost for government regulations to be
enacted.

» Combine of social action, legislative and collaborative
approaches that respond problems.

» Effective action at the national, local, regional, corporate, and
individual levels.

» Shared values from the local to the international level are needed.



