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Dong chay tran song Edo nhin tir cau Noda (7/09/2007) A&(

Nhiéu rac thai séng theo déng chay tran
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m O nhigm nhua duoc xac dinh la mat van dé moi treeng toan cau. SDGs bao gom
rac thai bién va chi s6 la mat doé rac thai nhua.

(| ESELO y::{c| M Dén nam 2025, ngan chin va gidm thiéu dang ké 6 nhiém moi truong bién cac loai, dac
biét tir cac hoat dong trén dat lien, bao gom 6 nhiém rac thai bién va 6 nhiém chat dinh

duéng.

Chi s6 phu dudng ven bién va mat dé rac thai nhya

B 70~80% rac thai bién bat nguon tr dat lien va chay qua song vao dai duvong.

biéu can thiét truwac tién la phan tich dong chay vat chat thai

trén sbng dé dua ra cac giai phap va tinh toan giam thiéu
dong chay ra bién.
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Tinh nang caa RIAD ¥

Cac dic tinh rac thai song

» Cong nghé yéu cau

mVan chuyén lvgng lén theo dong chay mPon gian, Bao mat, Ty dong

m Noi trén bé mat nuéc ®m Hinh anh hoa hiéu qua

m Bao gom rac ti tv nhién (goé troi nai) va m Phan biét rac tv nhién va nhan tao
rac thai tr nhan tao(rac thai nhva) trén mat nuéc

Hinh anh hoa & Phan tich van chuyén rac thai tv

X Refer to materials made by Prof.

nhién Vé nhén taO tl‘én Sﬁng Nihei, Civil Engineering Dep.,
Engineering Science Fac., TUS
(RIAD : River /mage AnaA/s/s for Debris z‘ransporz‘)
Vé tinh May anh sieu Méy quay

quang phé

-Thiéu dinh nghia dé xac dinh rac thai -Tén thoi gian va chi phi < Giai quyét cac van dé bén trai

-Kha nang hién thj thap theo -Phan biét nhya -Nhan dang rac thai bang
dong chay tran ( cac dam tu lai) va cac loai khac sy khac biét mau sac 4
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Cai dat may quay — két néi mang YACHIYO

Engineering

# - Bat dau chup 4anh néu mvc
® Nuwoc trén mac nhat dinh
-Ngusn diéen dy phong
-May quay gan véi may do
MuC NwoC

(cung moét may duoc lap
trén cau)

: %| Tam pin
LW 10y néng lwong
May do muc /-

NuéC
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Cac bai viéet ve RIAD
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M Tién hanh phan tich muc tiéu trén séng Edo cau

Noda v&i 29 hinh anh quay phim

B So sanh khu vuc rac thai c& I&n quan sat dwgc vai trong

thi nghiém, dé tim ra m&i twong quan thuan.
(n=372,r=0.983)
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Figure 2. Scatterplots of the covered area (a,c) and transport velocity (b) calculated by our algorithm versus
those measured by the observers. Panels (a) and (c) show the comparison of the covered areas obtained in the
laboratory and river experiments, respectively. Panel (b) shows the comparison between the transport velocities
measured by a stopwatch and calculated via image processing. The line y=x is added to each panel.
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SCIENTIFIC
REPORTS

natureresearch

Quantification of floating riverine
macro-debris transport using an
image processing approach

Tomoya Kataoka" &Yasuo Nihei

A new algorithm has been developed to quantify floating macro-debris transport on river surfaces that
consists of three fundamental techniques: (1) generating a difference image of the colour difference
between the debris and surrounding water in the CIELuv colour space, (2) detecting the debris pixels
from the difference image, and (3) calculating the debris area flux via the template matching method.
Debris pixels were accurately detected from the images taken of the laboratory channel and river
water surfaces and were consistent with those detected by visual observation. The area fluxes were
statistically significantly correlated with the mass fluxes measured through debris collection. The
mass fluxes calculated by multiplying the area fluxes with the debris mass per unit area (M/A) were
significantly related to the flood rising stage flow rates and agreed with the mass fluxes measured
through debris collection. In our algorithm, plastic mass fluxes can be estimated via calibration using
the mass percentage of plastics to the total debris in target rivers. Quantifying riverine macro-plastic
transport is essential to formulating countermeasures, mitigating adverse plastic pollution impacts and
understanding global-scale riverine macro-plastic transport.

Kataoka, T., Nihei, Y. Quantification of floating riverine macro-debris transport using an image
processing approach. Sci Rep 10, 2198 (2020).




Hé théng phat trién RIAD ”
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Nha phat trién Hé thong hoa

Yachiyo Engineering Co., Ltd.
Assoc. prof. Kataoka Environmental Planning Dep.

Consultlng Headquarters

Tokyo Univ. of Science Prof. Nihei
Ehime Univ.

e T S e PR

B Phat trién cach thuc ty dong dé nhan dang

. . m Hé théng hoa RIAD
rac thai song
(Phan tich hinh anh song dé xac dinh van chuyén rac thai) B Phé bign va trién khai x3 hoi
m Xuat ban cong nghé toan cau hé théng RIAD
(trén Tap chi, v,v...)

Cai thien do chinh xac cia RIAD Nhan biét nhu cau cta nguei dung
Duva trén nhu cau va trién khai xa hoi
Hop tac Hoc thuat-Cong nghiép &
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Tang téc giai quyét cac van dé xa héi vé nhya
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Gigi thiéu tom tat vé hé thong RIAD yacurvo
Gidao sv Kataoka & Nihei phat trién RIAD (2020), YEC t6 chi&c hé thang
RIAD

Véi hé théng RIAD, tinh khéi lwvgng van chuyén rac thai co thé duoc thuc hién

Nguoi
,, dung | Hinh  Biéu do
-0 —— inh hos

Trinh duyét

Web —
Ghi hinh anh ba mit I i A
ven song bang may @Tai hinh anh @Thiét lap dieu kién & phan tich @ K&t qua phan tich dau ra

auey \ \ )

Crowd | J — ik - w— | ink = J

Chgdng?tr‘llnh SIAT Chwong trinh
tien xu ly hau xu ly

Server
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Quy trinh tinh toan dong ra rac thai troi nai bang hé théng RIAD
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Luong don gian dé nam dwec lwvgng van chuyén rac thai ven song bang May quay

Phan biét rac thai ti ty nhién va
nhan tao bang mau sic khac biét tir
bé mat nuéc

va min

CIELuv color space
, B

> P L
i
i

===

Hinh anh khac
biet Thau sic

@Tl’nh toan dién tich van chuyén amt [m2/s]

Tinh toan khai lvgng

9

Dva trén khoang cach van
chuyén rac thai trén moi

khung hinh, tinh toan dién tich

van chuyén

van chuyén amt [g/s]
# Dva trén dong dién tich & M/A,

Tinh toan dong khéi lvgng

Khoang trong gitra H/a géc
Time [+A¢

Ternafizing , Pé; Tir nhan tao V&I Mau so sanh, tinh toan va

“Xanh: Tir tw nhién
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Trang: Bé mat nwéc

N

4 N

4 N
e r=x

Phan anh
két qua

Nghién ciru thém thuc dia

Nam bat méi quan hé
gitra Dién tich rac thai
tréi néi; Alm2] & Khaéi
lvong; M[d]

cua Khugo



Vi du) Két qua tinh toan muc tiéu séng & tinh Mie.

Original

Rac thai ven sdng duoc trich xuat lién tuc.
Rac tir tv nhién (g6 tréi néi/cé) & tir nhan tao (nhwa/lon rong)

Mau xanh: Rac t tv nhién

Do : Rac tir nhan tao

Debris

Difference

Blue: natural

Red: anthropogenic

nhin chung duoc phan loai chinh xac.
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Két qua phéln tich

? n //
Mo rong

RIAD: River Image Analysis for Debris transport
'
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Vi du) Két qua tinh toan muc tiéu séng

V4

YacHvo
Song trén vung Kinki : Dong chay tran ngay 21/08/2019
Lwong van chuyén rac thai ven séng trén toan bd bé mat nwéc
tréen moét dorn vi thoi gian [g/s]
1000 — — : 10
Hinh a'jh;» o Turty nhien || _
- 100 batd:auﬂ """""""" e TIr nhan tao ||
«3- ! :
- [0 N S o D eeaes L 6 oo
g o2 | S =
) g &D i ) -
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%”: Q Téc do Dong chay ™ =
Q@ 5 L9 ®
IR RV R A TR V7 Pt
0.01 5 5 0
11a.m. 12 p.m 1lp.m
B Xac nhan Hién twong Flash déu tién do rac thai tir tw nhién & tir nhén tao gay ra
B Tim hiéu méi quan hé gitta t6c d6 dong chay va lwgng van chuyén rac thai
12
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Uéc tinh lwvgng thai nhwa & Nhat Ban
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Nihei, Y., Yoshida, T., Kataoka, T., and Ogata, R.:
High-resolution mapping of Japanese microplastic and macroplastic
emissions from the land into the sea, Water, 12(4), 2020. ‘e
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-Véi két qua Vi nhya thong thuong &
MacP/MicP %,

wéc tinh lvong thai nhya & Nhat Ban.
- Can cai thién dé chinh xac cta ban ds rac thai
nhya véi viéc thu thap két qua MicP theo dong
chay tran & két qua MacP.

Buéc 1 : Panh gia nong d6 vi nhwa va vi nhwa

VMicP VMacP
GIS MacP [g/m?]
Sy ' =a X MicP[g/m?]
<32 by e Hiaramres e

MicP at 1km-grid
A

MacP at 1km-grid

Luong mua =
Boc hoi

Z Lwong dong
+ Th N
am chay ra Q0

Buéc 3 : Nong d6 MicP(MacP) X Luong chay ra O
v

Panh gia lwong nhwa dau vao tir dat lién ra dai

dwong
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Lwong thai nhwa tir hé théng song Loai A vacuvo
v70~80% chat thai bién bat nguon tw - Hé théng song loai A/ nhiéu lvgng thai nhya

dat lien, chay qua song vao dai dwong m Hé thang s6ng véi diéen tich lwvu vec lén (Mau ds

trong biéu ds bén trai ) Tone, Shinano, Yodo, Kiso, Ishikari

Teshio

Khoi luongltyr]  River syst. /e [River syst.
-5 hikari mHé théng s6ng & khu vuc dd thi (Mau hang trong bisu
1(5)'{(5) Ishikari do bén trai ) Arakawa, Tama River syst.
- River syst.
15-20 N " " r Vé N - \
20-25 A{ W Tokachi TV 1é dong gop cua sbng loai A vao tsng
3228 . ok \River syst. 70Iu'c_rng thai nhwa & Nhat Ban
| I - - S e S S
4045 | Shonano FEQR 1) S SN NS S ONS A
B s 1 1 1 1 1 1 1 1
- River syst, ] Tone River 50 f---h-mchomhe bt oo
Yodo R'Ve" syst. | S SO Sty s
§ 'E' 30 I : / E_ 1 1 1 1 1 1
Y- Arakawa —  20{-/4--+1/3> lwgng thai & Nhat Ban tir
| River syst S 10|/--+--20 hé thang song loai A (36.8%)
= 0 L
_ Kiso River Tama River 0 10 20 30 40 50 60 70 80 90 100 110
Pl a; y5t. . SySt' # f . t
. 2fv Tong lwgng thai tr he théng séng Loai A trén ndm ol river system
o d (Trung binh caa 32 trueng hep) Nim dueoc lvong thai thyc té tr hé théng séng
hT‘;kushi Yoshida, Tomoya Kataoka, Yasuo Nihei: |Oai A & C‘én C6 biél‘l phép Céi tiéh

The calculation of total plastic emissions from Class A rivers in Japan,
Proceedings of 75t JSCR 2020 Annual Meeting, I-180, 2020.
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Yéu cau nghién ciru thuc dia déi véi dong khéi lwon :r

B Thu nhan # pixel trén 1m & khoang cach téi mit nuéc

- Can thiét lap truac do dai trén mai pixel dé tinh toan khu vyc rac thai. Nhv duoc
minh hoa trong hinh bén phai, thi can phai cé thém hinh anh dé lam thang do. Khi
dd, viéc do khoang cach tir 6ng kinh may quay dén méit nuéc phai dugc thyc hién.

- CoO thé hy vong myc nwéc hodc chiéu dai trén maéi pixel thay déi trong qua trinh
chup anh. Vi vay, can do khoang cach tir may quay dén mat nuwéc tai thoi diém chup
anh.

B Thu nhan thong tin vé chiéu réng sdng

- Viéc thuc hién phan tich trong mét khu vyc nhat dinh cda bic tranh chup can phai danh gia trén toan
bé bé mat song. Vi vay, viéc do chiéu rong song la can thiét.

B Thu nhan dir liéu vé myc nuéc (téc dé dong chay) xung quanh diém chup anh

- Phan tich & trén chi tao ra két qua vai thoi lvgng hinh anh tam theoi. Bé thyc hién cac bién phap tiép theo, can
phai véc tinh lwvgng thai trong mét nam. Vi vay, chidng ta can thu thap di lieu hang nam vé myc nwéc va téc do
dona chav.

B Thu thap rac thai xung quanh diém chup anh [Tuy chon]

- RIAD c6 thé tinh toan dién tich khéi rac thai tr tw nhién hoac do con nguei gay ra. Béi vai tinh toan
nay, ching ta can danh gia dong khéi lvong, ndi cach khac, danh gia Hé s6; a [g/m2] dé chuyén déi
Dién tich; A [m2] thanh Khéi lvgng; M [g]. Vi vay, can phai thu thap rac thai xung quanh diém chup anh,
thu thap théng tin vé dién tich va khéi lvgng cta khéi rac nay, sau d6 danh gia Heé s6; a [g/m2] véi phan
chia khéi lvgng; M[g] theo Dién tich; A [m2].
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