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Abstract: The production and disposal of chemical products cause environmental problems,
and as such, regional information on chemical substance hazard level is required to ensure
environmental and human safety. The RSEl hazard-based result score is a quantitative
indicator that considers the degree of impact on human health as a toxicity—weighted value.
This study identify hazard contribution and spatiotemporal characteristics by region and
chemical by calculating a hazard-based result score using pollutant release and transfer
register (PRTR) data from 2011 to 2020. Identification of the hazard-based result scores
revealed differences in the type of chemicals and industry contributing to the discharge. The
results showed that ethylbenzene accounted for 280% of the discharged chemicals in the
discharge hotspots, while chromium accounted for 290% of the discharged chemicals in
the hazard-based result score hotspots. The RSEI hazard-based result score can be used
for the management of industries discharging chemical substances as well as local
environmental health management.

Key Words: Risk Screening Environmental Indicators, Pollutant Release and Transfer Register,
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Metopolitan government
: Basic local government

Chemicals discharge facilifes(2020)
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A9 eFehE A vl S} R 71 8EA 5= SEATH(Hotspot) A1 < B4
57| Yot Al 7tA 7S AlF (spatiotemporal scan statistics, SaTScan)=
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ZFAIE Tttt k= (a9 29t 2k g7], A, EYo 2 A HiEE =
seE4 HiEwF2 201195 20139 7HA] = 52,288,640kg 0141 50,767,030
kgo 2 Zrasttizh 20164 57,247,558kg .2 S7Fstal #2020
60,206,324kg 0.2 2011 tf¥] 1.284 J713t FAE BAth E47HAE
1HE R {of7IHAIRY] A= 201149 996,401,327,105901A41
2014¥ 1,917,718,544,7800.2 &4 072 F7lok= FA1E Holt} 2016
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(a3 2) 2011~2020\1 stetE 2 HIEZ FaH7[HX|s FA)
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AEHL2 52,000,000

50,000,000
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0 46,000,000
2011 2012 2013 2014 2015 2016 2017 2018 2018 2020



IO

10~ S X32H M4

2011955 20209 7FA] A= 25070 Al++9] SFehE4 v &3t RSEL -+
N7 0] 7| AT (& DI 2k 1097t S v e B2
275,734kgol™ -l 71REA 4= Bt 7,502,554,1200| ATt HFHAH=
=2 wiEF 646,479 '6H 718k 4 31,975,767,4792.2 WEAS:
(sd/mean)E AAreHA =4 W& 2.3) Bt -3 715ERA15(4.3)7F =4
b Aol 719k 5=0] A9 Aol o & A0 R FAE T

E 1) 2011~2020 stetEd WSt |R317|8X|+2 7|2 SAH
his)

= gt 2

25 50 75

ne

S

B HEHR

0 | 514 | 23601 | 286,356 6,845,502 275,734 646,479

sfelE A fofi7[HtXl=| 0 | 68,007 | 9,866,813 |658,513,498|484,074,160,509 | 7,602,554,120| 31,975,767,479

H Aol A= 2011 R-E 20209 7HA] 3FeHE4 wi& Tt o 7|9 A=
o] SkAgt 4 0] ObA FZHE S metolr] floto] AU ERAS A
o 20114, 20164, 20204 9] 23} ZH (1Y 3)= @D} SFshE Al
A HiEH S EXE A=S fdoE s
SIsHEA S AT} i, FAE, 45 T ZAO &
A G Ert 554 WiEHe] 9Tt e fiES B o
ot el g Bt shstEA wjEFat e RSEI-R-87|9kA]529] 7
THZ 3747 Zolzt WAttt 2011 o) ShstEA Raf 74t

S, FA YR A Go A =2 S Blon, FT 2020400%
I A GEA Qo)A S Fo 75 et OE A QBT =
E}

o, M
%> R
L oxl
QL
rir
pay
o)
H



H715ExIs(B)2] #

5

(22 3) 2011~2020\1 3}3t2 %! UHSZH(A)T RSEI

171
A

@)

4

on

oy
Tor

e

o
T

20204

]

o 4] RSEI

o
=

1

=B

o]
Fof Uehita §

]

!

20164

s
2 2 AT B 14(2022)00 4] 3F

20114

PN|
=

I
(

s1=
e
A
ssi2
S ToARS
®)

]

=471
=

R

K

=

=
A =R F

o124 )
SEE)
L2}

(2021)

d
=

=
(9]
A

A
=
AR R

]

HOR A YERET. AA A8

A9E A
AL

t

3|
A

%9
H712EK]

=

Al
St
1 93

ks

s}

ol o
]

=
=

7

L,
T

8

[¢]

=
=

d
o=

T

=
2

=

5.
RSEI
A A

Xe]

St

AN

&

)

o]

B
A wE oA Ato] & K

%A 5
= 3

al

o 2



12 » AN H32H M4z

of Ao WASHE AL BAEY] SIete] SaTScand] 4 BUL
ol §3to] S B AFH B4 AASIT. 20119 Re 202097
A A5 25070 A2 SRS G/ AS AR B A%
HHE AN A, SR WEF] A9 AN R A30PFol
AR A2 FATH ST B4 A4 AYFOZ S AL T
MR A B4 BE S5 A9 SASAT Fe AT AT A
71t Aol g Bt

%@%ﬁ%ﬂmuﬁﬂamwﬁ%ﬂﬂ%ﬂﬂ@%ﬁ

o, S A2 siFsh= 47| &= BAl= 20164 F-H
A| v = 1% ﬁo&hwaﬁwﬁm%ﬂﬂmOEEH*HS
3 CAl= 2012958 2016E7H4] 3fehE4 viEo] H54
+ 202 YePthI Y 4(4). A4 EAoA= ABCA
L5 20169 5H 20209714 a4 viEwo] JF4 o2 Waistyl o
(19 40), 3P4 HiEs stAgt A 92 AL} @A B viE%o] &=
A0 2 A i),

°ﬂﬂ%ﬂ$%?%@%ﬂﬂﬁ% A A A E FHAH A9
=
=

i mo r|r
2
=
7
1o

3

r1r R

o
&tw

lo

NS

[o

HI' -{o‘t

20204
ofl a5k

oz H]—/\H 5

m_RJRJ

20f] ZatE Z2HIT EA|, FA|Z} AekA B A oA S8 AE o] 2= ch
«ﬂ%4®ﬂm)5@%§ﬂ%v4mm°ﬂﬂi i_%%ﬁéﬂ
oz

Jo
1o
5
E
Ll
)
ﬂ‘_d
_V,L



SSIE Qa7IHRISS MBI 54 24 971 13

(D) Sf3H2 QA7 MIRIE: SAT

=E

o)
o] 2 7};(]r SoJ5t X] ?l —2“31 /\E] 1(pr1mary cluster)—% A
FH B B A AR 2 9] U% 2011~20154 H# E}@%é LI

FZ 5,258,271kg & S AH A G2 ALt 79| 35k Ql
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2016~20209 0.2 Yo 57t Pt MiEF-2 4,747,013kg 0.2 S22
2E2E A A9 9] s1eEA wjE&TF ¥l 209,859kgEt 238) o]
=7 Vet
2011955 20209 -5F RSEI #3718k A 4=9] ShATh 24 A3} S5k
A4 Ze1AH 1R @8 E AHEE DAY A3t JFo] A
+ 2013~20159 2 & 3AZF Bt F-3)715FR] = 456,974,819,212=
2 9] 219 9] W G5l 7]9EA 4291 5,424,624,019E T 844 o] 4} =
EFtth. 20164 o] F |-3l7|9kA =7t 54 5] ZHaoto] H3FA A oA
SHAH A 9o SR 7] okt S HE EA9t FAI9] 9= T
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Fe ol 718EA] 429 STATE R Folt}, AL} FAI9] 2016~20201 Bf 1+
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T (N) =T P T e EEED
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1(1) 12011-2015{200.060.001 5,258,271 208,834
R ES
SIAIL 2(1) 12016-2020]158.95/0.001 4,747,013 209,859
3(1) |2012-2016|142.16/0.001 4,515,249 210,323
sia12x os7 ik | 1(1) | 2013-2015 [441.99|0.001 |456,974,819,212(5,424,624,019
§J¢A 2(2) |2015-2019|283.93|0.001 |209,860,977,878(5,136,910,620
HEH AR 7N
1(1) 12016-2020|159.56|0.001 4,755,146 209,842
slsle s HEY
stant 2(1) 12016-2020]158.95/0.001 4,747,013 209,859
3(1) 12016-2020(107.48]0.001 3,980,172 211,395
SlsH | =13
rﬁﬂoffﬂfl i 1(2) 12016-2020(250.48|0.001|198,672,123,484|5,168,878,775
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SHATH(LHE 5)).

siotEd HiEw StAT ARl A A9 BAEE CoF 37 1HbAl
O] StAZE 219l AEHRe DA 49t 2AAA7E AASHAL 3l
o, spot2d v Ee] shetEdE 4 Wil ARt FHIE B3l o

St HIEF2 SAMA] AT B9 AFL(77.39%)3 o ¥l A(13.71%)°]
7V gol HiEHY A= Ce AL =(83.51%) o 2 ¥l A(13.04%) =2

2 WEHAL, FHEE DA LA (61.67%3 BHA(12.17%) <2
2 HiEE It AgtEE DAY A% FILE 4 1 3RE9 547HA7t
17,000,000 ¢ =2 g H.o DAI9] {37154 4= 3fek=4 ol 95% ©]
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