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AE wHshal, 3 S LAY, AEE TZAA WHHA 352428 QIF2] A&7HsA
(sustainability)= AFAIA U7FaL QT

M, A A LA 7| Sk} A2 Eke} oA ThefRt §-3 9] SRS /IR0 4
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AL SHA BAFARE AR E AR 7R Qs FAAN FRREALL, AE7IAFEARL
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1) Measures to remedy and restore damages to natural ecosystems caused by environmental pollution
accidents
2) KIM, Eun-Shik, Ph.D./Professor Emeritus, Kookmin University, E-mail: kimeuns@kookmin.ac.kr
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L9, HFLY, &5 - AE, Ll esFF2= Aohs Aoz Qsto] thE Aol A - AlA
(BA4 g 2 9 Aol BAE wsi(ELet Aol ot Ao HHE ﬂ)iﬂi otk s
FAFAAE 2w 3o} S ArdARe] S o] A 2 Hshe Alefske A "U-ﬂﬂr.

5o] 2Ygt Hao] o /24 80 AT} At o AF A 24
) 492G S M2 ] @B o] 9 o] A AREY A%l H3E 9
HE B olLleHEHAL, 2004), T ARAEA Slo] ARSI ARZeelE 2 Wsle Ual A

o] HIEJTHAEHS 2], 1985). 11 o]F, 1991¥ Y574 & #& AHL, 20074 S =
F sfidoll A AR SiHlo] AW ED §5F Q9 AR, 2012 1] EAVEA & ARL 5 A4
ot $H4 @ FARLZF A 51T

Q=9 tHEAQ! SFHLFALE 1943E~1957E Afolo] ¥HAYSH u]= LA(Los Angeles) &5
1 Y71 AARL, 19529 ARt 9= d¥l(London) AR H7] @ ¥ARL, 19709 & vl
4(New York)F 8B (Love Canal)ollA A7 EF Aot QAL 19849 Q% BT
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-~

ol

_20_



isocyanate, MIC) 7} & AFal, 19864 AYA B (Basel) A4 AF=A(Sandoz)AA] oyt
SHARLE QIsiA] 2RRIFo R SletadE tiF RE5 o] WA S AARL, 20109 1]= WA
IR A AFA G 22RIE 2 (Deepwater Horizon)2F AAIE AlFAE 2] HE= dojid |
= o} FEO] ¥R =AML, 20119 Y& SUE AR o] ofsf 2HE SFAmM 4 F

AT T2 AR QYA 5L E 4 e

o|#3t g L GAtalE ThFst SH79] H L FELE0] LA Y(sources) O ZHE UA] AA|
Z5o] HhAy 1ty H A7} e A S E-Ysto] e

3 o}
WAL T} 715E BRAES S AL AU FAL BUSte] A&7k Belehs 7]

efsla o2 Bore o, AEAC) wal A A 7 449) ek S48 At 3 HA
nhl “EA TR 49 R, ol AAE THSH BEAS] T4 1 AES
& A SFE Bed 87 89159 shajolck. whehd ofist AHA TR0 Tt AEE T
o) 5], 27 Trepgel w1 ABAES A St B4 Bo] I Bk A4x|9)
A9| nhj B op e}, o]2d A5o] FUH O WL B HTEE
B G 715 olehe S49 B, ol AHA} s HTA 2
1X}/22F 4D, ol ko] 4, §71%0) Bl olo] nhE Qo] £8 § Uolrby theket A
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9} 7)) S ElEA eAZE Belo] AR Sobteit el slE o] wulsle L4l w
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0= 8 UIH/Z1HS 53 28 1Y 1. 22 deA
= restoration process original
i ecosystems
2 through replacement/reclamation
ik
or 6. CHAl/ZHE BElA

replaced/reclaimed ecosystems
. S FegAa o ‘c."EH?{I’
gl ecosystem ’
degradation

through
accidents

(219 '5231MAS WAISASOD

‘wieyp pooy Hupds wauinu ‘uonpnpoid Aewnd)uonauny weisdsor

(2 <k klaR Sirlok BFER FRdxl)

9. 575 S0 =¥ 23
restoration process
through
rehabilitation

4. i {ry
replacement/
reclamation

rehabilitation

10. Xt E IPdS S8 53
restoration through
natural processes

@ S nars s
, degraded ecosystems

’11 F7Eo R ol GeiH

further degraded ecosystems

WEH R (BCIHY, MBY EQ/AE BN, 2FY 5

Ecosystem Structure(species diversity, biomass, soil/water properties, complexity, etc.)

v

O™ 1) SZ2ZAL0 OfsHM Tt e YEHA S| S F= 2 KAl

wE AEAE Fdote HE2 o 7 @AY F=E S olFofAl=T, (O™ D2 F
A L 2} 750l i FHAE BUAZI=H FHlor D 24 SAE Al 7= AAH.
A HAR 2AE FsoF € @AE UE He GA I $AH SR B AMNILE fEEH 29

=2o] ¥ QA HA7H] S5 9L, 1 29SS AAetH, 1 Mg &3 5443 ofshy =
go] A0l F= T FafetolAY 2 Asfste s she B olH.

= AR 22 FsfoF @ Hle FHLA=SER Q5] I 29} 7]l ”MH A A EH A

=

of olA e F=Hol 7H Y &% 23} sheka] E4o] iAo vlA|= o] 249t
Heg o ok, IF o2 EH A9 24 S ZAdste] L A=A —4‘41*-4 e
AT 5= UEF ol 7= BF Y DAt 1L dA oA B B2 tiA|(replacement), 7H/
7§ZH(reclamation), E-Hrehabilitation) 5 UH4 o] Z3E= L& Iolztal AAIE 4= 9]



tH(Bradshaw 1996) 59 2 v EH A A 752 SRR T18a s ol 2d F
of, I A HU2 AA9 dofl L7l Y TS Erlth

of71o| A F3lo] HAl(replacement) &&0]aL, F3lo] 714 /717Hreclamation) &&°lH, F3
o] E+(rehabilitation) 517 T-oh= A2 S L AARI] O3t A wt] Hk, AYEA
] JHl, BEHA ELoly AHFE fI5te] 71&ol= 5o St W4, 173l AH A EPoly
Aol dl= Az 59 Ato] 5ol mEbA Az traA 2 4= vk E71 AR 20049 44
TSl A AARE Teg s o] ot 9 Ao TRt S Y 7ol HaE FHAE B
5t7] 913t A 24 (remedial measures) & &3H HAAHo| Y e Al AH]AF E-(restore)
5kal, E(rehabilitate)sFAY S-2 Al (replace) A 7]|HA] 5= ASHmitigate) 2X] Ex= UA|
(interim) A= Z3sE R E =2 Tatrta HYA|sHT ok

Al 1A A=, L 29 7150] T AAAE A thisfA QA o2 Eds {5t ST A
Aol 225 FSHA] 9oL Ao 2 11 B3-S 29| lof ©7]= A 315 dA ol
o] TAl= F AL SJsiA HSiE U2 AFE2] B oA & o QU= DARIH, ol=et
SN A= o e A7 EQE=H lolA Alzto] A35] 2 AR AW, 2358 wtuE
AR A 28} 7]5°] H UE AH & w3 7Hs/do] Sl DAl 3, o] YAlE B =7t
o] F YT L Z2 HoAY(protected areas)ollA 1 AAdS FAISHAA AeA 7 BLE ==
Sh= Zlo] Sa%F A Hof|A &sh| = ke E AL & 4= QU

YHHA Q1 TN HokS f, fEPARLO] ofste] 11 22} 7]5o] AZtsHA mhjE AdH]

Al disiA= A4 =S 7HsiA AeiAZE B s EA] RS sfjof & 9t ofy}, o
of7tA AEA & 5 7|50l AFHEE 24|, 35202 AHA L TE sEo] B
(rehabilitation)¥| =% =450} k= Zlo|t}, SufolH AoflA AFG3t vl Zo] AHEjAIE E-Hot

A ekl Aot o A o] 28} 7]5o] ¥ W = BHA 2 7heAd Be 7] W

o[t} o]e} tjEo] o]2fjt B9 &2 Al o] Foll=, AHA HYTE 74 o ® skl 7|
Eote BUE PSS ZRE F7HAQ 83t A &4 G52 FYL 27t Qo
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AaA FARA L v)ge Aol Ak 9, 2015). 53] TeHA AskaAE W AEe
7] o2l BT SN BT, BAOGNES YL Fulo] 1 Ul FHo] T Y

F0ge A1 alaiu}. olo] YA FYALES THY 4 Y=F oA 33 WelE Fyot
Az % yE

2840l ZﬂﬂHME}(‘#&*é 2001; BHed 2002; A7 2003; ¥ & 2010; 1EE 94 2011; g
22 9] 20115 A= 2013; A2 2013). ¢, 49
FH 0 & 7IQlolA ToEM A%S B B tAoH: WiAAY o] PA=E upATHo =M F o
A2l AFAE Hojof gtk 4T 1235 A7 E el 71% % 2010; 927 2012;
S 2012; Wé%ﬂ— 2014). o]o] watA S-gueto A= 20149 12¢¥ g3 . Au 3] vkl &
FAl Bt HE(Q: 4 @A) & Ak, 20169 195 o] Hol AIPE|glo
20164 74 Wéioﬂﬂﬂﬂzﬂd Fo] == AU
20169 14 ol "4  Au|si+LA 9] Ao & wr|etol Tt FA =] | S
T3 EAEC] AR AR T, BAY YA TS TRrolA H Fa3 A77L =k o] ¥
o] AJe§o] wheta] 7192 A YA R 71l A s B Al B 5611 ] o<t Al
&oHA =3 E99 4 TeiE Y 51 LAIFIE B9l Al&stal S A

A9l
A Ao 2 @Y S AL SR Iek ArAYE A msfe] Fd3t AR of o
A= g ofotA] AL o, FF WA 3 Al e Sl A E A L] mFFA FRE S HEEA]

EZA|ACF T g o] %E}(Ol%XH 2008; o]&A] 2018).

V. SZ2FAILL LAl XIAYERA 7t Ri= Fake| it Fa o4

FAACE HOLS o, vl 1980d I AIYH Y "EAdeE -3 3 A (Comprehensive
Environmental Response, Compensation and Liability Act;: CERCLA) ¥ S E 7 3 ¥
9| YHS oM BES LAAT 2 AJARoNA AFAA s/l diet A YS Fats &
I JA(EMA 2019), SH A European Union; EU} 20044 "3H33<&0] of|f 9 1A 3%
ol3 289 X Z(Directive on environmental liability with regard to the prevention and
remedying of environmental damage) 2] YHS oA ZF S|P=FEZ dtoF 1 2HFAY A
ol whE ArAgg 71 A wsfio] et S HA FAIAAS =YsteS sHAthE2 2011 &85

=
|
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2017). °] A1 2009\ o] F- 78 tiFE vetolA 784 YRS S3llA ags SIsHA =t

20154 AF+= A&7 7= H(Sustainable Development Goals; SDGs)2] @4dolgk= 1771
o] A AFA IAE AASHL, o] BAES Eol7he =44 52 8 Wi %%Eﬂ, d1E5R 35
o= 7]%¥M3KTarget 13: Climate action, 7|33} ¥5), AFAE AT} AJECTIFA HZE(Target
14: Life below water, S| F EfA|; Target 15: Life on land, S4AJERA]) 52 X}ﬁf_ﬁo BAT}
THAH =H BEEES ook ok o, A AAZ o ZE UN2 AETHFd @K Convention on
Biological Diversity; CBD)& &5t QI AFS]7h ABETIFJo] tish 284 S &ola, A
A, F 9 A S AAUH, BT JHE M7= o= 35 SRZ AL, 11
of tj-g-5to] AHet E5= AL Y7kl

of2fgt AHlofA HZ uf, thafet 25 @ ALl oS ZeE XA A ] FlEo disiA
243t vsf g71et ok& e wyH FEHAE 246k st Afsf Wihe 82 ohe A2 &
2] AF7F 73 Yotk & AlthA] @toltk, (1| 2)+= S LFARF RS wf, T19F I
3f &of, v T, tl-S EF 5= Eoto] tiSdlior & AFFEE <A BA = S A=
St ot} of7|oflA E712 AR AF 'ehg L Ao it AIH jol A A ol b A] b= At

FEFAD

environmental pollution accidents

I3 =of QU /A mlsH XH -tz 3h X ABEHA| =] 3)
damage area life/physical harm property damage damage/injury to natural ecosystems
o3 Z&F At Ll HEE /a8 L
damage type death injury damage/loss damage/loss injury
SEA S T oA =3
ecosystem response options replacement rehabilitation
HE/Eo Bt HE/EH 1
damage/loss assessment calculation of damage/loss
3] LA e 2= ELAF/H A A HEN A S-3H/X 5
relief response & action compensation/reparation restoration/remediation of natural ecosystems
(02 2) SELQFAIL LA KIAMEH S/X|F YOHS oI5 RIAMENA| msh- M0 18 QEZR0 s)Moz

B3t R2S2 oM 2|2t SE2FMIcHTH M=o FS6HK] ¢42 HelY)
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SHANM RFEHH=T QT A SZHAMNDE RS B A/ BEA| Yo 7E
pollutants from sources pollution sinks subjects/ecosystems under pressure by accident types of impacts

| EEEEN | AZ/UH
pollution accidents =] / life/physical
atmosphere
‘ WES
” species
/AA SE A2/ 2E
V’ population/community
Y

X

2E29=E Y
pollutants terrestrial

th7l/EY/+5 2CIE= Y &4
atmos./soil /water physico-chemistry

EES
damage
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Q) 3) T AR FaFe e AEEC] Aokt A
& 239 =Tkt E4, 4) B8 @AMl QA FF e AR HA| YA (A o]
U ofg] JejAES &3 8] 7ig 29 Soltal & & ok mEbA] o]t thiAtell tisiAl w5y
7= Aldgsfof sk, 3t 11 siE et AHoflA e A HUS fIRF e ¥s 7]&o]of gt
olZ|et FL-& 5&732%3*}17} A = AEA0 tisi SE4o® A& 4 At FHY
2to] B¢ S EMEtE s oA TSt slHlo] AN ED fF @ Atalet wrste], S5
Fo Akt YT LA HolA = 20079 129 AbazE A o] 91 2008 AFE] HL71A] vid
Aol Y= FHHH AL (EHS 8 sT 31597 2009, 2019), L Ao
Foll et AFATE Tiste] gh=t], o]2et HilkSo] AARE Rok= A siFeHd, ST E,
S8 E 4 AT Fo8 FEEET, of23k RoFEE & AHolA (LH 3)ofl AT Eoks
Atk TR Eooll A ¥hE-(2008) “PETHYF S HAT A EH9] H
= o] Ao et BA 4 =9 WE /\lX Sk v} Sl
T WA AR & LAALE Qlsto] e JFe ALY HofiRl Fl&(damage)Tt Q1 Ei=
3 32l Al (injury)2 1§38 oA HEd Dot vk Aot A&ttt
o} Zro] EUw "3 %19 o & Aol gt e A Qd A3 ol A AeiA7t W= 13 24 §
£(environmental damage) 2.2 A 2Jotal, 123t 3+ &0 et WA of-& HES AYotAtt
(2 2011). g4, 19804 v]=ol| A= CERCLAG A - A ) S A gsto] A9 2
Skot e A 9 RFRYo] vh= TSl injury(Rel)2 B A YJstar, 133t injury©l Higt &
A& HES AFSHAHERD 2017). FF S utolA sk S @Al o5k A
mfo]] et &3 HAdolu Y-S Algste shd, o] 2et Ay} e A msfjo] ZAE E4 1o
gt &dl(damage) BAY A2 HolAA, BHAI7F Bz Hsil Asl(injury) 322 SfisiA]
HESH= FLS aEdof githe 2 AQkeith

_E o
e

=

V. E8h S QHAIIO| 0t XpSHAYENH mIsH-LR| Lotol Cht X

3740 GAkae} BAste] g SR AL Tes A WS RES SHe A2, oA
Z42 offe] FRAE AR gtk (1Y HE FHLBARY S EFste] B0
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Prevent

ILearn Prepare
esson

\ Respond /

(I8 4) SE2FAI0| SHHO = THZ3H7| /I8 Ul 7HX| ZQ5H IS
(OECD, 2021)

(OECD 2021). 22& =49, A §A, o]=gk 3 2 AAtar] tisiA 4] thA= viE dollA]
w et HRe} o] 914 02 AT HAYSHA] R A (prevent)She AolH. + 1A, o2fet &
BRAMILTF YA R qgsty] fsiMe ARt B W diElsiA 223 AF(manual/
guidelines)¥t X}H](equ1pments/fac1ht1es) < YHoh= 5 Y] 2| (prepare)E v|E Sflof
Sh= Zlolth. Al §iA, 1ok EF8kal ARL7E g Hlofls I ARaLe]l & di-Srespond)siAf ARaL
£ Skl A1E5HA| aRt Foll, T ARLY] Fe AlEskal aakA o7 A Adof sh= Aol
| ¥, 2=t AL o] %, T ARIRRE W (esson)e Ao], FFof © =
diElsiA o Bt e & 4= A=E tiulshof Sh= Aoltt. oA o-FH]-thS-LEL
E olojA= vl 7K 84F S FARIY] A o & f557] 917 7Y Sa7 vl Y 7154
main pillars) 2 & 12]5k= 4 :

ool =015 T, FF Ul A SH L PALE QTH AFAYEH A w]siA] L %‘%Ho}
Rt ws] fIsto] thE ARFES 23T AHA E9/A+

|F Aok & Zolt}. TR AIAISHA, 1) AeiA E/A 1 ¥4 &2 7id ’ﬁ‘jd, 2) YA £/
I+ B 92 &4, 3) AEHA SL/AF FA g 2 e A, 4) AEA B&4/A5 v R
A8 B7L 5) BEA £4/A7 FAE vl RE BA, 6) FH/ARE YA AR 5
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Hrgo = AEjA 9] & oY 9 E/Aroll TRt GRS AgstL, A
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QYA et 13
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TR, P, G 9 39, 2011, BRAYHAL HASE AT PAATLHF L] A=),
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7] EUEF(112Md %) 623p.
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