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HEE Hb R TR BOA A ] o 32 L )
AR

NEME: BFMRTEFEAREN —TH AN BRI, BLEBEFAERFT
BHEEA#HEMTEZERESN SN, NEELENAEE (KA EEFEA
HY AFMEAAYRENES (EWEHELAA)EERLEAHE - ERE EXF
R TR RR BN ER . RZ Wik, 3R TR B A AT B br k2
AMERH T ERE ., A HE ERERAFNEEABFHRTEEAREEREN
BERANEERX,EREENENNERREREU N EFERR T REE ALK EE
BRI HcEREETEN AT RAELRE 28, b, BT E
FAXGZERAGRES, AR T EEREAEARE ENEFEBRTNENESS 5
T E % R, LIk TRBEA N HREE,

EERARABELN BEMBIEEA BETERY BEAK
—athak

20224F4 H 4 H , BURFA] SR AS AL L 17128 U2 A A S S A He i o izt
5 AR 2022 AR S R AR Ak ek 22 A AR AR 4 T, A AR 25 BR (carbon dioxide
removal, CDR )X} 75 42 K 1[5 52 71 il P 558 90— 401k ik (LA R FR“CO,™ ) Rl H A I =
SR HE O IR B D20, R R R R 7R 1.5°CEE ) 2100 4F 7] G2 Ik T 2C
M) — D IARZEZR, Tt ek HUR Bk 2 % S E s ok, VbR L R
2009 4F , ¥ [ 55 42 st A TS R T CDR -4 343 g W5 M 26 70 . il 2 CDR J7 1%
FIVE 7 CDR J ko Hirfr, M ¥ CDR Jy 6 0 35 V8 1 Mt A VR v b 3 LV 3 ek Ak 55
BOR . PRIR 2 R E G PR 0 R 2 | S5 A RN R O [ AR R
#+ CDR 20 A HAS s BUR ) BE v, DA SE IR = SR HE S L5 Har . @

* WEBEARFEREFRE LR £ g K4k 7 K ¥ Balsillie B 7 3 45 g B & 5 x
TH
AR X F 2022 48 B 5 B A A A IRAT R £ BE (202207070013 ) # B B A 58 R
(@D  See Priyadarshi R. Shukla, et al, Climate Change 2022: Mitigation of Climate Change TS-94
(Cambridge University Press 2022).

@  See The Royal Society, Geoengineering the Climate: Science, Governance and Uncertainty, https:/
royalsociety.org/topics-policy/publications/2009/geoengineering-climate/, visited on 2 February 2023.

(3  See Felix Schenuit, et al, Carbon Dioxide Removal Policy in the Making: Assessing Develop-
ments in 9 OECD Cases, 3 Frontiers in Climate 2 (2021).
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T B Ak 23 X8 V3 ik T AR B R B A RO FE R BEAS B I 22 B 3 AE A XTI T A
S5 it LR 0 S0 B35 & vk AR O FE I AT RE I DR AT B AR R A A ST B B, R
PB4 7 57 1 8 B Bl i R SE PR L

2013 AE IR FE 22 L9 0E 5 )4 2 77 K osidat 1T LPAQR) 5 TR I IR EH IR
FRE T MR TR VR A, B O T T A AR AR R A HE IR
NN A AR AR/ S 52 ), I HLRT BE-S 3506 3 52 0, e R AR X 252 v e 2 )12
1 FEA G E AT, B, ORI PR IR A R R X — R R
FLAERFAE N T 0 B RV IS I SR AT B IR AR 5 O R A B HE
BRAESL , PRI 647 Sk I (e A IR VR 3 29) BT I 1) 1E Y Ak T e ik .
W, AR TS R B T 1, S — IR B E Tk — A, RN F K
HN A, XM, 5 7R8I 7 Wb 0 9 Ak 7= 77 00 36 76 it A 6 30t 1
MZENZIGIE R MR . B)5 BRSO G F R Y B E RS T N4, R
S FEARIBTE R . RIRAFAEVE RIME, (R S S A — i R ORI i
TSV FR A A R SO VR VE CDR BRI T e R . A NGBt 2 L 1%
B IE 58 28 4 1 AR AR K, {H K I AN TR A TV b sk T 5 AR Ak [ o o T AR ) 7 K
HuAHE” g R B AR I ST X T B L BR TR EOR (R A 5 ARG HE [
PRt 2s 27 M i B EAT 55

W FSCHTR R bR T AR R i — 2P kg i T B PRt 2 iR 206 X —
MR BRAE A S [ R AR s T 1 Bk T AR R 1 & ikt 5 2RI B L i — R A3k
SR L R B SRR IAE [ Sh 2235 W R TR R T TR A Z B S
Bt WEASMAZEIURE  AHOCH AR BURAE R £ & W LN A AR EAR T A
PRy R R P R TR R R 1 P R WV R TR R 1 M4 SR B A T
B RS PEAG 5 B2 A 54 5 542 BT 5 4o e A5 . @8R, I D9 DG v b sk T
BEARFARRELL TR B . WNERNFRIVIRE , = #0158 07 ) 322208
TR CHELE TSR, 5 E AN R A SCERECR AR L, E TR AR D 2

D  See Jeffrey McGee, et al., Geoengineering the Oceans: An Emerging Frontier in International Cli-
mate Change Governance, 1 Australian Journal of Maritime and Ocean Affairs 67-80 (2018).

@ See Karen N. Scott, Not An Intractable Challenge: Geoengineering MSR in ABNJ, in Myron H.
Nordquist (ed.), Marine Biodiversity of Areas beyond National Jurisdiction 189-210 (Brill 2021); Tuomas
Kuokkanen & Yulia Yamineva, Regulating Geoengineering in International Environmental Law, 3 Carbon &
Climate Law Review 161-167 (2013); Mura, Complications and Mutual Supportiveness between the Law of
the Sea and International Environmental Law: A Study on Climate Geoengineering, 61 Japanese Yearbook of
International Law 111-131 (2018); Jung-Eun Kim, Implications of Current Developments in International Lia-
bility for the Practice of Marine Geo-Engineering Activities, 2 Asian Journal of International Law 235-260
(2014); Anthony E. Chavez, Using Legal Principles to Guide Geoengineering Deployment, 1 New York Uni-
versity Environmental Law Journal 59-110 (2016).
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R SCHIR M A I B v ) WA TR IR TR L BR T AR FOR o B PN STHR A T 58 N A EAR K
REJE B AE 2 1 [ SMIF S Y S5 F2 R, A [] IR A 7 — S8 R ) F 5 T 1) R A
BN, FE PN =73 XA IR Bk TR ROR 1 [ % 5 BORUEA T 118 S0, IR X
F [ BURF AR M Bk TREEOR 2 BRIG B RE h A S S kR TRk B
Rk, HATE N B BISOTIE MBI R L b A R e AR A R TR E M
TR 3 R TR A AT A 0 S50 50 R B PE A A R 43P | R 22 A ) PR e L e
[l PR o5 B A1

— T EFRERATEX i Ik TR R KRB EE NS

(—)(BREEBEEAY)

T S I R AR 1 R S PR EA SRS, R 5 A Bk e 28 AR A DG 1Y)
AR A B A W2 A 1982 4F (B V1R /A 29 ) (United Nations Convention on
the Law of the Sea, UNCLOS)., EFUNI, XA EWE H T2t 2 ER A2
Ve b K TR BRI 25 T UNCLOS Z4bh o 38 3 X (4t gl S5 203 AN 29 ) 55 31 5A %
RAVFEREFIN 45|, UNCLOS FA7E R i Bk T AR HOR e akin B4R A R BOLHEE
R AT RETE

LI PE PR EE OR AP IR T PR M BR TR AR LS5 PR 2R

T PE IR TR 5 UNCLOS 56 -+ 34 T PE IR B i PP A O 42 Z (8] B 2%
VIRTE AR R, X 32 SR 5L T K TR B AR 114 SI il 7 78 X6V 3 B 555 1 i 201 9 AL
B () AT REE . UNCLOS 55 192 S5 |, 45 B 604 PR3P FOR SV VR PR 1Y 55 o iRl
CHEABLIN S 0L N )50 31 4550 1 ) SR e 3@ )™ iz 25 3R ) 2 45 1 i
i, ARV E GRS 192 564F y— T PRk — M a2 0E 568+ 80501
TE 453K, — 7 T, 55 192 45—t L5532 B A ER o3 oAt 45 3R E AR 5 S35 1 24
H, HR AL IR MR R S 194 2% 505 195 415 196 4517 11 i/ A thl g v BRBE 75 5 © 5
— 7T, 55 194 25 55 195 2R ISR 196 202 X580 192 2k i di e fnasfb . S8 Ik, 752X
VR MR TR R J& 75 A4 1 UNCLOS 0T A9 ¥ 3 R85 75 4L i AU AT € . UN-

O BZREZLF(BFEARTRNARHERGHXETERN), CBETFR L EHE)2022F %2
B, E228 T HEB (RPREFTEFRE TR EREAH EE R T), (P EIFREE HE)2021
FHEOH,E132-139 T B HRAABEIRERENER—UTREKRMEEHEEN ), (P
ElA B -JR 5 F)2020 F 8 11 4, 8 34-2 7 39l ERL(ABEELE R THRIEFAXNERTE
AR, CE P #2012 B S, & 5-10 T RF(ABEENE T THF L0 EREAH), +
] ¥ 3 K F 2014 4580+ F 6096 X o

@ ZH[X]ZA-H EEES & (19828 & HEFEANFENE 4%), B XE . EWF, BHF
HRAE 2018 47 1], 5 36 T .

(@  See Jianping Guo, The Developments of Marine Environmental Protection Obligation in Article
192 of UNCLOS and the Operational Impact on China’ s Marine Policy-A South China Sea Fisheries Per-
spective, 120 Marine Policy 1-2 (2020).
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CLOS 25 1 25256 1 R 4 WL E T MG PR IRBE 5 Y2 " IR AL &, Az 4k, 1 Ak
AT RETE B R N R SRR PR A B T R 1) (IE R BERHE: | B e B 1k AT
Sk SR A I AN 2 1 T X VA PR 1 S AR R ), 3 T SR U A R, DA T
Jiti RS Ay 061, 3 il S 2 3 ok v 9 L 2 A ok A HL A S 7R 4 5 AR VR DR A 1
B S 88 58 W i COL B FE F7 , e 05 COL M1 R IR o VELI 6 it AT ot oA 75 31 B2
S 3 DA TR] PR A i R Y SR AR R B b 2 S B0 VR IR AL BN
TS K I e S A XU AR M A S R R AE M AR . P I T, ST R R £
JET , TRV VE T R B35S B At 8 5= W 3 B B 5 R AR S A 6T
TR VR RS B TR P S IR o 0 2, W A RT REAA B UNCLOS 300 1) “ W i
WEET5 YL,

UNCLOS 5 195 45 H e 45 B T A AK 101 35 sl i 0 2 B sl L rp— b 7 e 728
T — PG Y 55 . BEAR 1RSI UNCLOS 26 195 £ F CO & BRI V53" o 1EN
HERR S AR 22— 10 CO,, A G HAE T4 . X a2
RYHEHE BN . SR, 2GRS COLl T — E BUE R, Bk 5 — E oA
SENTG G e — 48 AE AR IR AL A AR S AR S R = AR A
ARFEREE . FIL, CO MRS MNTE P e T KA P X Fp R & . @ HAf,
EF E Z A B COM TS Y, AN, 2005 4F , 4 R EREE 5B 4 CO. A0 A (RS 1
PR ZOMEER LA B, 2007 4F , 28 E i ik B LA S:4 R R A R e IR E R
IRAF A G T 28 BRI MG Y WA R S, FT DL SRR B EA T A . 2009 4, 38 [ R4
FAIAE CO AR ZMBIT YY) . TRE X CO AR TG eI A R4
W ARBARSCIN A, 78 A BRA A Ak 1] R A 2 1% 10 K A e s Ye A A 14
B EL B YA H bR A SE B

AR M ER TR BOR BB RIFR 5 2o 138 2k WSO 3547 CO. LAIA 2 22 iff 4
BRAE AR PR AR AT JC I bt O X TR R AT 7= A AR . i n WAL B 7
T I BRI 0 TR A o 1 P Ay K SRR R R S PRI, AR CO, 5 1A% T A o) &
A4, e 208 COL LARIR S AR Sk IR AR B T B N il e 2 . “ AR AT

(D  See John H. Martin, Glacial-Interglacial CO, Change: The Iron Hypothesis, 1 Paleoceanography
and Paleoclimatology 1-2 (1990).

@ See R.S. Lampitt, et al., Ocean Fertilization: A Potential Means of Geoengineering ?, 1882 Philo-
sophical Transactions of the Royal Society 3930-3931 (2008).

(® See Richard A. Epstein, Carbon Dioxide: Our Newest Pollutant, 4 Suffolk University Law Review
799 (2010).

(@)  See Massachusetts v. EPA, 549 U.S. 497 (Oyez 2007).

(® See John M. Broder, E.P.A. Clears Way for Greenhouse Gas Rules, The New York Times, April 17,
2009.

©® See Phil Renforth & Gideon Henderson, Assessing Ocean Alkalinity for Carbon Sequestration, 3
Reviews of Geophysics 637 (2017).
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TR PR XU , R 2 WA e v G AR T DA rT 3 i) 07 X g
SER R Yy R T2 DI RE , BB A A T BE 2 M IR VAR A W 0 R BT 4 . VIR
UNCLOS 2} 195 5%, VB Ak 15 A 14 07 PR L 2 il [ 482 b b1 53 sl fes 5 (R 1 1)
CO.) N— A X IR (KA H R 2 7 — A Xk ), ol —Flis g CRA I &
1) COL MR BE ) e Ak R 5 — Tl G Gl I 7E A 35 1 COLMREE ) o PRI, g vE b sk T 7%
FAR B RIVE A ZAR, 78 E Pt S A IR 2 2 10, 25 B KT Bk TR
AR PR IR IR 15 L R 21 5 E , LA 3BT 3K 31 UNCLOS 26 195 4% Frise e 1Y 55 H b o

UNCLOS % 196 45 H 2 £5 XA 1l 58Sk i 508 90 R i 5 | 32 57 O 4P
LRI 55 o 25 R B M BR T REEEARTE SIf b SO0t ek 2 R 1 i FH A
Y s [k, Ve TR R B A B R S R R I e SR A G B W R
Wik, X E M UNCLOS 55 196 5t o] LIk H TR ER TR AR, T Rk£
B M ER TR AR 9 A T 9250 =B UE By B, B UL Rk T B AN S 1 R 45 AR 45
UNCLOS % 196 4% Wi il ] G S S0 7R IR 855 V5 Y I PR Bk TRE R RIS 3 . (EAR R
(A2 , 12 2N R ST 1) 5 EET 40 ) 25 o b St v v Bk TR R I I S 55, & A B A
BERAE LI AR T Y TR ARICR . P g R T UNCLOS i K 7 1 7
ek 5 E A BT AR 2 1] 2R — i b 1 S DG 2R T U (50 1 ) L S e S
Ro YRRV MR TR B AR X IR R PREE A 1 R e R e DR (LR, [ R
IEARFE AR I 1 I PRy B T4 T s )2, 45 EIAR H UNCLOS 55 196 45 R HL— V102 (1 4 it
etV 3K T RR AR T SR T RV (B, AN HY i UNCLOS 55 -1 3R 43T R 5
P54 5 i o

2R VERL A I R M BR TR R AR A A ER

UNCLOS AL FRIE A (B T =350 ) ME T 45 BT R I FE R 2 i AR 5
%5, 1K B KA VR ML R TR BRI 92 305 2 24 ™ 4% 38 5F UNCLOS. UNCLOS 5 245 5%
FEE 246 25K T 2% EIFE S . & T8 2855 X R Z8 T JR M i B = o A AR SR, 3
FEAAR AL F5 1 1 Jit IS AE PN A4 T A T T M BR T2 B AR AR 9 35 3 A b BRI [ 72 i 7
Ko B4, UNCLOS £ 246 2555 3 3R fib [ 5545 3278 B bR 2l 2UFE 1 it [ 4 J8 28 T X
ol KR AR A T I B 55 75 B0 PRI LK, RIS 30 % S AT H 7 Fn BG ik ¢
TR R R DI AR 27, R H MR AERE , R LR
2% X BOK Bl AR A T 3k T AR B AR IS Sh a2 1 Rl A 45 10 3G #E OC T
BB R LA 4 AR 5, DU VR Vi A AR 4 Ath ) i 2% 248 Bl PR gl 8L %

(D See Wil Burns & Charles R. Corbett, Antacids for the Sea? Artificial Ocean Alkalinization and Cli-
mate Change, 2 One Earth 155 (2020).

@  See Philomene Verlaan, Geo-Engineering, the Law of the Sea, and Climate Change, 4 Carbon and
Climate Law Review 458 (2009).

(3  See Sophie Gambardella, The Storm Emergence of Geoengineering in the International Law of the
Sea, 2 Carbon and Climate Law Review 127 (2019).
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& 2% IX B R i 2R O i () v bk T AR B AR 5E 15 3l

YT, VI ARAE D — A ek TR R & R I H TR e ek ] AR AR DL
AL EH B, 140, 2012427 A g R A kK 5 S W4T T — 00 A i IE ik
95 AR PR B0 i N 5 A (fe % /A 24 ) (London Dumping Convention,
LC) FI{Ae Sk s 29330 € 45 ) (London Dumping Convention Protocol, LP )% 24 /5 1Y
5 ZU G, I S EUM S KRB X 3 TF R A . 25T, IR R TR AR 2
A4 UNCLOS 3T (i PERL £ A 5T, 2 6 HLAE 535 F UNCLOS 45 + =%/ 10 &
PR . HAK UNCLOS Jf- AR B A 5 v Ve R i o8 ik A S, (H I PRk B 7E 2014
A R A B S R F e g X T RIE A TR ST H B A UL 5 T AN H
TS BOR B 53 ) 2 T T B T — 003l e 3 A S it Xo) T S B E oY H
PRie A B, “245 G UNCLOS 55 246 2555 3 3 [ 58 52 B K [ B Al 461] , — T 0 7 b BR
ARG SRR TR St b 22 /0 00 R R 4 AR R 38 R X PR 1Y)
NGRS, T BB AN B A% BT R A9 . S8 F Bl I B bRl FIZLRAFAE AR K
AN 2 P S AR, PR UNCLOS 1t BT Ak AR 5 S35 19 45 3853 TE LAAT 5048 3L it
HRFAISE

EAS IR A9 /2, 2010 4F , LC-LP 4 29 )7 Kozl ok 7 (O T80 Sl v it N i) F) =7 A
FEVFAGHESL ) (LA P ARCPAGHESE ) ) o IZAESRAE H T8 — PEAk I T8 2 UL A5 Bl 2 7
Fi4 LCH LPIUT B Ak MR At 50 7 T BoA H 2 THAE M E . 2555 1, LC 5 LP
W AR S G R R A AR T AR L 8T B R IS PP HESR) o
[ B 36 BRI HT A0 k9T N B3 5 R BT - 246 (Lucas Dotto) 147 3 B « fifl /K % (Bryan
Pelkey ) AN, G R AL FE I 2 . SvA B il 5 50905 . (PEARHESE)
W T e — 2R B AL T 7 ie BB X IEAESEA T AR 2= A0 (ELAE LB R 7Y
FIWr, CEET U, A LZEXT UNCLOS | B 5858 B S R A7 LA A, ARSI
HiEk TRRE AR RN E (GIE R ) .

Hi T UNCLOS 2 [¥ 5 & FE i s R N T i T VR 22 B, Fir LASE -+ =30 93 “ Mg R
SR W EE B i MR SO TE L R SO TR . OB SE , UNCLOS A TE G &

(D  See Chuxiao Yu, Implications of the UNCLOS Marine Scientific Research Regime for the Current
Negotiations on Access and Benefit Sharing of Marine Genetic Resources in Areas beyond National Jurisdic-
tion, 1 Ocean Development and International Law 6 (2020).

@  See Harald Ginzky & Robyn Frost, Marine Geo-Engineering: Legally Binding Regulation under
the London Protocol, 2 Carbon and Climate Law Review 83-85 (2014).

(3 See Whaling in the Antarctic (Australia v. Japan: New Zealand Intervening), Judgment, ICJ Re-
ports 2014, para.97.

@  See Lucas Dotto & Bryan Pelkey, Assessing Scientific Legitimacy: The Case of Marine Geoengi-
neering, https://www.cigionline.org/static/documents/gf policy brief no.10.pdf, visited on 10 February 2023.

(® See Rafael Casado Raigon, Scientific Research in Maritime Spaces Recognized by International
Law, 2 Revista Espanola de Derecho International 183-184 (2016).
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JR 22 DX RN R i 1 (R PR R A R 58 sy T [ . VK, UNCLOS 7K A I 1
6B A PR B TR A AL . PRI, UNCLOS il B2 AL
FIRATAE B E T L5 PERR . X SN AR T UNCLOS I I SE 8l 14 A2y
1) i 717 5 K PR B2 bR PV PR 2 R 5 38 Y 43 v [ 2 T 5 & 0 2 22 [R] P 1Y
B, Bn, MRS IR , AT 20 5 BRI —2F , & i S0 e RN 95% . @
BARTEN TG AT VER AT ST S UNCLOS 5 87 44545 | UM MLE A KA =z —,
{HX Tl [ Hy AR 252 31— R T p s A R . 5T 5 2, A O Kl 48 [ PR 41
FES WA TR MR TR AR Sk, A4S AL K iAT B h Al B i ik
TR R SRS T 1N, S IR G B 2= I VU R A A s oK) Ak ) R 32, A
e GRAR VAL VE A3 — TR 100 K ABTAR 15°~45° 189 N 358 SR Ul 22 152 A 0T I RS
Ak, @ T — TR IR TR A T B 23 BELAS- Al =1 A9 04T A Fh AT 332 52 UNCLOS 48
87 545 2 HLAE , I, > 5 [ > SR ORI A it 26 A 7 BIp ], DT vl 3 bk TR R
() S2EAF 7 UNCLOS .

(D) MEBWELL) REWES

LC 5 LP s T8 % By b A3 28 Wy S HAb ) o i et i i PR A 2 ot T
HuBR TRE AT S5 B 1] 5 7 v B850 0T B8 X BT 7 A A ) 5 ) 1) 0 SR e i
LC 5 LP A W] RE 23 LR A RO E 3K TR AR T 2l 1 AR -

XV MR T AR AU B A 7 oA i A

KT FAT AR L LC 5 LP 3T 1 “f5if8] ” (dumping) , LC 55 3 4555 1 B RILP 58 1
SR AR T IR AR o WAL R L TR R L ST 3K T
FRHARNE BB 01 VE B O A A7 i B T, SO A TR VE Hh 28 e R T 548
TE LA, 3K 48 N Sy RS il A AT R PR I 1 PR 1 AN R 52 e T4 LC 5 LP ML
ARG B, T2 31 LC 5 LP [k A A

LC 55 3 2555 1A LP 55 1 5550 4 3R 2 H B2 By 1K R Wy sSOHAb ) B e 7 2216
T, MR R TR AR T 20 1) ¥ 7 rh P ) ot 5022 8 2 40— R B i AN - Be
HEAHE N T EH RS . N2 LCEE 3 255 1 30 LP 26 1 4555 4 3K T3,
WA S5 ek TREE R 1) B 19 HAA — 200k, M LC 5 LP A nl BE AP Bk T
FRECARIGZ R THE Y . XA IR Wk T AR TE S A A T

(D  See Jon L. Jacobson, Marine Scientific Research under Emerging Ocean Law, 3-4 Ocean Develop-
ment and International Law 191 (1981).

@ SeeCymieR. Payne, New Law for the High Seas, 2 Berkeley Journal of International Law 346 (2019).

3 SeeJohn C. Moore, et al., Geoengineer Polar Glaciers to Slow Sea-Level Rise, 555 Nature 304 (2018).

@) See Tomoaki Nishimura, Complications and Mutual Supportiveness between the Law of the Sea
and International Environmental Law: A Study on Climate Geoengineering, 61 Japanese Yearbook of Interna-
tional Law 122 (2018).
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B LC 5 LP IR A s "1 A B iz AR R il i LCH LP A H R 38Xt
LC 5 LPJP 5 Kot BINFEEE  ANKER IR, Bl L RN R LA 3 A 4 6 75 Y X P I
NI E . EUTET SRR PR AL AR b T R CE AR A X PR B ol I
TEGCIRAFAE TS AE B U B IR | DR , 3k SRR B mT g PR /2 LC 5 LP Frik e i B
NI 3} A L= o5

2008 4%, LC-LP i £ J5 K 4xifi i LC/LP.1 538, [A) 5 “ % F H Ri i 3R, AR
VA ERE S LA L5 37 o 2010 4F, LC-LP 4 24 J5 K 2338 3 LC/LP.2
SO, R VA T P i I 2 S AT G A AR IR B 4. 2013 AR 8 IE 8 PA(R) 2
I, WAL XA ST R A B 5T AT A R Y RTIE . 20224, LC FILP
424 J7 3 3t Ve VEHb IR TR I (LC44/LP 17 ) B 52 %o DU T AR A TR SE 1A , 31583
45 2975 3 FH CPPAR FE SR ) PEAL LSO P b BR TR ARG 8f o X L[ PR S 1] [ o 25
i 7 BT 45 B B4 E PR AL 20T LA SOT A R A ST T A9 IR P it AR 1
31, iX 3R BRI R B B TR VR A A4 1 LC 5 LP 30U R A9 (i 817478, i ] LA
PRV B JF A IS TR 0 1 R TR AR AR 2 A IR B 5T 19 2 N AR AR HERR 2
AT R Z AN T BEME I A A BRI LAS BV R T AR AR B B B, —
HiE [ LCHILP ) H 8y, 2Bl i) " 4714

2 XV K T AR B AR R 4 o e ik R U]

AR LP LA LC S ik 3Eal, FEA KM T LC, “H 2 A0 (31 9 s vk A U
A EARTRAE . LLLC 5 LP BB R 5], X LC B — i 5 (%) 2 4 sl A ) o
o7 28 b A0, SRl A 0y ke o T S AR AR R B — MR T T AT R, R AR
RE R L T I R AR T AN R B AR | T RN R A K5 | A
AR 3 28 i A 3RS A AR AL VR T L (ES LC B — B 9 R Wy sl HoAb W AR L, — =2
[ HANATAE SR 8 o S AR, DO R MG 1 MR TR R 16 30 A4 1 LC B —
TR A R AT R . SRR, LC B — B 3 5 4 sl At 4y o T R S US4
AEIRTI U S A L S/ I A TS B e Sl A A 2 5 1 [w IR RE S R P S S TR i O
— 7T W TR R A T A T R AN [ Ve BRI K SR AR AR A
Wik A s TP TAT I T B 5 55— D T, VAt S R el A 1) VA A 85 P B R
BN E B IR S FEY R (JC5 ) & X IR = A AR B R W (6 %) .
I, 7R ARV M Bk TR R 6 S, LC )45 29 )5 vl R ZE AR 4l B4 — = S i
PRV RTIE

LP 554 25505 1 3050 1 IR 2 24 07 238 1 MR v 19 0 s FE A A o, AL G B 42—
FIs BB A o LP B E— DA )3 B i X80 46 7L 300 0] 25 AW i) 1 4 el At

(D  See Philomene Verlaan, London Convention and London Protocol, 1 International Journal of Ma-
rine and Coastal Law 185 (2011).
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YyJoe, R 565 AU PR TCAL TR R Sb A A 2B JF AN S T sk TR L
ARo "LCRFFHAES 27 IR X LP M5 A1 M TCHLHL BT RE T PRt
B 48 HZ B o EL A DU IURAAE | b A8 e R 5 AN 23 A R AT S 25 ik 2
D7 5 AN HE BRAR BT RN N A9 A 22 A8 Ak 5 X0V B (U AE W B ) 5 L2 A 25 38 1l
A M B 1 BOERUNE LA K A ) BRI o T U A i A RV Y A A T R
23 R R AR IOV, A2 X P PR B 3 18— R A ) A2 52 ) , AT 52 M T3 AR 2
ARG, B PSS M3k TR R ARARMERE LA LP B — v m] 22 e 5] iy 1 A sl H: At
Y. BT, BRAE Mg 2R A AR B K2 IR = TR A KA
FEIRE R AL E DAY H B9 AT LP 1953 5 , 75 Wi 2 it NE 0 2 kA 481
JERELP TS . O 5 A0, i LR B AR I AFF A LP B —55 Lo, )48
e A IE 2R AR N AR TC A B S R B A AEZ B AR 1 STt AN A 23 %)
Tl €0 RUPUA T 305 B — e R B A B, 340 2 7 A TN Vg R A i A2 SO TR] i 248 18
(9 A B A T AN 2 5 A0 B 4 1) AR/ B 1) b, DRI AT DA VL T AN
LP BT 25 pe s i) 2 4 sl FL Al A I

3 MK TR AR 2 BR6 B A T 7R A AR

TE 2013 4F LP 4 29 )7 4F B 2310 b iR KA. L JE H R A [ i 4243, LP L
B IEZ ML B2 T X MEIE A WS, DL R ARl AR AR 5 1 0 A W 48 LAt v
FEHLER TRE ARG . B IESSE | 500 T i bk TR ik ite L, — i,
TG T (W LM 29 ) (Convention on Biological Diversity, CBD ) X “/< i
ek TR A, 5 SRR LP Bkt B A R Y B PR R AR i i R i 2
Wy O3 —J7 T IZ AR AT (B8 1R 3 AT T HAd O B A ol FH e 28 3R 53 g 4
KRB L) T A AR B IE 28 8 LT B0 R TR L AT G 380z e A aly™
A FR TGS, CEARIE AR, BAR 2013 4F LP A& IE S H i v AR A8, (H Iy
) N R ok TR ROR i IS BA IR 5 3 L

H5E, 2013 4F LPAB IE 2255 6 2k 22 55 1 3L e , 4 29 J7 AN A3 DA S B 0 7 1) 11
T K T AR R IG 3, BRAEMR S VF v IE AR IS B2 A . 455 B DU, BR Al il G i B2
A 53 0 U 3 i A A1, At Vg b R T R B OR U6 S 4 R w9 A b {EAE A LP i H

@D See Grant Wilson, Murky Waters: Ambiguous International Law for Ocean Fertilization and Other
Geoengineering, 3 Texas International Law Journal 534 (2014).

Q@ H W% ERSE MDA AR T F 0 AT B ), (B F)2010 £ %
6 #,% 909 71 .

(3 See Karen N. Scott, Regulating Ocean Fertilization under International Law: The Risks, 2 Carbon
and Climate Law Review 113 (2013).

@  See Tim Dixon, et al., Update on the London Protocol—Developments on Transboundary CCS and
on Geoengineering, 63 Energy Procedia 6627 (2014).

(® See Randall S. Abate, Climate Change Impacts on Ocean and Coastal Law: U.S. and International
Perspectives 382 (Oxford University Press 2015).
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TR Y, A B LP BAAHE SR o A R DU o LP 55 22 20 M2 A AR 45 2007
AR B BUE A5 I F BB TE 58, B B = LASI i A B 9 18 T SR Bl 257 8
BT 0 A P OF Hoal UG 00 % ikt A A sr R . i TrEf )y LB
BEFAF G S SOCRE 5 A B B SCAS A 5y, 3k O LP AR ML 17— Fof i i) AR ™ B AL, £
2 24 75 RE A% AL 380100 ) AT RE 23 X I R PR AR A R R A0 U R TR R
gl VR ISR SR A AT 4R 275 K PG A Bk TR ROR A B TR I
FERRAL 51 AR DU 2 F (ELRE T 18 AL T 2 Bk TR AR A HRAR S a8 A 155 LP
BIEZRA AR

HR, 2013 4F LP B IEZE50 6 25 22 3 2 5RLAE 4 2 J7 IO R BUE T Ul ST VA4 i,
TRVF AT UERY AT AT G B LB RLRE , IX WG 7R 1 4% 26 24977 B T LA B2 ) 2
A A ] T 1 A T TP Bk TR RO B ) 8, -t mT O A [ 2K TR ) 1 Bk
TR Z R na . W R AR M T, B 000 5 S T D B
VYT 5 ) MR T AR AR SR AL AR DA HE SR — P i 45 =0 fldn, Bf
PEILHE 4 20 , W20 A2 FU0 SO 2 75 J T B U B 970 35 3l S 75 ] AR 332 B
ARAFVF AR 3 26 7 RIS 8 2 MLAE 1 TR AT FE ML BR TR B Tt 28906 2 1 2% 1F Bk
TEFRUE o 0] LA, B3 ELPPAL A R TR0 R Sk T L BR T RE BRI 3 i D REE
PEHI.

B, 2013 4F LPABIE S50 6 452 5 33 HLE , LP 2 4 2 AN3d JH T B 1 DU B 370
gy, FE[R T AN TR BR TREEORE SN F S 4 25300 F 59 i fe 47 o A ik,
55 2 O TE S AN 1 BRSE S5, BT 28 3 DAl - UM SO S0 T PR 1) 5
B EY) S AT AT YIS ] N A5 27 1E sl 2D B B fRBR L o PRI, BV A 5™ 4 T 35
BRTARRBOATE Bl VAR W) 150, (RS SR AR 8™ 1 %o H ] BB 3 pl 1 ¥ T P B 454
T AR R R, R AR AT R B Ik PEE b, MR
2013 4F LP B IE 58 0 U8 A6 T i 7 s sk TR HOR A9 4 BRI B AL 1 308 1Y 5 A AE
AP AE A I

= BBk TR RORH In B A Rk A

VB A PR AL B 20 B T R 2 — IR TR EOR B 2GR TCRE N
] o A 2 52 A e R UL 2 42 A0 7 1.5°C R 2100 4R T 2°CHY HARIEA T —4F 5.0
7o SR, A G Y BUR BB 2RI J5 125 18 AN BE X TR i Bk TR B SR H 1 — R B3k
FEURRAE S g A 0, X 2SR B LR =N J5 1 -

(D See Anna-Maria Hubert, Marine Scientific Research, in Markus Salomon & Till Markus (eds.),
Handbook on Marine Environmental Protection 9 (Springer 2017).

Q@ SHRAED (B EARTHEFHR TR E RN BER R), (F B354 3 )2021
FHEOH,F 1357,
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() EFREBREA TS EERR TEEARBEHNR R FHIREERX

7 s = W | B o ol e WK W S 1179 7. N o S R i 5 VM A s o - el 1 B e S 7
B — PS5 B AE VLR BT E v B or G SRR — A i BB R
I PRk Z2 B W X P IR AR 2 o PRk e A7 o VRS B TE 0 Rk 2 D1 4 T
BERARRE | B PRk i i AL AR JRAE T [ bRk iy Z RNy g, ©

A o v R 8 f B KB, UNCLOS \LC \LP .CBD ¥ il #F — @ R I3
TG FEHER TR ARG 3. 0K S22 HEA0 Y B bRk R R s ik R
() S5 7 T A7 AR B R 25 5 JC 1 R v M Bk T AR RS sl i e 48— vk A W A
RAEIRHE — 7w, AR A E PR is R 25 TR ARSI 42 Tr , B TTRAL
F 555 AT AR AT BT AN, A0 95 [ 24 1 AR AL v UNCLOS , R 1 7 52 il 5 7 1
BR T RRBOARNEG ST S VE IR AR 5 0R 2 55 mT e 23 32 1l T oA [ by 4 2 55 )
WU BRyE o O3 — T, T e ek TR 4 R G o B B2 1 A H 5E HE, UN-
CLOS . LP,CBD R X HoiE F 1 7 Je ), ey i %) 2 B 1k s 2 PR B2 AR I FH i e
VI 1 R AR IR o XTI AR bR TRER AR, IR [ (R v e £ 1T 1
S FECEIR AN () 25 R, DT B v 1 b sk TR AR [ B L X . “BR
2N, EERE AL 5 iR 2 = B B X S — A R TR R TR
FOARE BRIE R R AL, G ek TR AR 16 2h i Je LA b Wi R [ bR vk AR E I 1 21
) Lyt BEARMEE A B Al RS . ©

MNE BRIV B AR, BRI S — M58 50 L 1T R TR AR
RET 6 (B2 E PRSP, A E RS (E PR R 4140 .CBD 4h 2 7 K4 .
LC-LP 4 277 43 T 15 1 Hh sk TR B R K 26 7 1) ek 2 A R 180 ol e 6 S
Foo XL E PR ERA R RE R 24 B AR R HL T MK T AR 08 A i HF-
B0 SR, Z ek i B bR AU S A B B B e A, — 5 T, AN W)
] B A8 BLAA) 1 R R 5 A Y L ] REAF R 58 Bk i B , 3 3 T 24 S it — T VA7 7 M R
TARET, 577 0] B8 T R B 3T AN [ [ s W MR JIT it n ) 4% 30 vk A 55 AR,
NSk S 55 FIEL SR AFAE w2 o r i, WU ek T AR B AR IS A IR B 5 55—
05 T, A B FE PRSI A E ARG RS 55 , 60, B4 B b k2
A e T bk TR BOR B T TE 1 G2 A 4 R A 728 Ak A RO T Bl Jalh 8 S R H %

O SRHEMEARAREFENSHEC FF AT, GEFFEI2007F% 11,5139 7.

(@ See Matthew Craven, Unity, Diversity and the Fragmentation of International Law, 14 Finnish
Yearbook of International Law 3 (2003).

® Z MR (RERMEE T oL E R R, F B A #2014 5 F #6008 52T,

@ S URE(RER MY FTHEFHIER EFREIED, 7 E K ¥ 201458 F M0 E 52T,

® BRI (BRI G 27 oy E Fr ok AR B 5 ), kA A 2018 45 4T, 8 157 .

© BZRFENE BRLAEFENSHUEAFPEREANGHFR L AEZRE FHEERES #
REEE) (R ARE R EIFR)202245F % 6 1], % 88 T .
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J&& | T LC-LP 45 24 J5 K 42 ml BE IR I 7 Bk T RE 5 AR B TRAE BSR4 S R B 1Y
AN 52 ) i RS ) s e LS o A [ R o 32 A ML 22 ] i o B ) 9 R B AR A o
TEr 2 | X FFE 1o 3 B0 T M R T REH AR 4Ry BEAE 42 A4 2 7 T 7 K A i A R A

(Z)F IR EEPLTE B B DU ig Bk TSR SR 5 R 2 1E 5

AL, bR AR AR 2013 4 LPAEIE L LIAN , 78 [ PRk R R P I A AE L 1]
15 I ER TR R AR 3L A L E . UNCLOS \LC \LP . CBD %5 [# PR i i U4 AR
— B I T A B | A R U] Skt — 2D s XV R TR R B IR S S
Bij 1k B AT B 0L . TR E PR 29 A i Bk T AR R (v W
PRt BRI AR, DR AN Ry 4% [ X 2% 249 1N 25 () LA FD St B K 1) ik e
25 [A], AR R T AR R 1) A ERIG HA SR8 2 Pk .

T 5, UNCLOS B3Ry — I “ I " A 24, R R B o 45 16 R 22 B30t 1% sh A 7l
W EEAUR S T REAHESS  (H I A5 B SR S A PRI . VRV b ER T AR
AT, UNCLOS 55 & 4r Hi e , 25 B A i 5 2 R IR R 55, TR R 1E
] 52 5 e T s 2 2 Y, BT 5 T30 S8 Y P M BR T PR R R 0% 30 2 I A 52 B 91 Bl PN 3t 1%
T BN PE R 4 AT RE S AR PP, [ B A 4 SRR A 2 A E PR 4. H AT,
AN T A8 G T T b BR TR 1Y IR BE S PEA T 5 B 1 S R N R AT A, DL RO K 4
TEM RS B — A B EPRA L. S5 TR A AR S R G0
BRTRE B A A FRBE KUK , UNCLOS 26 + 355 20 Wi A2 1Y R 35 BR 1 5 165 3 2R T R A
X WU VER R RS B AH 5, SR T UNCLOS #1458 3 J 615 G () 5 7 1R 20 A o
e, B S P B ] T B AR SO NI RL 2SR ST B s,

HIK L2010 4F CBD 45 29 5 K455+ i 2 UGB i 28 B b Bk T RE 15 Zh R T
SN I RL RS . A Nt J2 , CBD Y24 14 R 200 B /N LRSI 5% ) s o R 2
VFII AT . PRI 241, CBD 45 14 45 F1 LP 45 3 45 1990 28 24 1 VF M sk T /8 R o A=
Yy 22 REPE i ™ T B B IR B 0 I 4 24 IO R s SR BUA T B B RS D R X
ol s 68 i AN 15 M, 2% A% R BT T DU B R A R I AN U B AR
B p G ) AN EE M (FE R BN 0] BB 55 ) 1) S5 1K S0 (EL T 26 BH B IR, A B — i
BRAT A AS 1) 52 ) #48 2 fioh 2% 9B J5L 0], {ELR:  CBD JR 18 by 4t 5 119 ™ o R B 42 (16T

(D  See James Harrison, UNCLOS: Fit for Purpose in the 21st Century?, https://committees.parliament.
uk/writtevidence/40763/html/, visited on 18 February 2023.

@ See Myron H. Nordquist & Ronann Long, Marine Biodiversity of Areas beyond National Jurisdic-
tion 200 (Brill Nijhoff 2021).

3 See Tuomas Kuokkanen & Yulia Yamineva, Regulating Geoengineering in International Environ-
mental Law, 3 Carbon and Climate Law Review 163 (2013).

@) See Arie Trouwborst, Prevention, Precaution, Logic and Law: The Relationship between the Pre-
cautionary Principle and the Preventative Principle in International Law and Associated Questions, 2 Eras-
mus Law Review 110 (2009).
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ol ELR ) A, T8 Sy A R, 100 AR A U S A B R ™ R B AR AR KRR B
PR OGS RN AL A0 (B, VIX T B 45 [ b skt 55 20 SRR DRI AT T T ik
B,

e, LC 55 3 40 UAE “ T 2R 46 4% [ IN K LA AR T A TR, 12 5 SR 3 FBIAY
B T K KA, FEAR AR PR SR £ 0 2 4 1V IS A B 5 N 55 i )
VK PR AR ), DR O 1 TR (BT AN COL Y TR PR M R TR i R Bl HERR 7E LC 1Y 4%
YL Z Ab . PREE BHF R AR ST, ARARs 237 A T8 2R i e sk TR
AR AR LCHAXS T DAVEHE R X 1925 58 SO 4016 v ek TR R TCvk 345 4
TET PRV AR

(2)EEREMINERREEFTERHE

VA B3R TR B AR R PR ELAT VR AE L, 2 ] o 3 A R S O A B A R
VR R AR [ PR e A 5 A 0, 3 SO S BRI 2l o [ Bk 2 T 1 1 1R 5K
A5 A PR 3 W42 AT P AR 3 S [ B S35 (A e B I 32 5 e I 4 it 1) 4 7 ol 25 0 A
MRS

TG, B R TR AR A XA, 4 B R A AL E Ak vT RRALA
FHOGTE S 55507, O AL Al R 2 UM A BN 32 — [ R #5410 S A4 A T
R TCIER R B ATy, AN, 2012 4F i Uk 0 K 5 2 W) AR RS L B K S8 R 1
“fik T IR A IR SRS . (EARE R A R R T AR R R TG SRR bR
(R0 W] BB AN 2357 Z0 B B, KA ) SRR M AR AR R L IR T IR PR BRI 1Y)
TERE L, DL 2 il Rt M 48 38 W 55 Re D0 B A i AT . @ IS4 52 A 2
TG AT BRI T AT HE Ah 23 47 T B T 8 5 [ S AR e 5 AT, 05
Y iy [ ORI E s NN ST DA X R B LR P RS IR A, & X E E R AT
SRy AR R T AR RIS Sl 5 | I VPR R B4 3 R AU L 55

FLVR, STV b BR TR 1 R T 2 2 15 A Jo0) [ B 55 1 i R iR A Rtk — 20
R o i I SR 1 i I I B S35, 4 B B ff kot [ B S 45 1) JE A A R L B P
FERf E CEFAH X5 M4, “Fan, UNCLOS 55 194 4545 2 31T WL AE 1Y “ i A%

(D  See Aline L. Jaeckel, The International Seabed Authority and the Precautionary Principle: Balanc-
ing Deep Seabed Mineral Mining and Marine Environmental Protection 38 (Brill Nijhoff 2017).

Q@ FZRRHER (EFENE T ZANREFHFENAXANAE), =8 HRAE 2019 F 1K, &
136 71 .

(3  See Scott Barrett, The Incredible Economics of Geoengineering, 39 Environmental Resource Eco-
nomics 49 (2008).

@  See Jung-Eun Kim, Implications of Current Developments in International Liability for the Prac-
tice of Marine Geo-Engineering Activities, 2 Asian Journal of International Law 254 (2014).

(® See Gordana N. Preradovic, The International Legal Responsibility of States for Climate Change, 2
Zbornik Radova 753 (2018).
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SL 55 Bk D I VA 9 1 JEE T o A JEC 4 i 0 B i R O < RS BRI A S 55, B SR [ K
P LR AR RV R R IR it A 5 A VR RN AT B B, 3 A A o S A it
M AHE YT Y— T, T A AR R R RN R AR AR T AT AR R OR 22
S, WO ERE A 55 I A B A R e LA A 0 R it bR ot B T S R A L
ISH I ;% 5 — Ty, R A 55 EEOR [ R OR B — ) 0 B it B 1k 2R 5E
P LS5 AT R L5 AR 3 55 EX M IF BT, an 2R — [ R B W
B K% Ty, B R B 0 R A B AT AR BB 5 AT . P4 AR A, UN-
CLOS il I iy SRR 2y S 55 AN B 1k 3 5 i 26 % kAR, 4% B o 0 A fe AR 3 RO
VR Y Ml BR TR B R T B0 X0 vV B 1 UM R A o 2 e AIK B AT 35 3] UNCLOS 5
194 5558 2 TR FE LK .

i, CE GO EFRA AT I TSR R 5 U T Rl B, (i
WA W AN AR 52 5 A BUR U A i , o H 7 i S0t 354 [ B Ak 2 R 0 L 55
P OL N o YICIA M, EIPRILZE D12 S 2T AR B 12k () A 400 56 0 U e e oy s P
T30 Al ] 540 4 s L R T R A A I L OB X A T
Vg bR T AR B AR WS S =2 BT, T I 2 R [ A Vi 3 B L Al ] 5 A5 i R A vl 7
HBR TRE B ARE Bl XT3 W U 1 PR 8 A9 0L 7, {H UNCLOS 265 -E 3 70 F e+~ 4%
SR AR S E PR A T AT, SO A G E PR A ST M S N A T 980z XL Jo ik
RN TR PE AR (R AR 5 (R 4RIk R A i 7R bR

= ERIEFEMBR I ERARZERESSKGENRERRS
(—)ZEEERBEEATE UM EDE— B IRERE R
o AR T MR TR A 110 ] o v R S B A 3k — [RBTG5, — i B A

WHIE R AR, RO BT 09 2R BEACM AR e — e R 2 L HAT T R AR RRAIE , AT
AR A BkR B A AT RESR H FE PR g 55 o B LT BeA TR G ok XU

(D  See International Tribunal for the Law of the Sea, Responsibilities and Obligations of States Spon-
soring Persons and Entities with Respect to Activities in the Area (Request for Advisory Opinion Submitted
to the Seabed Disputes Chamber), https://itlos.org/fileadmin/itlos/documents/cases/case_no 17/17 _adv_op
010211 _en.pdf, visited on 18 February 2023.

@  See Volker Roeben, Responsibility in International Law, 16 Max Planck Yearbook of United Na-
tions Law 123 (2012).

(3 See Medes Malaihollo, Due Diligence in International Environmental Law and International Hu-
man Rights Law: A Comparative Legal Study of the Nationally Determined Contributions under the Paris
Agreement and Positive Obligations, 62 Netherlands International Law Review 129 (2021).

(@)  See Benoit Mayer, State Responsibility and Climate Change Governance: Light through the Storm,
3 Chinese Journal of International Law 553 (2014).

(®  See Pemmaraju Sreenivasa Rao, First Report on Prevention of Transboundary Damage from Haz-
ardous Activities, https://documents-dds-ny.un.org/doc/UNDOC/GEN/N98/094/54/PDF/N9809454.pdf?Open-
Element, visited on 19 February 2023.
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PR R . 50— J7 T2 A [ [ B vh B 22 6] A i B &, e HOE: [ PRl = 4
21 CBD 4 2977 R Fbe 5 [ UL AL K 2x o ORI 1] P 1 J0 vk it it i M Bk T2
FARWRBIG I G — 1Y E BRpL], (H 2 =05 B 5 2005 VR ) BE TR |
B % H O R 20 HOA B, AR A SC TR e AR 19 .38 5 p il

AT B PRk ARG AE 2 DR EAFAE N A AR BT AN TR SRR 2 1 IR AL
TCVE R R TR BOR A BRA BEAR {1 R A VA TRAE 51, 40 B3O 5 KA S /N KL
BB WE ST IR PR PR A0 3 0 ELAR B (R AT 2 BRBER2 M P 4 o5 1 4 Se Wb — £/
P B 20 4045 R AL, R AT B A L U)o 2B 3 A D KRB B SR AR HE R A 29) (The
United Nations Framework Convention on Climate Change, UNFCCC) Fll UNCLOS
VR0 73 S R 4 Bk A7 A R B T 35 R 8 R A PR 2 24, DA 4 B sl 0 1B 1T
18 77 Xk W T P b R TR R B 25 TR W S X JBE Bt v, AR Rl R R 24K
AR H AR AR AR AT G A AL AR SR, RO A 5 A EE T A, — ek
VR SO RS, 2T, BCVF AT LA i 2R 29 4 24 5 R 2 [ B
HASE 5 8 A A TR 2937 B B Bl E I, LA S UNFCCC #I UNCLOS 45
[ R 22 23 AR AR AN SE , XN BRI A TR SO 0 B 203 T I DL BRI TG o BR
M2 Ah, B PRAt oA D ZEIN X 2013 4F LPAB IE R MIE U5 N i A, S R iz &
E SR AE RN B RARCT T, T A i ek TR R 4 BRI B 2 A 2 (i vk 1
(I

oy 2 P R — B T M R TR BOR 2 BRIG BRAAR Z A R RE— Bt T a0, 78X — i R
Hh FRATT B T S Ak BV VR b R AR 5 R S R i [ - g PR B AR P R [
ZIA Y SCFR , S EE SRR TR R I B AR R AL o BRI &, Ho—, &3k
P 0 5 LA HE TR b sl 23 R T 3 e M R TR, T RO B AR A IR 1
] DAy e ] R 52 R U728 A R PR PSR IR A XU F T el S S 23 DAL IR B o
Ahoe o H T PR MR TRREOR S AN Wi ST A 6] iy 4 JR 1, IR 3 A ARt S Bt
FHOE 0BT 567 o PR IR T AR SR AN AT RE K AAE B TR 58 B B, FL
FBISFIE T AR AL M BRI TR A E N

(DEREERTAEHS S ULIIRE B ER

M, E PR AAE PR G T Ve R TR R e kin a7 A B, 2k
HER AT A 1T R ——FE 5 (BUF 2L R AR AR B AL 85 2w A
—— R3] S R figp et SR ) T A S A AR SS D B R T — R AR IE A NE

@ See F. Biermann, et al., The Fragmentation of Global Governance Architectures: A Framework for
Analysis, 4 Global Environmental Politics 17-18 (2009).

2  See Lyria Bennett Moses, Agents of Change: How the Law Copes with Technological Change, 4
Griffith Law Review 766 (2011).
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S AR (O] RS R S I LB R B AR VS T MR TR
AR A BRIA PR R 1 R I, 2878 A 78 JCAG A o 7 v 2 1 W 96 v b Bk T
FEH AR S BRIG B FE AR B bR S 0 ] T 28 i 48Rk A0 A8 fh 38 2 0 5 T 1 R A BT AR
A

TERM A A E R 5 F , @1t % UNCLOS \LC . LP . CBD % [ b g SO A 5 4%
A REANE K B, [ Bk S FEAR KRR B B PR IR B A by 1 B e %, X B2k
IRy 2 Ay B i A S A o b3 T R i I BRI 7 “ B R 2 . R R
PRkt 2375 P R0 TE VMR TR BRI AN G2 4 BRI A8 Ab A P — 8, A1 ol oA 2
ANTE B A AV PR 2 1 v XU 46 B A A B 0 | (AR RE R I DA A v i
HER T AR AR B JRAG B K AZEIE . 2 BRIG AL A T Bl ” [ 8, ik [l
R, STV b ok TR R 28 0ok 7™V A R 22 10 IR TE S5 I AN 23 X0 TV PR 5 3 1l ™ o
Jp R IR IS, RIAE 0 B H b a2 3 R G2 i A BR A AR AL, X — e A 56 AR, T B
TAEE R NIRTE Z 192 5EREEAL

Ak B AT Ry M3 8 i 2 AE G008 X BUA UL, ' T AT 1 5 4L B A i
E R AfIA R ok B IR A B R BRRIR S RE ) S E ML B BBE S . PR AT RIA
(2 ARBUM 2L RVE Al AN N B 5T A IR ek TR R 2 3RkiG #
TR RS AT R EE A/ . A0, 15 2020 4R 175 Ye Rl 27 18] 8L %2 40 (Group of
Experts on the Scientific Aspects of Marine Pollution, GESAMP )% 47 Ji 2313 7, 5
41 TAE TR 0 70 BT - 4e k22 A 28 7 GESAMP i sh i B K1) - Vg v Bk T 72 47/4/
5. [AIES, fibid 38 T 5 UNFCCC M@ Bl 5 R E LM TAEMIR R . “ i ETC 514
Fl Heinrich Boell 34> 2 317 2 il () Mo Bk TR B sh it A b B8 7R T iR Bk T AR R
WF 5T A B DA 2000 4 3 2022 433135 97 00, 2021 4F 4 J , iR - Dyl se Fl 5
W ve 3 4 S LR G Bh A0 (B 1 {2 3T ik 2285 XPRIZE J3 81, 13 8ol a0 4~ A FiniAl
BATF 2 Ji 7 RSSOV i 4R T 7K A B COL MY EIAR . I 6 P v bk T 7R 1Y
A B AT I i S B S AR T R S B VR B (5 R IR AR A R
M RA BERAMIA,

AEEFAT I 122 5 HER TREOR 2 ERIG LAY B 028 i 1 I e sk & 1

(D See Thomas G. Weiss, Governing the World: Addressing Problems without Passports 9-10 (Rout-
ledge 2015).

@ See Naghmeh Nasiritousi, et al, The Roles of Non-state Actors in Climate Change Governance:
Understanding Agency through Governance Profiles, 16 International Environmental Agreements: Politics,
Law and Economics 113 (2016).

3 See GESAMP, Report of the Forty-Seventh Session of GESAMP, http://www.gesamp.org/site/as-
sets/files/2205/rs107e-1.pdf, visited on 25 February 2023.

@ See XPRIZE, $100M Prize for Carbon Removal, https://www.xprize.org/prizes/elonmusk, visited
on 25 February 2023.
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TR AR A B Ll IR, DT R D3R o X S8 A5 B RN b R AR 2 T
) 3 A 2 527 L Bk 2 0 o ORI AR IR , S 98 Wl — IR g e [l B e ds .
WK, AR E R AT IR R ER TR AR SERIGH N EES 5%, i H AR HIC R
B PE RAT AR P RN FE A 1 5% 4 AN 2 KR B AR 42 BRIE B A 30 PR AR | 3k 23 i
VR E M BR TR AR AR U PR IR BT R 25y T A e M, S BIREVE HBR T AR R e BRIG B
FEA H b 1) 2 fife R BR A AR AR b V8 o i XA BR TR PR A e A AR I
IR LA PR L R FH AN 23 PV 1 PR 058 () DR 4P 5 P 4 7 A ™ o 1 I sl 3, XA it T
FEZAT M RLE A R TARER 2EKia B 55 h BAE R .

(Z)RAFRAHF & VMR HBER RN R 5RE

JAE T M R T AR R 1 Rt ) ), (B AR I 5% RS 28 AT — [ Be &R Al
REXTVER A PR EE 8 TS e M R . o 1 S sk TR R 5 P85 22 1] 1 F1 2
VA AT 0 BRI L BR T AR SO B SR WU M D7 vk o 4 B SCRTi& , UNCLOS |
LP . CBD 44 Sz FlBjj It ), NHE AR b, T35 Ji DU X6 A [v] 5 B8 F) Rk 2 AN 2 P R B B
SRSV H T IRD R, R [ A S35 7 e = Bl A5 B 80 R B 135 4, @t ol I
JR I M EK T AR ARG Sl R FH B M7 ik 24 TR .

1385 7 P P

R G AR PR BT A AN R L BRAS 1 — T Bl Ab , SR AR A A S —
TURE 2 S , RS B AR AR A 5 R R 5 0 e S, IR PR 2 A I PR A B

(adaptive management) . “3f NP5 LR TR R 48 5 F P EZE k2 —, O W
FALFRFFEE A 5T W PEAR A ROAR B s B 45 B R B s BB A k. ©2010 4F
CBD 4 )7 K56 T VG 74 e, air N sgm B ) 21k 5 0w nd i
BR T AR R ARG 20 ) /NSRS 5T o 3 R i 3 bk T AR B R St AT R FH a1 A
PH A T 7 1 T VR B A TR o AR — TR B R Oy 5 TR R TR R RE A
FLAE R B 2 A A 3R AL R VR, BB 75 B L 5 AR R PR R il /D o Y B 5 1 5
FUBEIR A A AR R A3, AELL ) a9 7 FH G S 22 T N AT R — EDRF T PR AR HE A
WF 5 5200 % 2 v, R T 5 AT I 1 5 B v ) A 00 ) R e AR A AD B B AR
FEAR W, e 1] B X S BRI sh b A T A &, ©

(D See Maria Lee, et al., Public Participation and Climate Change Infrastructure, 1 Journal of Environ-
mental Law 37 (2013).

@ See E. James, et al., Refining the Precautionary Principle in International Environmental Law, 3
Virginia Environmental Law Journal 425 (1995).

(3  See Jesse Aimer, Big Decisions in Uncertain Depths: Adaptive Risk Management of Deep Seabed
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International Legal Regulation of Marine

Geoengineering Technology

Abstract: Marine geoengineering technology, an emerging new marine science
and technology, has been controversial in the international community because of
its uncertainty in marine environmental science. From the perspective of legal super-
vision, international treaties such as the United Nations Convention on the Law of
the Sea, the London Dumping Convention, and its Protocol, and the Convention on
Biological Diversity all play a role in regulating the marine geoengineering technol-
ogy to a certain extent. Nevertheless, marine geoengineering technologies still pose
challenges to the existing international legal norms. Especially, the fragmentation of
international law can not build a good governance paradigm for the legal regula-
tion of marine geoengineering technologies, and the inherent limitations of interna-
tional legal norms can not provide clear legal guidance for the global governance
of marine geoengineering technologies, and the determination of the international le-
gal responsibility and liability is complex. In this regard, we should uphold the con-
cept of a community with a shared future for mankind, and effective governance of
marine geoengineering technologies can be achieved by improving international le-
gal norms, emphasizing the participation of non-state actors in matters and imple-
menting the precautionary approach.

Key words: global climate change; marine geoengineering technology; marine

environmental protection; marine science and technology; carbon dioxide
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