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SONEARY, AR REEAREA R, BOnH IR R S
ARSI R A% LIER. W DUREAR ERY - 56 4 (Paul
Crutzen) T20004F H AR 2R, TRIAAZETE S R H K
B, BOMHIER RS E SR, R Z RS A
T T A4 (Anthropocene Working Group, AWG)iE—E 210620
THE2e <N I R R e B AR R, Ana A e
TR Tkl SRR ke 1. AZSHRRENR
{5 =YL MR AR RS 25, RER
AL FETR 0] SR MIR RS S SBAR RGTRERR G r2e4E
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AP NTEIRLAR=2RMA R, BAERIESLIRRE: 40
A A S R R G A A A WL 2 AR RS
FERE SRIPLE AR SR B ? 47 R IR EL T AN
BERGAF? EAEEIR AR IMR AR B IR, RIS HER R
GEoRARENE | AT ST HGRE T AL )
A, SRS AR SIABENE, R0,
SRIFIT Alts RS SEC7 2R TR, RIGIRRHE . HES
FORPMRIA SRR, ASCHETE R B TTRRTE T [ R4t
-EHHRIEACHELR, SRR GRS SR AR E
FEs SEBRR OB A AR R R RS, BRI TEAAU)
XIFTEIAERA R, A E AR SR .
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MU FEFLFRMNBRFEFL S
L. BTEEREANERL, VE
THEFMKAEEL L AL,
PEMFEA . PEMES AR
EAAYeet ENFHERK
2ok 2R R G A 2H .
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FHICBUZ . ARG 5H R C 1. RGRb#iE—
AR TR, 18RI AR O TE THER R G CRUE
K e EAREL KRB SH SR RGUETT .
AR SRR G, TBA AT Rt - RS- HRE A
PRCL P A, NSRS T (g N2EIAe,
s AR IR £ 2 5, TR st %
il A A AU b T TR AT AR 48, T —
SRk S SO IR Z) A
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G i) 2 6] s RUBEDGHR), pp e R T AL I R 5
OIHTHEZE, R Z O AR ART TR BETTE, JRFe il
oz SEIEEE SR, BRI PR IE S ARPRA AR
WS ECRAE. EFT R 22  EARIRAR R | S
TR, B A T 4 NS P 1t T B TR S S
1.

1.2 ARHCRRER 2

T A PRI B o B T ge e R, gtk
G H g . TG, ERNRIR R ECGR FIe RED, BRI
JRPRF A — SR 2 R G, N, ARG AR
ZREVEMILG], HAREGEYZREER I AE 1
BB, U E PR EE R 17125 51 2 (Intergovernmental
Panel on Climate Change, IPCC) 5 =¥ ZFEMEMA RS R
5 B R]BF 22 B3R SF- & (Intergovernmental - Science-Policy
Platform on Biodiversity and Ecosystem Services, IPBES)# 3
TR BT, T A 2SR R 22 W B AR X R R R Y
TNERROR, A0 AR A2 AR B AR IR TR SR A T 2 BRE
B B SRR HERS RS, ok, i as RSB R Bk S5
HIER R GEH AT, AN b iR BHAMBOR RARTH A bk
I, HIH EFRAM 5 50 BT R 2R TR, T2
BRSNS AR R AL R - T R
AR 1, PTREM™ S ARAG S R GRS T KU 0L it
Ab, HARGHE X ST RIS AT, sk
FRFi AR (carbon capture and storage, CCS)JFHELE T kil
EEM, I eERp AL AR, A SEE I H 205 R
AR, 1% T b g X A5 S R AT Y wh g BT L, A
“ N R R 5T 3 AR, PRI DATR) R R St 0] 44
EYNE S s iR G

NEHR A SRS e LR RS . aME SR
SRR IR T REM TR, — B E RS AIESE:

F1 ARBUMEESHXEGHMENSEER

R [ SRS HAR R AR (WICLIMADA-ACE))
AR FE ST L FRERAENEA, 2EntH
— B 2. TR AR R TR, 2%
PEOAT R 5 M. e TS 5 AR A P L,
Al BRASE S MR, RO THE SOy 0 30k
R, B AR ARIA R AFEN Y, e kR, A
Ftb Rl ot R IAESL | B R o T H A2
P = ERS, BREM A S IR RGN B i,
WA 2R BRFEAL, ST RS L .

1.3 AZEHERFER e

NEMBLE SRR A2 4E 22 (R, ENA
Blefpyfai g in, HAEREAR AR, ) 5 ik
B = FE A

AREA R, AR50 TSR RS
FEZR, AT ie e [ R4t - RO E R AL BEE, B A2
REAETE IR B E, #it SR RGN HIRR G E
UMD AT, B ER R G R 20— H AR
YRR, R LAT B S NI R E A R AR, fhe
TRBEHIBR RGFEE. M T HrE R BB A1) <2 iF -1t 4
B 1 =0 AT 4R, AR BN 2 4 3 1k sg
HAEH T IR G FaE MR EAREH.

AR, AR =g AR AR 3
F G, E I AU R, R X 2 A MG R A A
W T, BEOCTEHER 2R 458 58 A8 KU (U< As It S a5l %), i
B AR 2% AR A B st s B (i N 5 BB 3K s Y BE UR T #E e %),
LT 235 1 I A I ARl A B 1% 7 A RS 300 5 9 T A e A
F-FAEEI, TR A A PR AR B, 3 X F ARl 5%t
/NS T T R ) R B R 5T

A EE, NSRS A BT E ARty
Ft%iKl(agent-based model, ABM)5HiER RG] (earth sys-

Table 1 Multidimensional differences between Anthropocene science and related traditional sciences

BHH WHRERGRE AT RRRE A HORARL HEBARE Kttt
SO AT AR
poving CPRERAI pmpemaran Jeho ke RITURESE ASMERDT JURRSIFINILLRE

BER BamEsiE A LA

HEE S B RE

=3 [)-rh o GRS R AR ARG S HIBR AR

M35 AR AR
S RUEIEE A . onmyy FEABMTESA o HESATA B MR R
WSO MSRUEROY MR SCRBH SRR T 2T R romve

MBS TAE-TAT R SRk D SAkA S i G QL VRIN (7 4F) 5 St e 5
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tem model, ESM), ¥4 Bt GnERE E STl S5 A
PLCanER iR i 42K 5 2 26 43 HT),  SSER B OC R W s A
ARSNGB 52 B A BTl SRR (i Ak
DACAVHT, BRI T MBS A SC it 2 T s 1 S BRI,
WA T HIB A RHF AR TR RIR, BZ%
R BN T RE 1 54k & A5k J1 i 2E R,

1.4 AZEHEREERR A Btk

Bleg)20m, MEAISHBAR S0 IR T Bk R G R4
(OARTT KU, MR RS . A YR e e M S AT B
FRE Y, (RGBS M S5 ot i KA
G, Touk I BELLE I S i 42 ) i o ),
AR} 230 o A i S AR AR SR 2K AR T AR,
Ry RIIEE ZR G KRG AL T AHE AR, X AR AGE JFIE I o s
AU, SRR A 5 AR SR AR A A AR

RHZm, MEAISHBE ARSI TR T A B
SeiR. RIEEZRKRRZ FHGH RS 25 IR RS, LN
S BRI EE NTERR . Bdn, BSEEPM, 75 i iUABE TR
5 5 PM, SHEE IR TE T 12%, (HB0A [ Rk e = B 24
FAUE KRl E A B 2 IR B, TR AL
N RPN Sp et T N TR f D R B (T

WHZm, H— R NSRS AR B
ARY IR RIT R RIEMAIRCER: R R T gek
MR A S FEHLEE G 0 B PRI, IRAT 2 R R4S,
TR AR A AR, AR EE BRI 55 5
RUBET, Tl AH AR T R P

2 ANZEHRAR IR

AFHRRE R B R R TR BR RS R A &ty
RFFVAEI R SEHLI = TN, R E TR 1R
B WAL S A SCHRHOIE AR B, TR 3R 218
B PR A

2.1 HERZRGERE: NISHERAT) A 2RERT

kR 2 4Bl 2#(Barth System Science, ESS) R At Rl
PR T B AISE IS BRI TR, 2O aEiT2
FRE . RIS A A S, kS WAL AL
F BRI [ SRR,
2.1.1 47 2 # F(Planetary Boundaries)¥% it

17 B 1 8 H Rockstrom 25 A UOIE20094F B YR 1,
HAZ O HIET BN IR R G R & A 1), X
Se P R T ARG AR R R L AR 2
AU, HBIE T E AR, bR IR RS T
JE ST RS 4R R OB PR, — EL R s L
HhER RGNS TG AR T 0 R GG, EAZSIE R, 17
AN FIE EAE R E B AR, FERIAE LT A TE:

Ho—, BfRAL. 1720 R R G0 S PR i E
THALEE, PP ZEIE S sk RGeS B TR

BORM RS TH, MR PRBORAHIE ™A T S MEsZm.
(EEEEE ) K2R BirisE A1.5°C, X—HIRmE
FAEIR TR AT R R R, A BOR T,
N NEAEHIR R Gerh TR T HpL R R AR T A3
WSS et
2.1.2 K Jmi#(Great Acceleration)¥E i

TN i Steffen APO20154E 42, RS T4
REVHARIR S BRI AR RN, H20tt el it ie
AN . X —FHRR 2R T Dol S 5 Bk R 5E
T Z I PR SC R P, AR IR ZE A i H—, Pisk
SR MBI Ry AR Dy s A BRI T IR SR, L
1950~20104F 9], AxBRERL™ B BURT A K 1720045,
XK SRR RTIRUZ IR R, RN
TG SRR RGP, 34 kg NSt A b 22 2
AR T 1 3ckE. oz, BRI R, KBS iE R T
A BE IR EER B Y AR . DMSRBE R TSR], A
A JE R R A04F, X R RIME A ERiR P H ARTS LSS,
A 1) i BB B T 22 B i HECH AR, ARG I ke T
RRSE R R T 1) AR 5 e e 2,
2.1.3 I & & (Tipping Points)3 i

I L 5 FEIE HH Lenton %5 A 2420084E 4R 1, $i5 Bk &
GenT B WENG S BIME, AR RS, SR T ek &
SRR PR AR ] B ), A B (1) WD MK
Bk, BFFERA, 5 AR SR i 20%~25% 1T RE |
R RRAR I AR RS B SR A 3k — I B R 1) S B R il 6 7042 il
e, FFRIRIKIUKAGER, X ARSI R G A BRI 5
MOl (2) PR UK 6T . P A R vk s RS A B U A ok ]
FEOKIER AT, BV RRIEE BRI, T Rgsl]
JUGVIHL ETE3.3 m. 3K I 5 A ) SR X A R Y T
A2 R G I R

2.2 HEHARZRGNE: NFHRAHEZ 8 L]
AR 2 HLE (Socio-Technical Systems Theory)f 7~

TNZEIE Sy nfar i i R . BOR 5 SO Y B[R] i AL 3K Bl

BRARGRAZL. R OHE TS S ARREZMNE SR

T, LA ] e ARG R R R Sk AT kR

FFEAL 2RSS | HORBIUE BN A2 B S HE A,

221 #H2# 3 £ (Social Metabolism)

FE2 AL H Fischer-Kowalski®® - 19974E 42 1, 4
tosmE Y BMaE R s 5 AR ARG #HATHE). HAEOM
R, SR AREEEL (N A3 GDP 5 FEIH AR A HPE R 2D
HIEGE THESEINIDN. EASHEFR T XIS E
BT, $n TSSO AL B Tl A2 PR A
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A AR L AR A, AT BB MR
B, DA SRR AE A S ). A oIS UK
EHPRUET TH, W45 Hr (material flow analysis,
MFA), AT ARSI AN TS, X a8 i
CH IZ N TP T I E R AR ISR, IR
BUR S HR AL TR0,
2.2.2 K% %E % b (Technological Lock-in)

FARBIE R i Arthur 1 F 19894E$H, ik T HAR
TR A2 5 . 2% 000 R ) 8 B4R T TR W i 3~ R
G KRB KON PR T ARBRBOR (L, (A5 S AR A
FMELIOEAC. BRI AR e — A SR R Bl e 52
Bl ABRAMHEG 4 | Bl B R SR R T
AR, S RSN ROR T W, (R A
T AR AR BRI OO AN, Tl ikt =1
FAALIE . ARZTFIHU AL AR AR R B T 4RO A 7803,
A SECT LR Y SRR
223 % A AMultiple Stable States)Z it

Z BRI Scheffer® AP F200 4R 82H, 45 thd
SR RGTREF AN STEA FTA A Z B ERIE. SRS Y
PRI R G P A, O R B E A (kA
ABVE 5 I AR FRAS (] PR RE IR+ BE R 40 A BRI 5 22
FATKFIHESD,  WBRBL AR AN, XS HOR T H ] Ubni#
FEAREERY, XS i AR . 340, AT A tE
#(city resilience index, CRD)IIIHETF R A HMITARE . #HX
AR bR, B HE AR AT PPA IR TR X s Ak
AP35 1 fiE 7, SATIBORE il 5 B AR A0,

2.3 RPEEARE: ARIERAT R B S P RS
AR SE £ G, @R R E A A

KRR R, BAREREE A E . WIHeH ., <

3 1E LA AR BT AR A

23.1 J& A2 F X (Posthumanism)

JE N FE SRR, BIEMMESEIA
2l 32 X (Anthropocentrism), 588 A8 53k AZKA78h& (0
AR Bk B0 IR BAA BUPE (sympoiesis).  Haraway
A SEARMIR A, AZIFAR ST T A SRR 52
H, MRS EARLHILFREN S 5%, X—HiePkiR T
IABL2E T b = A SE £ GER, BRI RY
JEFE AR, Fopre XA SRR At
B () AEASATEE AL 5 A28 F eSSt A sE
IRIAERTHE NSRBI HR N, BN, BroE 22 Y REAR S5
VAR ER B BT 352 T ABOR, bRl iR R AR RS
RN GO, XFRECRUEXT FARBCRIA AT, )2
Xt AZEE AR R E P 2) BARMBHE: 785 Ak
FSHEZET, R R RHRIR) B2 520G, BN, AR
AT e ST O UL, e I 7S WS AR A b Lo e o,
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RTINS 0 ) SR AR T BRI B A e 2. SRR
A BT S A S A TR RS,
2.3.2 K EE3E (Deep Time Ethics)

RIS Chakrabarty™ 202 14E4 1, 38 AZET57E
TR (deep  time) RS FRHTIAE. TRASRUEH T AZE07
ST, IR RGN E L S A SIS S E T
FARRTZS B, X —ESBR A IO S HT Y FR 5]
R, A 4 i o SR K AR SR BT AR A L ERCIR A (5 i 14O,
APk (1) AR BRI E AL RS i rp
BN A2 . AN, 2522 A Onkalok% BERMBAE IR B -5 A
KIK10J74E, B AZSSCHIR s, X —3 A K T2
RS, FESRE PRI A, RISt A
BRGEMGEN. (2) HNIRSF A, FEHF RSB AR 0]
BT RAESEEMARM AR, FREm il REIE S T4F. IRAHE
PRERICATER AT R FIR i fEh, 17748 s PR 18
FEPPAL, LABE G AN 0] 336 A A A5 e xE .

2.3.3 A f#IE X (Climate Justice)¥E it

SAGEIE SCHRE H Shuet* F20144E 42, SR HE 5% A2 157
FTF DI L HER S RE RN, X —Fe B 7RA IEF S HERC (K
BEZR)SEAHC (R R T EZ)Z BN TEAE, ZoREE
ESORHE Z ) HETE, IR R h E SR AL S AR
SHFOS] R T HALE: (1) K S E S ECOP2T
BT R S E RS, BTEAMER RN ER N A AR
A BN AT IR, X —BOR T BRI T A% IE SRR L
JE], B S REAR R A S A 2) wah AL
#ill (carbon border adjustment mechanism, CBAM): KX ¥ 4k Hi 1
B d1 S5 VRS HILA X 2 11 R o e S AR, B AE B Lk ikt
T I 4 sl Bk HE 41,

2.4 BREREY: NIHRLER JT e B

BAMER = N R B2 RHF SR Tom R LR,
HAZOBS 3G Z%3E )Y R St (complex  adaptive system,
CAS)HL M4 F} 2 (network  science), IXEEIRIRTE A
G AN Iy WP S
241 BRENRAFER

52 38 I Z S HE H Holland "1 T 19954E 4 i, 5l R 48
Wi FARZ AT ShseB H A Ak, HA DT T B RE
NEPEAT R B I RGBS A, B REE A TR
- FE RER R, EHRRE MR R h 2 EARdn
. FKEE . BUR)Z B ARL T sh AN L4 B 5
R, BRBIBOR A RPN TRREA G, I T4%
FAREERETT R, B, Al ] B2yl F AR A FEACHE
B TSR BEN AT e R P, XN 2 AR E S B A
PR B 2 SR AL T RF AR AR,
242 W%AF

[ £ )2 H Barabas V20164 % &8, HA%OAE T 001



AR B) R R R X RGBT I . i, AxBk
52 5y PRV G R 25 LR Y A2 2 2, L R RRATE
(INTEHREEPE . /MR DeE T R e A e M A 55 1.
NZEHERY RS (1) PER R AT. M2 B2 g TR
A BRAR R B 5 W25 P SCHE T A, AN, B e 2 R A
RN MRS BN E R TN EE A B ESE R, Ead o HT
2R AR ES R, T LA O (0 F2 s T, I
HLRE ) AU 2 SR 2. (2) AR I T A 5. FOE LI
MTFHIFE RGP I S L S HLH. fn, Jemososk
I 388 3ot 2 I 30 5 | A IR A 3t R A R Rg o ),

25 PRAEA ARHERMAR < IR BR

N R AT [ AR - B = REA R, f R
TN RSB A 5B 2 SO PMA BT TR X — R
RO TE THG M ER R G M B2 B . AT 3h B SR S AL i L
Bl RIS WL 7, TSR A A BT RE ),

FARAE L (T I T+ i) AARAE A R R AL R0
PUBRLAT. B0, Rockstrom&F AU H A7 i S H e A T
NI BXT R R G R SR AIE TR e, PSRk
JE 2 A BIE DTSR, AETH S X IR R G AL T A
(R4 o

FEEHERE (AU EARBUE): HESHERECTE AT 3h
FISRSIHLE]. 0, MalmfgBFsEia7Rs 1 — IR 2835 dn i
BUE ML TG EE I, AT T Al Rpaef By, XA EAR BiE
WKW, o RER R I URAE SIS b, B A
TEREARAR A 15,

TR BRAR L (LR IE SCHERIN BEAT): (R PRAR L SR A 55 LAY 2
I, G0, UNEPQO21) A 54 Hh, 2xBkpl it X R 4H
T 85% IR G Y R XA A IS HEHLERIZE W], AR
AT EOCTE AR 2 i a8y, T BEORTEAC PR 1# 1Y
/L\\EIZ“HENO’M].

i LR, BVl i i TS N AR GBI R R 4
PO NI SR AL TR TR, i MR R N
AR AR ERAE R PR Bt T LR A VERY I ITHELL. X i
FRE B RIER BTSN LIRA T AT A T i 2,
SRS LRSI

3 RKIRRER LR

AR A O ) 2 TR R A T Ak A A 2605 20 45 3
RAGRARLNEZLHHLS] . RRASEAR R HAE,
PIRARIHT R RERTR B TR, XS RBUA U & AR RS
MR NS, i AE S A S e EEN M EAFR. BIR
I RAYEHE 2R G R H AR PR | BIFE PR S T 5 1wl
3.1 HERRGESEHLE

HER 72 45 28745 (Barth system tipping points)f&: A 2R}

(Anthropocene  science) (A% GUR, | e~ NG
AT il e HUBR R GE AN T 35S, IR ARG, X —
R AL KX AR R G MR ZN B, BT EEGH SR
¥ BUFFEME ARG, LN 2Rk AL A B 2B K.
DU M i % 25400 S A SR . RN 5 85 REHRA .
ANALE SRS TPl = A5 T RS A
3.1 MRS IE R ERA

Rifi s NI S MR R H 250, WRes A 287
SnbAREHERRE . L HUR] AR 16 B T RE S L BR R G0
SR X — A, i Rockstrom % A1 F-20094F41
LAAT B R Ie R TR . AR . AR
IRF RG2S [H] (safe operating space). i %€
AR, F5 BRI KIS S b ER 22 50 e b O, b,
T 7 it (Bifurcation Theory) 2 H i1l Fit 15 3 F1 245 Y
(tipping point dynamics) A T 28 45 5848 S A48 T %0
L BN, Je sk R IE R HEE L 1.5°C, it
— [R{E ] B RO AT 1 VK5 AR
312 ZBMBNL5ERAGHEE

BRI 55 RGN G R — D B REE MR G I
B RHF AT R sh it A 2k S+t S M5 &
ERRMEBEBUIN? FFIGX — I, R AR AL T
RO LE, THZM T UREAR SIS, 45k
PERFEE T AT PRI . KR 4% 1) ST e — HLE Az
B, (0] RET | & RERE BB RO, AL, HEA Bk RS
R 55 28 e BEAY 14 75 el S FRATTER AL T IR A B 5 4R S 4L
DERGMHEAERNEE. EXBREGT, AR EELR L
Al Al R — AU ) T RSB IR o L etk R B e, e 4
BRARE, HEMTINEAC Ty ARET A, Bk 2P R
B0 X SIS ANAAT B T ARt Je o It 3 e s 1o
ARG BRI N, I R il BT SR g AR AL TR
SEARE),
313 FH#MEIKRE ) TFE

MR ARG IR R A bt S AR RENIRE
19 I e ) Scheffer A B3I i AU J5 A5 w4k 5
(hysteresis model)¥8 H, FR G0 I ARRAR IR B AR 5 220 8 ik
KBMER B T8 fln, B ekpgEi1ec, nlfet ok
BEpk T RS Ak, BT B (resilience index)#i K1k
REWIRE 1, BEETASTURE QNI ESRLFE 2 FE4%)
SRS EE (K ETE RS, XEEHSHELE AN A BT
FoA AR RGN T 3, I BRI S SR AL T Rl ARE.

3.2 tEEAR RS IRE
o AR R G R M Bk R G 578 1 ek, HORRSE
TR AR AR . AU SR AR ARAS BRI B 24 3e 4L
3.2.1  FRBEOR-H 8 E B
TERERAEIR L RIPERE TP, RS AR - B B SN 238
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AT R AR SRR M AR R T L BT ) St il B b
FIEERE? i SERE At S At 2 B =2 [A] Ay B ) B RN 2 4
ERABIRFG I () FBERAGZ —, PP SO AR R AR
B, B RIEIRABNZUE . BRI 2w . gin, R
TR A AR AR RO T O B WG . B P SRR
TR 5% A B3 25 AT o 2D 8T, ARYE PR OS2 4 41 21 (IMF,
2020)EE, AR E R 5.9 TS TT/AE, X E—
6T B AR B AR RE. AR DX — R 8, 19894F
ArthurP VR ER B FIE G, M2 D ANl BE A 2
SR ILA BOR AR
322 AEHAHHLNF

T e B IR L 9/ ok 58 AV HRE AR 1 3 25 (A e T
NG TR B HASZ450)? BEUR A BN 05 S e A A
FERARHE, B SPAE AT GHIMEAR, i TR AE
R, ARGl . A HRAE RS, Hi,
WA IR ERBOR Z X EEE. X — A, it
IR A — AT 3 3 A TS, 3 s B A AS R B AC S R AR
B A T, RSB ATERL. Hh, 2550E
SCFAR I a2y B RS A7 [ (citizen juries)SEHLE, Hhr BEVR S Y
HAMEE .
323 HAQFHASHE

TEAERRBERE T SHEORAUT AR, BrddoR, Fel
SEHLER TRE (AN K B4R 145 Pl (solar  radiation management,
SRM)FISEFE IR B4 AR, HATEMBR RSN, BRI
WITEER | B AT HULE RGEMERUR:. XS AR AR
Al IO B RS B RO R . B, HiER
TR A0 2 S 1 5 (stratospheric  aerosol  injection,
SAT) AT figif 3 2R KRR RGP I 2 2 B, (B
P A N FIVE AL A A R G Bl R o8 P, BEHIK
Bl U T B o PRE AR A (B U R i 5 B B AR
i, ABHXTE S RGAE Y 2RI WA A B OR
BRAETE. SRR B RS, TSI D DU S R A 2 AN o
BRSO3 G ] BB kA g SR AR i 8
Ea St e W B S5 % N e Ve PANE | NE T E =Y i B 2Pl
5, FEREAS RGN ZREER A1),

33 RENEIRMTH

331 M AGZEHL HN

TERERI AR, I JF AL T S AR
TSR EE A B LT G B AT 4 BR PR B AR Ak B
X AL S X IR A S e IR T A R G S AR
B3 el (1] O (2% Co i\ Vi) M 2 01 B R R R i
TTHEACIMVEAS T, TIARAETE A R B PR . Bk T
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Figure 1 “Five-dimensional lens” for methodological innovation in Anthropocene science
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The Anthropocene, an epoch defined by humanity’s dominance over geological processes, was proposed by Paul Crutzen in 2000. It
erases the divide between humans and nature, with the Anthropocene Working Group pinpointing the mid-20th century as its start. This
era is marked by escalating plastic pollution, fossil fuel use, and urbanization, reflecting crises like climate change, biodiversity loss, and
nitrogen cycle disruption. Human activities have surpassed Earth’s planetary boundaries, while geophysical and socio-technical systems
interact nonlinearly-e.g., Amazon deforestation disrupting water cycles and amplifying global warming. Ethically, neoliberal frameworks
obscure inequities: the Global South endures 85% of plastic pollution despite minimal waste production, and Arctic Indigenous
communities lose land without redress. Traditional disciplines fragment solutions—climate economics prioritizes carbon pricing over
water crises, urban planning promotes green tech yet ignores systemic flaws. To address this, the paper advocates Anthropocene Science,
an interdisciplinary framework blending Earth system modeling, socio-technical analysis, and ethics to balance ecological resilience and
social justice, aiming to govern planetary tipping points and resolve the “development-stability” paradox.

Anthropocene science is built on three pillars: the Planetary Boundaries theory outlines nine thresholds for Earth’s systems (e.g.,
climate change, ocean acidification), stating that surpassing them triggers irreversible tipping points. The Socio-Technical Transition
theory exposes institutional lock-ins like fossil fuel subsidies blocking low-carbon transitions and car-dependent urban sprawl or
industrialized agriculture as path dependencies. The Deep Time Ethics framework expands moral responsibility to geological timescales,
requiring intergenerational ethical assessments for nuclear waste and gene-drive tech. The core research of the Anthropocene has three
dimensions: (1) Earth system critical dynamics, using models like CLIMADA-ACE to show feedback loops such as Arctic tundra
deforestation — wildfire — methane release. Simulations reveal global warming melts Arctic ice, accelerating temperature rise from ice-
albedo decline; (2) Breaking socio-technical lock-ins, suggesting a decision-making empowerment mechanism combining participatory
action research (PAR) and digital twin technology; (3) Planetary governance innovation, criticizing carbon offset mechanisms’
neocolonial tendencies and building an Earth digital twin system with satellite data and ethical constraints to simulate cascading effects
like coral reef degradation causing fisheries collapse.

Research on the “Five-Dimensional Lens” methodology integrates diverse approaches: (1) merging deep-sea sensors, remote sensing,
and social media analysis to map planetary health; (2) combining Earth system and agent-based models to project climate impacts; (3)
using ethnography and blockchain platforms to democratize knowledge; (4) developing Al-driven climate conflict alerts with GIS maps
of displaced populations for preventive governance. This framework blends quantitative and qualitative methods to analyze Earth system
tipping points, address socio-technical power inequities, and promote governance aligning planetary boundaries with social justice. Its
application spans scales—from microplastic migration to planetary biogeochemical cycles—advancing Anthropocene science toward
actionable solutions.

Anthropocene science proposes a major change in Earth’s governance, requiring a shift in knowledge and education to foster planetary
citizens with a deep understanding of Earth systems. It suggests a new governance model that combines education, institutions, and
technology, known as the “triple helix” model. Innovative measures include a planetary parliament giving veto power to indigenous
groups, open-source geoengineering to counter corporate monopolies, and ethical imperatives prioritizing justice in planetary
governance. The paper also promotes “deep-time ethics” to ensure fairness across generations, particularly in decisions about nuclear
waste and synthetic biology. Anthropocene science redefines sustainability as essential for the survival of civilizations, not just a
technological issue. It advocates for a “safe operating space” for planetary life, based on Earth’s regenerative limits, and envisions a
future where humanity and nature coexist harmoniously.

Anthropocene science, earth-human coevolution system, natural-social-technical systems, planetary governance,
deep time ethics, five-dimensional lens methodology
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