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B 1. RALRAZ] R o] 7159 50d ©Y Hid
Period Corresponding Years Total Number
Period 1 1392-1450 2117
Period 2 1451-1500 1420
Period 3 1501-1550 6109
Period 4 1551-1600 4785
Period 5 1601-1650 3300
Period 6 1651-1700 3563
Period 7 1701-1750 2716
Period 8 1751 -1800 936
Period 9 1801-1863 724
Total 25670
Meteors

4 99lth. 72 m gl B o7 F4Mo] FAsIEol of A
Pl 2ol 54 2@l U /1S5 BEES S HYTHIY ).
Aol 1490 SARE 17609 LATPA] Zolxl U AL Bl
ol delolet 2 wojzol 2wyl ANE AEA Ay s
otk 94 2@ 99 T2 oy ANl I FSS FYEE ol
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B 9. ZNYEUSY A oY @Y 7159 AW, AV BE

Phenomena P1 P2 P3 P4 P5 P6 P7 P8 P9 Total
Meteors 103 69 422 387 766 740 695 239 10 3431
Colored vapors 48 9 333 325 211 61 61 3 1 1052
Strange sounds 0 0 4 4 2 0 0 0 0 10
Comets 21* 198 221 102 37 102 84 715 374 1214
() (8) (6) (8) ) @®) G @ a4 (61)
“Guest stars” 0* 0 0 127 102 0 14 22 0 265
or New stars ) ) ©) (3) (1) (0) 3 @ O ®)
Abnormal sun 6 0 16 27 23 9 13 2 0 96
Abnormal moon 0 0 1 10 6 1 0 2 0 20
Halo effect, sun 424 352 1662 1378 266 121 239 44 1 4487
Halo effect, moon 27 16 145 557 78 116 176 27 0 1142
Venus in daytime 252 339 1186 397 829 1141 388 116 239 4887
Thunders, lightning 264 108 547 456 209 250 282 211 43 2370
Hail 177 68 578 260 223 295 262 108 35 2006
Frost 107 11 145 38 84 121 81 17 1 605
Unseasonal snow 37 3 70 32 35 117 65 18 0 377
Heavy rain 63 1 38 13 5 22 21 17 7 187
Frightful rainstorms 149 112 59 34 134 89 47 i 2 633
Violent windstorms 46 4 61 28 30 42 16 3 2 232
Heavy snow 2 i 7 0 2 14 4 0 0 36
Colored snow, rain 14 8 29 18 8 11 1 1 0 90
Dust storms 0 0 1 2 7 19 0 0 0 29
( Micrometeorites )
Daytime darkness 0 0 1 0 14 24 13 2 0 54
Fog 144 20 45 280 91 22 48 1 0 651
Earthquakes 183 78 482 287 110 185 157 13 5 1500
Tidal waves 4 1 7 5 14 33 38 7 3 112
Water color changes 14 0 1 0 1 12 5 0 0 33
Unusually low 8 1 28 3 11 9 4 0 0 64
temperature
Unusually high 24 15 20 15 2 7 2 1 1 87
iemperature
Total 2117 1420 6109 4785 3300 3563 2716 936 724 25670

*The first number is the number of recorded observation. Inside parenthesis is the
number of actual comets or guest stars.
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1995 8¢Y 279URE 153YU7t A18%] =A|ALstE](The 18™ International Congress
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(The International Committe of Historical Demography)’} &8 Aoz ‘T2 o =2
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5) ojoll thsiAM= oF Xt 1t} s
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over Nurenberg, Germany, in 1594 was a spectacular aurora)
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o] R A5, e=zate] P ot FeY ofgiA =2 Fsh=dl o] Ao At 1™
AHaSol Wol Ware AMsA ot ezetz WS oYtk 2e ARAGA of st
o] Xl 2 2HY(Jean Grove) n59] XA Little Ice Age (1988)S LA Eo] AAoA B2 L
stk o] Ae wmaglojo] 5 Watel #(tongue)’t olejolA 9z ol EE Aol W oA
o] AtmEt A A o9 &l Qo] WAS st AT YEo|uth. =¥ 7= A
so= Wato] &7} 9w gabrbr] AR Aldol 1750902 FE Atk A= Alad) 4
W719] 22 AR 7489 &9 7150] A2 %o] oKX= Aol Bi= 17600l +=H 1
=Y @50 o7 Hart vtz olAT Ao 2 Aow ot YTk ol=H AW @A
2 176090 €Qlo] xHatt o] 9] afsh= AHE dior Hi Zlo] sttt A37tsted
H1d 3).

19979 g¥t7]of v
gl A AUt olof sl
7} srop gith. olsf ol 3t wAQ] st Ajujuto] A5
oA AFoA FREREEO 7]4(1994) A B A
BAER A(#TME) e, A 239 #AoA As8/del A
uoie] f/d Ystoll st AAf of7| e EESTt. A
2]

=+ OF2oA A= & 2EZ A Ea3d = 2 d=
oA Foje] & uekAbs, ¢ Aeks] UstH A7 24=A(Near Earth Objects)E A tsf
+ sHAbso] Fojste a=slolrt JiAlE ol oA vk F9ioh |E §uby &

A7bshcta gotict 19979 8Y 14~18Y S|ZUYI(EMR) A9 tfold o|AE=d "GIFt
(REkgE)ONA “ollid, A%AH9 odstat x| FAtoAe] & (Dynamics of Comets and
Asteroids and Their Role in Earth History)“ol&t ZA|9] ste]7t dsict bigtd o5 v
SRt 9hd 7]t o] FA| ] Aot edjefales ol 4dshAl R

+ =9 19 Ata7A] gEeh HAY| ol AHlgol @Y. 152 Z2 5l 84
SFItoA A AEA tialzh Fe)7] Aol 2ut X A 2FHEA ASAF
Lds 7R HA" A 2o vls, 89 dAE Qo 4 ARt o b
o Ues SE2E 399 d1g sl AloJAte] 5Y I AlsE 259 A
2 dus ot du S A4 d, AV g ARl WolA ortekN F=
oft} A#ti(Armagh Observatory)®] Ut= #d2](Mark E. Bailey)2til A7]Aa7lE
Ot 22 AMAS Ao Ad 749 11~13Y0] J= AldB2A] thgtuwe] o= d2|g
2] X](College of Fitzwilliam)ol|A] ‘&4 7t HA3L3](Society for Interdisciplinary Studies)’®)
o A2z ALBA tiFrt "Fes7IAdel AR H(Natural Catastrophe During
Bronze Age Civilization)’o|st FA|2 H2fQithi st ARl 39l 7|&A} 7h2d &
ArgogA 3ol JfeE Aefste Y55 Td i 2 Y i(Introduction)2 7HA STt

TSFHAL LollA] U9l

= I B o= T = R 1=}

ob E ook @ wn
W X o jo 3 102

(2]

AAEL At BstatSolKet QAIFA @atol ARl Aol 7R ol chat S 7t
A A thele] FA1E 57 28PAITI3000~1000 BC)Y iRl S FAIZ Shof oS o
Fole BeHA A7 AnSo] MEHEU, 0% U WEE 2L YA XA oy YL
ge 7152 BA3 Jlolol ]9 FaF WHOoR WAL AP Asl FYUk A

6) 1975649 I HHA] o]upnd ¥Wa] I o A7|(Immanuel Velikovsky, 1895~1979)0] F L dto] &
=9It} http://www.knowledge.co.uk/sis/
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APe’E J1%0] ¢t g "uuskd, AstY, Agstd au Ry @
(Archeological, geological, astronomical and cultural perspectives)’ oA U= a
Hst=d st=o ol = B2 7150l dttYy Aoty Z a3t Aoluy YrEstYd

9] 47 mo] T FHo U U7h ARE Sty AdH RARA, §4
Asto] dold A0 Holt R WS hat U] Aejst BetsoR o BAY}

2}y, 2% I718 ‘A A} (associate phenomena) o]t EFHSIHA] ol o]
L ) i

o7} T wf ofRAIcH 4l 4ot @ of Folo] BE 7|2x1el qMebe(). Henrad) w4

oA grwS ohRd] AlY 2 HUEetl fEoiditt. e URHEoA EeEE A
ZIX|(Celestial Mechanics and Dynamical Astronomy —-An International Journal
of Space Dynamics)e] A @Aolo|9ct e wEE “Meteor Fallings and Other
Natural Phenomena Between 1500-1750 as recorded in the annals of the choson
dynasty(Korea)™= o] &x]9] A|695.0 v}2 A1} (1988, Kluwer Academic Publishers)
o] AS Atm Aele ol2M4 A4t ZAF=EA it A AEAE2RE SAA R QIS
gr2 Aol =]l

5. ORR]: IR AR RpAE7del BA it M= Mo LR it 71t

0= wde] ofof AEgS Eol g7 © A 2t A¢E(SIS)e] AFE7lEst Altie] o
AFARGE o w3t AL e U7t ol & AR AFARSHZE QIFANE ] 715 AR GAA
o2 At o & o] =t o] stzglojo] HuY =% 18H2 o] =299 Bt
olE1t 7o FEZoz <L2Amrtol “BAR International Series 728" (Archeopress,
Publishers of British Archeological Reports, 1998)2 &%t&Elo] 7 Y8&& st Qloj=
2 Q%1 olF a7lske 71E]l% 3t AR ZHE )

o] At AR ofZHh AARAIGIQl 7]¥4A 3000~1000d (EAA &71)oll AAIFZA J4
o] 71”0z A&H 7ted ARAEZE B2 T2 FEE UE A+EA AAQ 997t
3. ol 5o, Fotxgrt, R SAE A+ ez stoj o] A|ofA =eld 50
o 719 FeolHE F(Aa%d) It SH = Aot JHEAQ A0 o]Foixl Z=0]
E| Tt Abstar Ateh A7t 22 2SR =2 Hul2(Ténére) A147] Z87F £oE o]

(@)

L= ITA

o]

M

g 719 20008 Ae, 427t 2 288449 35 FLE Aol Heloe 294 89 A%
< W% SUlERt. 223 AN7] 2eidiols 8 FFe] 2 URY BHglol Fol Zs
ol dtt= ofiyolFol of Altioll AIAl ZX|oA dhs Yd 4 Ki EME GEsHA | Slol
T2 AYG(RE) It St A Adgol VN2 TR aqtoldt Y E Ul SO
= ‘ EM

2Rk o] Alg AFEER Agols sk YO 25 2F Hols A E'Y
2 o] Uil Aztsto] o] RHsHY] fshA Ard 8]A3(Human sacrifice)s BFAITH7}
1 FEAYO] ARl & Wt &of A9 FxRAl(deity)o2 vHA Hos Y2 ¢
d U 19959 8E 2EZE A Higjold 2HLEAS 715 49
gholg "AaRT) ArdolY FAdol I ARz Eube Aol ofyet Zh X190
AAY LdAgel 2 T2 7R e AT AM7] Wizof oA siA
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2 Z70] ik 2318 SISY “AE/] RIAIG ATE Wb o) E & gl AR
Helsh & 2ANY AA o) v

ATe YA & PozA FEFoR BP9 WY 142 WA Hof AT
A30g0] A7 o7 SYold HAUZ0] AEsHE AARTS WEsA HowA AT A}
Aok 7 ol A= ABAIS0] 2 FAS Wolgith. 1980d Folx ulex We x| 79 of
A #AA ARE HEZ JHSUA A7 olate] FR5 ATS WHCE 5 FAGIE A4
2 vhpe At o)AEA @gol e Zlolat: Ae WS stk 20014 0]F B
ulofealiLe] (M. Rampino) i He A7t A2 b mw o)
Ack e ABSHACH 2B UAUZO] AP AALS R0l & AL AU & gt
Aol ] 9ict.

19974, SIS9] ‘H=~7
of Sofet A7

=

o

2]
ton
Rl
=
ol
i)
=
fo
N,
Lo
10
)
opt
ih

o XN
()

o]
=il

#
(mankind)7} @IAFARAI0 R qe dek 1 sted oA
Aol shs wakel AR EXE SR
ji

5
WA Tl Fagt et & ghstot. "4aw7](1490~1760)0
1

2
)
Horr g
=l
o8
rlo
I-O
=il
2
1
N
>,
)

FHolM FuAe, Su
AR, th|Abd & = BAAAIY F27F dold Zle V|EAoR 2 wo|tt = &=
A10] /dejsto] K2 shso] AFge] AR tis] Eul= sEehal sho] Q1] Asdo oigh
S BAIsH 08 dHE dIe Holthrh igEe] ¥EE olojRl A2 tE {3 UE
ojdct.
U 1996|0] A5 715 249 Auts Tad £ HtE TH=APL LA S E
AAETA 4 EAE HAZ 4 A=AE

g st Bad AUAYES £ AN 259
1

DEENET SR ERIE B I = [
Ntz Tt HEAg kolweln wads)

x7h et

2
2 s
I-l r\O
>
N
L
i)
rl
40
15)
o
)
i
W
o
1)

213 ol & B AeldA B3 AUA $3 AYEOIX

LU RS woth oAb 7 FAolojo} Fthe Axo] e Alldt AEOR W

ofSolgct. A7 FAO AATS 9o Tkt AORRE sfystt wold AU 3
= g

Aol AF A= IA9 g e AlHdZ

oIt 18A17] 2o Q] AR HFS g FH2(1694~1778)2 18A17] Z&t2] vIE O]
& oA+ AW (catastrophism)E SAIY TL7F ok shlch. 12fy 2 #A2
194710 Eole} AW difo] Atetrl &7 x7oA FZAF0(gradualism)9] ZlstzEo] SA
ok 7hedl Aot x[Fe] o tigt o]s7t oftttH, QIZte] Axf= Awizoler A
z0jolo] wil WAR By Zo] FHdo] & Ho|oh. AFZFALIY AYr] Aqe MALY
gz A Frre]ojop & Zlojtt.

8) olefAl, 1997, “aiel-2AF 7] HAAEI Kol M, SqAPIARE, &
A5}

o

o erEA,
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1996a, “A®7] AWAjo] Ae} FrHLARAZ, -global historye] g #F-" A}
Ske 149, <EmR>

1996b, "4A®7](1500~1750)0] HAMALGA A - RALGRAZ,9 A 7|5 24
=7 FAREES 72, SAPEAIUE].

1997, "nef-24%57] AAAIHI RERC] ¥4, TFHAVIARTHE, sk ehakst
LA

1999, “JASA YAt d(Neo Catastrophism)a} Q15 FAre] 22 sfA,” FApst
2 164.

1998, “Meteor Fallings and Other Natural Phenomena Between 1500-1750 as
recorded in the annals of the choson dynasty(Korea),” Celestial Mechanics
and Dynamical Astronomy —An International Journal of Space Dynamics 69,
Kluwer Academic Publishers, Netherlands.
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R0 BRXY =4 XYY RE =
- MRPUEE LXK EO BRXE -

1. g3t xtelmjel Fwels]

gste ZAMAG OEA stRolm gAAsolglon , MBRIUC. QLA
= 3B Amy AT Ayol: g@Eatel MEel MAXNL MM k.
gete] Qo] Qe Al FRo| ulstel FBol o Acn BowW, 1 a
ge olgold AL & e7? Ut 3 S8 Aestolgtne she Algstol
Aol WAR e 9o Ad¥ R AW Syu #ol Yt EBo
gste] slzze Aol 2 ulEol Agolw, AMHA] BWAA IOl a3l
HD b £ ARI, AR AR Y JA(EE)Z AHMIoE ohgoR At
KAB—oITt. Qafo] zpste Melsl obgwA ARY @AFol A Aol
a4 EAFES ofEnte A4 AW AWE FdyA s T AFT 4
919ict.

g3 A% FUe ofEs? Aol wet ot ¢l WA, HLEk - w
Bl AFAMN BEol Ah AU AYste B AMAY 2o
uzo] PeUPER UMEtEe]l AT, SEAAES AaRAE mEAL. IS
oA A57A obschge Wed u Mo EAL0] ohidct. olFdo] Wi
SO 1Y E7%E doldch. QEIXSol] Aa Al mEE FiA
TUe UAHE AAM 9EY ZA0t. AduE ZE wAE AATLL
Atste gR 2stz gotel @mxibE: dimsti, @ AAE A7) 2z
Aol gaASol bWl AWste UM St AR dEe]  Ade
o2t gatol Ad® - AW A5 AMSE  =HYd AF|YL, 1 fuA

guol My FAt] AR .
© o7IA AAnPt FEtol AAlshe SR8 LAShL,

fu)
uju
[
i
=
2
A

2 OHEZHUEER). = +39 Asol AA ., A9 ‘ofgtge=zxH F2 I
UHUEZE). = AlElE 2AAW Ade AY FdE &of AYstuxr siep. o]
ot AL U2 R2siatzo] duE 9ol AAIZE A€ (representation) FEIZ H=
AU e  FIh G 24 e Adcke AFEEY 28 fHel Aifoln] AAIH

£4ct 7 JE=E]
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b= Ae meEs) @ 4 oW, RAA-—ol2bs gste] At @2o #Hhrh A

9) o]gdwl 9] d(dloju]= SHZIL 9] M), 2011, T EE A2 gh., =7, 112.
10) Duncan, J., 1990, The city as text: the politics of landscape interpretation in the kandyan
kingdom, Cambridge University Press, 11-13.
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915A] (The man-made Anthropocene)
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sea level rise
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We can alter natural processes,

eco-systems,
climatology,
chemistry,
snow cover,
sea ice extent,

hydrological cycles.
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The Earth as Modified by Human Action
George Perkins Marsh (1864)

Anthropozoic era

Antonio Stoppani (1873)
Noosphere

Vladimir Ivanovich Vernadsky (1945)

Gaia

James Ephraim Lovelock (1978)

Eugene Filmore Stoermer (1980)
Paul Jozef Crutzen (2000)

Gaia 2.0
Timothy Michael Lenton & Bruno Latour (2018)

GSSP (Global Boundary Stratotype Section and Point) : Golden Spike

GSSA (Global Standard Stratigraphic Age)

(1) BE|7H ALHo| EA (marken)0| AUS A
(2) 2AE (stratotypes)0| U A

(3) X9H, X|F+& Cfy|7t 7tsT A

(4) B HotEE 25H E[FHS0 e A

S
(5) HEE

Sl = ch =0l A
(6) 240 g0|gt A
(7) 2EFHo| E2 A
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The beginning of the Anthropocene (2)

1492 Christopher Columbus (1451-1506), Columbian Exchange
7t=, 552 gie S g2 oS
Ofm2|7t CHE Silo Moz M X FH KT

The Columbian Exchange

From the Americas
to Europe, Africa,
and Asia
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1760-1830 Industrial Revolution
1776 James Watt (1736-1819), steam engine
CH7| = o|&topEtA2FO| BTt

7S BN, 4BY W So| WXTH 5H 25

1945.07.16. Trinity Nuclear Test

1963.08.05. =X H{AH JX| =F (LTBT)
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1950 Great Acceleration
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Anthropocene Worki

S H XDt A (International Union of Geological Sciences, IUGS)
2H M 212 (International Commission on Stratigraphy, ICS)
H47] M 22183 (Subcommission on Quaternary Stratigraphy)

Ol2 A /218 (Anthropocene Working Group, AWG)

i

2016.08.29. Y= University of Leicester, Jan Zalasiewicz 1l
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The Structure of Scientific Revolutions

(Thomas Kuhn, 1962)
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Gaia 2.0
(Timothy Michael Lenton & Bruno Latour, 2018)

X788 BotE dXsks 7|s, st ko] =8
7

7tolote| 7| =8 7|5 + 2

Noosphere - cybersphere infosphere technosphere
(Vladimir lvanovich Vernadsky, 1945)

_95_




—~—

Noosphere

Cosmosphere

Geosphere

Geosphere

Lithoshpere
Hydrosphere
Atmosphere

Biosphere

Procariote

Noosphere
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Plants Astronomy
Animals Astrophysics

Biosphere Cosmosphere

Holocene

E= X|E&tA} Charles Lyell (1797-1875)

1833, '=|2 (Recent) 7Y HA|
1867, 'S M| (Holocene) 20 HA|
2009, "E M| (Holocene) Al = (11,650+699 yrBP)
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Holocene
(concepts)

(1) OHX|} &5t7| B2 A7

(2) 217 =3 Al7|
(3) 27 Y L A7

thropocene

Anthropocene
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Future
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(52 2004; 2016).
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| 18,492 | 49,164 | 69,472 | 276% | 31,216|106,709| 80,986 | 159% |110,600| 429,493 |270,516| 145%
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