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The second master plan about observa-
tion and warning of earthquake, tsunami
and volcano
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| H2%H XIE-XIZIGH-okkt0l 2% 8 BE0 et Jl2H 2

V (E 2) OX|g &= 0|2 LY 72 5014 XX Ly sig
Azt 72 2y 9I

2017-11-15 14:29 54 A2 B3| B 2% gkm XY
2016-09-12 20:32 5.8 A2 AFA ggMZ 8.7km X[
2016-09-12 19:44 5.1 7S AZA| DUME 8.2km X
2016-07-05 20:33 5 24 57 E2 52%km i

2014-04-01 04:48 5.1 Z EJOIZ MZZH|E AEMZ 100km 512
2004-05-29 19:14 5.2 78 2FF SHER 74km Y
2003-03-30 20:10 5 1M HEE NIMZ 88km oY

s

n oI ERLSA MoK A0 X1 P 27 HSE0 /A2
Mt 27t 2 A 2
* (2 6.8, "168), ZEH(HZ 6.4,"17H), BF(FZ 6.1, 168, SLH(HZ 5.0, 16H)

Am
mjo

ol ti+3d= X9 H ai2tEAH

122 124" 128" 128" 130 132°

Legend 1978-2020 sad

40

38

36"

S S

100 km

3 v L 32°
122° 124" 126" 128° 130° 132°

EX: 7|4 (https://www.weather.go.kr/weather/earthquake_volcano/domestictrend.jsp)
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I CHLHQI 0111t 2 Tt |

n 20163 98 A XG0 LS XF(9-12 XIT) OF SHEt= XE OFMA|tHetk= 74617} TR
2017 EARITNA| A2 HE/HE2 Ofyet =R S XITICHHIS flof X=H X1T tSYRLe

Loy oI

rII

= 20165 2% XFIT 174 E8 KRS QIZO0p 21001 2810 KT CHSt QIA10] HIGHOD XIFIMGHS
= Z2440| DEE
* 2020 A2 B52FS Q= AR RAre Aut SHAL| 86.4%/t M= =0 SMIE 410 Tt

— o
EI5IZO0] HOINILO| M2 B B4al s 7RIt EIE Cht] 109%7} £7140k YRS

@ =L XX mjsh &2

= A7 |EE Ol SMUEON 27t 71 WE &, 85 AT T 2= ATn offHX], 2 0],
HE2S, AR &4, dx= & SO oo Z2YEH 0l2fet FL22 27t 5 ARUE et XH0| F=

X (2 5820 2 Ifs 725 2Y

V (2 3) 912 3F X© H 11.15 2& X|F H|d

11.15 2§ X%l 9.12 EF X1
e 5.4 5.8
QIHISH 24 029 24 23
O|xHe! 17979 11
AlET|sH 27,3174 9,368714
illel Bl 55148 11094
S| 1,445%% 145942

S AYUMTE, Feh XTIIa =] 1,445 &g, 2017

0

@ HMA XIT Y g
= USGS3)9] 11990~20201 & MPA XTI 2 SA (23 3)E ZAfet 21, 1990~1999H 12 5.0 0l
X|Ee mF 14773, 2000~2020H01= 17453] L4

= Greg Poole(2018)92 & M7l syl & &R 012 45 A2 230 TE AL RS

S/t9 E2IC= HAotH 7|sHsee| SHEtg: g

0|8/, XIXILGHAIZIE “ZEHHLLT AT, http://www.kbjeil.co.kr/news/articleView.htmI?idxno=106983 (ZAMY : 2021.05.23.)
YHOIHE, XXX HASle Saoi2d, 7IAL = S3i0, 2018
USGS, https://www.usgs.gov/natural-hazards/earthquake-hazards/lists-maps-and-statistics, Z412(2021.08.05.)

Greg Poole, Dynamo Speed Control and Tectonics—Modeling Earth as a Shunt Wound DC Machine. Journal of High
Energy Physics Gravitation and Cosmology, 2018
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| Mot R TIEHE s B o A0l Be Tl @7

2500 200
180

2000 160
140 H49:7-7.9

1200 1(2)8 mm 728+

1000 80 The: 99:9
60 —_— 1E:6-6.9

500 40
20

0 LL L LL 0
N2 2 N2 2 N N2 2 N
N R SR AR RN IR S

)
SIS I T

£X: Greg Poole, Dynamo Speed Control and Tectonics—Modeling Earth as a Shunt Wound DC
Machine. Journal of High Energy Physics Gravitation and Cosmology, 2018

1 (22 03) TMA XIZI L4 34|

20

— CSIRO
— NOAA

— MRI/JMA

oo 4 i AR e R R e S

1971-2000 average

Ocean heat content(10% joules)

-10
1960 1970 1980 1990 2000 2010

Year

&X: Greg Poole, Dynamo Speed Control and Tectonics—Modeling Earth as a Shunt Wound DC
Machine. Journal of High Energy Physics Gravitation and Cosmology, 2018

I (212 04) NOAA M7l 3% & &R 0| |

@ M MA FQX[Z o5} #52

= O] USGSZt ZAlet 20003 FH 2019E7IA] et ™ MA XZE SAH0 H=H, 2052
35,204749] XX A, 808,717HO| AR} o)

5) USGS XTI SH HAMOIE MA XTI pigh (AM: 2021.06.03.)

https://www.usgs.gov/natural-hazards/earthquake—hazards/lists—maps—and-statistics
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= 20043 QIELAIOF XTI MALIOIQE 2010 Of0|E| X|TO| 2l

V (2 4) NA XT 2 248 (2000~2020)

2000 1,344 146 14 1 231

2001 1,224 121 15 1 21,357

2002 1,201 127 13 - 1,685

2003 1,203 140 14 1 33,819

2004 1,515 141 14 2 298,101 QIH|A[OF ALIO|
2005 1,693 140 10 1 87,992

2006 1,712 142 9 2 6,605

2007 2,074 178 14 4 708

2008 1,768 168 12 - 88,708

2009 1,896 144 16 1 1,790

2010 2,209 150 23 1 226,050 OtO[E| X
2011 2,276 185 19 1 21,942

2012 1,401 108 12 2 689

2013 1,453 123 17 2 1,572

2014 1,574 143 1 1 756

2015 1,419 127 18 1 9,624

2016 1,550 130 16 - 1,297

2017 1,455 104 6 1 1,012

2018 1,674 117 16 1 4,535

2019 1,492 135 9 1 244

2020 1,312 12 9 0 not avail

2y 32,133 2,769 278 24 808,717 &7 35,204

EX: USGS XXl SA HAOIE MA KT 2
https://www.usgs.gov/natural-hazards/earthquake-hazards/lists-maps—and-statistics

(ZMY: 2021.06.03)
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| M2kt TIZ-TIZGHY - aHr0l B2 g AE0 ot JI=HE o
s 20118 Q2 £53 91 FEO X0 M7} HASion 0|2 Olsh 3,600 Zh2{Q| X{AHI|sH
Erl

- U2 X|FERMARLERIEE(Headquarters for Earthquake Research Promotion of Japan,
HERP)OIAE 20118 =SF0A LSt XXIg #2 9.022 HHE)

Vv (& 5) 19004 0|% HIE & TMAH X|ZI Ld g
Year Location Magnitude Deaths Cost (billions)
2011 JAPAN: HONSHU 9.1 18,429 $220

JAPAN:SW HONSHU: KOBE,
1995 AWAJI-SHIMA, NISHINOMIYA 6.9 2,502 $100

2008 CHINA: SICHUAN PROVINCE 7.9 87,652 $86

1994 CALIFORNIA: NORTHRIDGE 6.7 60 $40
CHILE: MAULE, CONCEPCION,

2010 TALCAHUANO 8.8 bb8 $30

JAPAN: HONSHU: NIIGATA

2004 PREFECTURE 6.6 40 $28
TURKEY: ISTANBUL, KOCAELI,

1999 SAKARYA 7.6 17,118 $20

ITALY: AVELLINO, POTENZA, CASERTA,

1980 NAPLES 6.9 4,689 $20

2016 JAPAN: KUMAMOTO, OITA 7 50 $20
ARMENIA: LENINAKAN, SPITAK,

1988 KIROVAKAN 6.8 25,000 $16

ITALY: EMILIA ROMAGNA: MEDOLLA,
2012 MIRANDOLA, CAVEZZO 59 K $15

£X  USGS A= Ty

1900E~2014A7EK[Q] QUFT[eH7t 2 XITI2 2010 OFO|EI0IN w2 7.09] X[& LO= 316,000
AR EICHO] AR 89

6) WorldAtlas, https://www.worldatlas.com/articles/the-world-s—costliest-earthquakes.htm! (ZA4: 2021.08.04.)

7) HEAE, https://www.jishin.go.jo/evaluation/seismicity_annual/major_act_2011/ (ZA4: 2021.08.05.)
8) XIXITAME! SHO|X|, https://www.kigam.re.kr/menu.es?mid=a40303020200 (ZA4: 2021.08.04.)
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V (2 6) ABm3H7t 2 TMA XIT L g

YAl e AFSxt X9
2010/01/12 7.0 316,000 | Haiti
2004/12/26 9.1 227,898 | Off West Coast of Northern Sumatra
2008/05/12 7.9 87,587 | Eastern Sichuan, China
2005/10/08 7.6 80,631 | Pakistan
1990/06/20 74 50,000 | Iran
2003/12/26 6.6 31,000 | Southeastern Iran
2011/03/11 9.0 20,896 | Near the East Coast of Honshu, Japan
2001/01/26 7.7 20,023 | India
1999/08/17 7.6 17,118 | Turkey
1993/09/29 6.2 9,748 | India
2006/05/26 6.3 5,749 | Java, Indonesia

EX: XIRIGTME! EHOIX|, https://www.kigam.re.kr/menu.es?mid=a40303020200

@ U XITIoHY 4 2
= 10831 19930 FE SAPRHHMA et XTGHUZ Qo SoH2tol AIF X AtIfel 2
w /|5 A2 S| & 4X1H YA, 1993E8E 7|H2= M| DY S
= OHNXITICZ Qlol Lok=s XTICHUZ Satt QIZ0AM 6.6 2 019 XITI0| TYatH 0.5m =0]

—
Ol4Ql RITICHYUO| Lt 2oz 0ofF9)

V(2 7) I XTI LY

1940 1964 1983 1993
L HPIX] 44.73N, 139.63E | 38.3b5N, 139.18E | 40.356N, 139.08E | 42.78N, 139.20E
F¥AL 75 75 7.7 7.8
=g Ut
(=3t A urED (347, 40, 90) (200, 60, 115) (20, 25, 90) (163, 60, 105)

9) SOMAO|AA, Solo] H2 6.6K1% SHlsiH XIXIHY F&k  http://dongascience.donga.com/news.php?idx=44693 (ZAM :
2021.06.22.)
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| H2skh Xz-XZHe-s

1940 ‘ 1964 ‘ 1983 1993
FYHE0IS AL 150 cm 400 cm 500 cm 800 cm
M EAO 4 <1 km <1 km >1 km >1 km
Sofieh QIHISH - - 18 A, 28 43 -
SOt ME[SH - - 814 &4 368 &4
kel NN A= S oF 39 70T of 4o
EX e-LI2tRIHE, 714F
@ =L X|ZIsHY msh w2
= 83E0= MEF 2 Ut I S F 39 7RO O THATISH Lt GE0 139 AU LRe
S & 539 QIHImaH LM, 'BHET0= M Y07 T& § Of 4 9| THAHI[GH L4410
@ =9 X|ZIsHY EY Sigt
= NOAA =7IHAHEME(NCEN O ZHRIE © MA XIXIGHY U 2 FAH 0l2f & 2,7237
1)
V (B 8) |AI 0j2f BEEAE XITHY & =L XTI
STt Qx| e
19604 5 e g% 9.5
19644 3 0= DA 22/ of 9.2
17304 7¢ 2y 2 9.1
20044 12 QI HAOF ~OFE2F AMaH 210t 9.1
2011 3¢ U2 =+ 9.1
17004 1 Oj= FHAZHCIOF ST 9
19524 11 HAIOF ZAIFH B 9
18124 2¢ 0= & D=2 8.8
19064 1 ofF=2 ot 8.8
20104 2& e &% 8.8

&X: NOAA. 2021. Natural Hazards Data X4

10) 7I4% EMO|X|, https://www.weather.go.kr/weather/earthquake_volcano/tidalwave_02.jsp, (ZAL : 2021.08.04.)
11) National Centers for Environmental Informations, https://www.ncei.noaa.gov/, (BMY : 2021.08.04.)

12) NOAA, Natiral Hazards Data, 2021.
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I CHLHQI 0111t 2 Tt |
= 19609 Zf| HE0IM Lot T 9.59 XIRIGHUO| 7+aF A=st XIRGHY= F2 2 N #H=
= 192801 7P B2 X|IRIGHY #E(2671)

400
L_HJ 300
I
20 200
100
0 % D N X & <& 5
SN N VX0 N Q {7\/ NN
oY &(
=27}
Z£%: NOAA. 2021. Natural Hazards Data A+
I (2% 05) QA Ol X|XISHO| 7}Et B0| BSE 7t
m QAL Of2f XIRIGHYO| 74af 20| = 27t= LUE(35971)22 SHEHRF XITICHY| &oiQls =7HLE,
0=, QIEHAIOF &g, ZalH, FA=E OFELOFR7|L)0IA KIEIGHYU0| F2 2=
Vv (2 9) 2 54(2017-2021)2t 'L4st XX 5 F2 X| Tl
AA| #% e
20184 8¥ x| 8.2
20174 9¥ HA|Z Y2 8.2
20214 3 FAHME AZSO0HHE HE 8.1
20174 1€ OROpR7|Y 228 o 7.9
20184 1¥ 0= FCet M= 7.9
2020 7€ 0= #0Rr1 M= 7.8
20204 1€ FHE NS HOE 7.7
20214 2€& w Z Lot 2EE M 7.7
20174 7€ 2IAI0 HE o 1.7
20194 5 OHEOHR7 L 22 7.6

£X : NOAA. 2021. Natural Hazards Data XM~4

Zi2 67 2ot AR &

HRE(HZ 8.2)0A LA,

=7
T2 QMOFH{OHHMAM

Y 7t 2 ARG 2018 83 MA(HE 8.2) % 2017H 98 HAIR
LY(LR], FEUE, TEEOMR7IL, & Z=LI0L)
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43
0X
HL
=2
It
£
~
THL
=
Jtot
re
44

res

| m2% XIE-XIZIGHE- ool

® =9 X|TIsHeY T 72

= 2011 €2 EoF 9.1 29| ATe= ALD/F LN 3609 Fe9 Mitjol 5! 18,420F°
ANYX} 71213)

= 200441 QITHAIOF £TIE2HIOIA] 10021 221 OLS| HAHIGH 2 227,8090] AR HHO ApY
FCfo] KRG Tsh 71214

V (2 10) 1900 0| HIE & TMA XIZIaHY L

ro
olot

Location Magnitude Deaths (bi([}?c;sr:s)
2011 HONSHU ISLAND, JAPAN 9.1 18,429 $220
1995 KOBE, JAPAN 6.9 5,502 $100
2008 SICHUAN PROVINCE, CHINA 7.9 87,652 $86
1994 WEST COAST, USA 6.7 60 $40
2010 CENTRAL CHILE 8.8 558 $30
2004 KOCAELI, TURKEY 7.6 17,118 $20
1999 SOUTH ISLAND, NEW ZEALAND 6.1 185 $15
1980 OFF W. COAST OF SUMATRA, INDONASIA 9.1 227,899 $10
2016 HAITI & DOMINICAN REPUBLIC 7 316,000 $8
1988 CASPIAN SEA, IRAN 7.3 40,000 $7.2
2012 N. CALIFORNIA, USA 6.9 62 $5.6

EX 1 USGS Atz A7

ret

@ U 2t i

w O =L el oleklt, S5, MRM0|H S3| #FM2 2002EFE 2006E7IA| st 2 S U=

3
* SRR A S7K 3mm KU 415) 2 SHIA Ui 2

w M SRS} THsd2 HEZREU A FES| M= RACLY, S

]

Of

OIEIOl AEf

I_OHI:I

rir

13) WorldAtlas, https://www.worldatlas.com/articles/the-world-s—costliest-earthquakes.htm| (ZA: 021.08.04.)

14) international Tsunami Information Center,
http://itic.ioc-unesco.org/index.php?option=com_content&view=article&id=1672&Itemid=1075, (ZA: 021.08.04.)
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1014
.| 1016 1403
23} %g; 1017 12)22 gg? 1405 | 1573 | 1654 | oo | oo | 1903
Az | oo 018 e 1406 | 1697* | 1668* |~ 1925
1019 1413
1050

=X 7Y S, =00 U0 SAEL HWH M=t

=2 =of?l ZR0|H 1 2= ofto| =90t
SAEAL HIES JoE S=E0| UEE0 MR H2 &

o
sfel 29

PR DRHOIE 7|27 8 21t ot 5530 = O, Wi

‘3
=2 Al %%*XI¢7P(VE|)7F 7THAOIH Z7HY I[SHH2 11X 1,895 HC=E FH15)

@ T MA =tk g

= O MA HRE eit2 22 12j0] HSE0 A, Z bE7 st shitRst SA= (B 12)% £3

v (E 12) 2 54(2017-2021)9] stit2st SAH|

=)
A
2021 7 53 52 25 7 0 0 0 0
2020 27 73 68 29 20 5 0 0
2019 26 74 72 28 22 2 0 0
2018 37 80 75 28 31 6 0 0 0
2017 32 74 71 29 26 6 0 0 0

£X:Smithsonian Institution, Global Volcanism Program X714,
https://volcano.si.edu/fag/index.cfm?question=eruptionsbyyear, (A4 : 2021.06.06.)

= F2 57 i A 687IOIN AT 75210 ot SHHEEDE SMHOD, 19911 B OfF OH
56~8871, 2021400l 50| 23kt ZNRIEBaI=0| L2KBT(Nyiragongo) SIS 85101 SHIIX
53719| E37|=10

rOII

15) The Korea Herald, http://www.koreaherald.com/view.php?ud=20150521000289, (AAMY : 2021.08.03.)
S48, https://www.hani.co.kr/arti/science/science_general /692462 .htm!, (ZAMY : 21.08.03.)

16) Smithsonian Institution, Global Volcanism Program, 2013
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ZX: Smithsonian Institution, Global Volcanism Program 74, 21.06 7|&

123 06) 2|2 5U7H BEE ALY shEsH LHUIL |

n K| 5HEAZE HEE9| SHMESH= Volcanic Explosivity Index(VEl) S& 27 0[of2] st 231 OH,
2017~2020E0 T 5~6712 352 2312t 2019~2020E0 & 4H9| 458 237t 7|20
SR U2 St 22 AN 553 0|49 23k= 017|152

Vv (E 13) X't 302t st 23t S

‘ =7} ‘VEI <= 2‘ 5 6
2021 7 53 52 25 7 0 0 0 0
2020 27 73 68 29 20 5 2 0 0
2019 26 74 72 28 22 2 2 0 0
2018 37 80 75 28 31 6 0 0 0
2017 32 74 71 29 26 6 0 0 0
2016 34 85 74 28 29 5 0 0 0
2015 40 88 83 31 34 4 2 0 0
2014 40 79 72 30 30 9 1 0 0
2013 35 77 72 29 30 4 1 0 0
2012 38 80 74 27 33 4 1 0 0
2011 35 76 70 27 29 3 2 1 0
2010 33 77 69 24 24 7 2 0 0
2009 31 75 68 25 28 2 1 0 0
2008 46 87 80 28 37 6 3 0 0
2007 36 81 76 29 30 6 0 0 0
2006 44 86 76 29 39 4 1 0 0
2005 46 83 75 28 39 7 0 0 0
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‘ 27t ‘VEI <=2‘ 5 6
2004 49 81 71 27 41 7 1 0 0
2003 30 66 63 25 25 5 0 0 0
2002 42 75 66 25 36 4 2 0 0
2001 35 72 65 26 29 6 0 0 0
2000 39 75 67 29 34 4 1 0 0
1999 39 70 67 26 34 4 1 0 0
1998 32 59 56 24 27 5 0 0 0
1997 26 56 52 23 22 4 0 0 0
1996 35 61 59 25 29 6 0 0 0
1995 33 65 62 29 29 4 0 0 0
1994 33 62 58 22 28 4 1 0 0
1993 28 61 58 24 26 1 1 0 0
1992 27 63 57 24 24 2 1 0 0
1991 38 69 65 27 32 4 0 1 1

Z7X: Smithsonian Institution, Global Volcanism Program, 2021
= 20M|7|9] RHTH apM Rz 1980F 0| LLEF0A 23kot MRAEHHA SRM(Mt. St. Helens),

1991 EHefHoj|A —Erifi IUEE KMt Pinatubo) S0 2420, 2147]0l= 2010H0] REL
SASHS OHIAIZ] OH0ISZES 0ot L2t (Eyjafjallajokul)0l US

w (2E) T ZE0 2N 10871 Z2MO| A2, 1Y) HBH 153 SHhEst Ly

= (01=) & 1607 012 sHt0] EXotH WRE LAY, A2RZL0F, 22|, Sit0] SO EX, 7+

Sst SO 2= 19834 012 X|&XQ1 2315 ot 6t2t0| Z2tRU07t QOM,18) 11 @ ZHISHIRI
UZAE Z(Yellowstone National Park), &£ CH2 CHHE 3L HQILIH A(Mt. Rainier)0] 2

= (R) IS SH10] O[OISBIE, 214, O[ZRI0M]| L0 U0, OIZHRI0F AZ2I0fo] OELF S,
Ol0ISRAEY OfOIIEYRAQE, THANE, 7152 St 50| S

w (ZHE OfH[Z|7)) MAIZ, MEYUL, AMHI==, SFH[Of, Ha S0 o 47712 ski0] s S0\,
201249 HA|Z EHIIHHE sHbEelet 201559 H| X8 st 22t S0| & Loid

17) YmiKE, Lo shtxiol ofst AR0F thS HASE, 2013
18) USGS, 2018 Update to the U.S Geological Survey National Volcanic Threat Assessment, 2018
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Sof 232 Q15 29,000H0| AYFHOn

34

V (& 14) 20-21M7[2] 2 st 235 Y QAHOsH 34
Z=7] =7t spit H| 2(1Fm(aH)

1902 OiZElU= | E2(Paluweh) SE 29,000F AtY, MIOOI2A] OiZ
1902 e Y2t AEf02|0KSantaMaria) SR 6,0008 Al
1912 Oj=(Y2HATD | =HIEEKNovarupta) 20M17] =ty 23t
1919 QA0 | ARE(Kelut) SRMOIE 5,108 AlY 1047 Ot =2
1951 QIHAl0F | T2HI/(Merapi) SR 1,396 Al
1951 IHZOR:7|L | 2HE(Lamington) SR 2,942 Al
1963 QIZUH[AIOF | Ot3(Agung) SR 1,900 ARY
1980 O=(RAE) | MRIEHHAA(SE. Helens) AMH S, AHT 63T MY
1982 GIA|R A X|H(Chichon, El) SHE 1,877F Al
1985 =&H(0t HHt=220]A(Ruiz, Nevado del) | 2HM0IF 23,0808 AMY
1986 72 23(0ku) COTE 1,746H Al
1991 U= 2H(Unzendake) SIS 43 AfY
1991 2 I|LHEE (Pinatubo) SR, Bt OlF 7228 AtY
1993 e m2(Mayon) SRMOIF 70F AfY

EX: 71EE, A st Al - HAS F2 2t 9 Fe

Vv (& 15) 1900 O|% FAMA 2pi misi2(HIE) B

Location

}

Cost (billions)

1980 US-Washington, United States St. Helens 61 2

2010 Java, Indonesia Merapi 367 0.6
2018 Hawaiian s, United States Kilauea 0.37
2018 Indonesia Krakatau 437 0.25
2018 Guatemala Fuego 201 0.12
2018 [taly Etna 0.115
2016 Sumatra, Indonesia Sinabung 7 0.1

1994 New Britain-SW Pac, Papua New Guinea Rabaul 4 0.086
2020 Luzon, Philippines Taal 39 0.067
1914 Kyushu, Japan Aira 63 0.019
1982 Java, Indonesia Galunggung 68 0.015

EX 1 USGS A= A+
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3.3 o SHAJOEM X&MD& HE
) — Ssho SHOFO X HH =13 T9%0] EMES 71746
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» 2R =7t 712Het H3UH(2016-2020)2 HSXE =7t 7|=Het XZUH(2021-2025) A=E

SR5(01 KRl KRG ZE A0 BTl OAIS BlE SASH A, T EXI00] SIS ojKl=
%2 =0l

0

- 2016EL OIIALKIES} 2021EE OAKIEE H|w 24

1400
6‘}? 1200
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0 ~\\
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S SNy
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0

2016 2021
i3

ERRA R

1 (23 12) BARH & XT-X|TeHY 22 AT ot

2.2.2. =9 S3J1 H= A O
2.2.2.1. 017
@ i3

w 0= MEE 29 H2|/2HEEY XTI F2 B Q0PN XTI XEIGHUS| wrtie 31 SHEEILT}
R 0= MEE 4= Y432

w Oj=9 X7, XIZGHY, st Gt 3 OS82 MEdh 712 0= sHYTH7|&(National Oceanic and
Atmospheric Administration, NOAA) & A5t O|= 7147 (National Weather Service, NWS), 0|=
LS MG 0= XIRZAR(United States Geological Survey, USGS)0| EEsl o0y, XXl &
M2 USGSOIM, XIEIsHY2 NOAALE NWSHIA EE

» USGSE A & AR Toigz S71E 2Iot0] 0= MHB2H(FEMA), NIST & Ol =g atet

Mot =g %6f04 ‘:_117f AFE XMz T2 73#(National Earthquake Hazards Reduction
Program, NEHRP)0[2t= MIEEUME LUESIH 2 &
- =7t AR M ZEOH(NEHRP)S| =HE £ UWES Ot O, NEHRPL &2&7|

Bt 2
M2 200801 A=E TO|Ly, NEHRPS Mo/t E= M2R 37| M0 L2 WK
FEOI FAE0 AGM MR FE5H 7| M2 (NEHRP, 2008)

32) USGS, Ring of Fire, 1999
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| H2%H XIE-XIZIGH-okkt0l 2% 8 BE0 et Jl2H 2

V (& 38) NEHRP2 FH7| M2t Lf SHMH I MFUH HE

SELH M kR

A oieft L D2M|IA0H Tt Ofol &%

Rl MMDEY gl oISk CisH Ofah i ASZ00| 0|Xl= XTI S0l CHet Ofal L&
(Improve understanding of earthquake ZT 9 0|7t B20| KR 9 ZA U 5t M 18T}
processes and impacts) LAE AN, ASH I ZHE Q010 Cigt ofs LM

HRL, =, R ARRIEE| DIXl= AT e | ¢t H A #3EE
Ik
o

Z017] ?I2t HIE 2H2 A JHY AAl
—

(Develop cost-effective measures to reduce

. L . 72 4l J|E R2O| LHX| M= SEA E JHEt
earthquake impacts on individuals, the built | == 7B 7E29 U ds Fd = i
environment and society-at-large) S Q1EE9 X|& 8458 MAZIE E Y

AR FE 3 3 M= FEy, MAY 2 WE i

H2 XGABIN KIF =242 M XE BE 212 FCO| Y X AE U AlRS XX
(Improve the earthquake resilience of MEX AS7 0)7F 2 22 MM XXl B ot
communities nationwide) 75 =5

EX: NEHRP, 2008

—

1) 387| Mt
@ O|ZX|ZZXALZ (United States Geological Survey, USGS)33)

= USGSO| &% 712 HA| M=k 5 2F 341 20fE MR s #8060 29

Ho

= Mt SHO sigote AT & ehito] AR "AIGNa MO HLefoto] |, BN, MESH HMlst

V (& 39) USGS Xjatfsi S87] M2t UM WE
USGS Aj¢ixiel S&7| Tt

- USGSO| oA OlR(S3| Sleial &) Cht 4 UEE X/

o
£ 2 BN ORFE| oI

IOl QI3 AN MRS Ciat 4 YEE BE
o | ROHRIE 2, S0 24 2| 2 =} ool 7l

L OIRE S5t ALt st K|AQ| TP U SN 2

+USGS 1R o2t U F2N2 717 2ope|

CIIME TE U QINO| HEZ SR} 4000) Cfet £ A 2R

33) USGS, U.S. Geological Survey Natural Hazards Science Strategy - Promoting the Safety, Security, and Economic
Well-Being of the Nation, 2013
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USGS Xiixfsh S87| M=t

< Tt AR ZUEZIS fsh 24 X2 Z| HEYT 2F
LYol M2Y Us A2 St M US200MS F7t M=
HIH « Olalfob/| #f2 2al® 2 F7tel &4
« NOIRtel 22ls52 Ase 6t M2 ZHUE HI0|EQt XAlS ZEst Xoirfs H2l=rol =Y
3 HIY H2A-SOY B
- pEolY 28
g | M 2 @8l 225 O s
« EXEE 2 MHIA ZIt 2t
* TfitalE olME Zst
&X: USGS, 2020
= JF XTI 3ol s 3 ZH0N| HEE AR 48 Me=H01 TH 88 QMY Usk(Effective
Situational Awareness)0ff Z&t
- ol DUHY HESRFS e Sttt ZAY &t =17
- B2 HAXGY] 24Xt ZAE St LAl AKX 2|ASH =8
- MY =2H ZHE Rl HHE St 2 ZAAY 7O MF OB 712 EHY HZE
211
=L
n X|TIQ AR M= XX HEBME FM2K(National Earthquake Information Center Strategic Plan)0|2t=
7| M=t A=0] ez EXoHH, M= XX HEMEO| 0|M1} HITS HIgoR Mef=H 4534

V (B 40) M2 XX MEME 2019-2023 M2 A&lo] 25
HH=E
=7t 2 MA E19] XX HE XHHCZMO] NEIC IX| RA| 2 28t
M22 718 2 7|1E 7182 28510 ZLEY Jis /g S8t ATl 2 ¢ MEQ HAED Hee o5
- (@74 o 0= W X KT YEYT ool 2 T £
- (BHH) CTBTOY M4.5+ 0[N XXIZX| 58 U NOAAS XIZlsiY ZAMECS] XXASTE Lo

AORO| 2 E=

o iy

- (@3%) IBY Xis8 27N

=~ O
E=

gt gl
= =X

f = S7H

IS (Low-M), RIEMIE| Fp K0 JahMEt Hetl=

f1o HAlgE 7R

EA|

AR P27t g2HE, 84,

REIY =Y

EX: USGS, 2019

34) USGS, National Earthquake Information Center Strategic Plan (2019-2023), 2019
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| m2% XIE-XIZIGHE- ool

= Silf= skt B=E STT| A0 BAtiott, It kIS T 7] Alel X 87K IHH| Eds SH=

1
2004EEE] 2008LE7IKIO] B 7| Het 22

V (& 41) 2004-2008'3 USGS?| stit A M=t =@

bl =t

1 NVEWSAHEQ 2+ X JY -/t 22 sHE 2 XE=ED ¥ XEes 2HEHE HERZ
ANARS HX[ol0] XEES, X(EHHY 3 st THAHIST 22 52 7 iyl ARt 5 XS

5 SHO] CHEE MM XIZSA SF A 2 TV TS Ui, SEX 2 0|5 2 R,
OfZI0M 3 235t D= AA Cfst MBI Ol AetE st GIS7IE =Y

3 St ZZMAQL HE hydrothermalZt surface flowage Z2MAS Ofalfol7| st 0|12, HEX
JIE SEHE fIe A Y o7 Y

4 Q3 3l B FHX|HO| deformation fieldS XMAXORZ EAM351517| 5t INSAR HIO|E 22 2
0| @I Ef 7|H2te| MiF 24

5 USGS 2 USAID oHQIXHHX|E= (OFDA)Q| 7|7t MIEQ! SHAMA HEHXI‘QEE]E”(VDAP)E ot Sht
SDUEHY, XEZAL K7L 39 7[HAE9 JhY, 712018 & wsS St ol sHteeel A4

6 | ANE Mt s F ARTUIE [t D= H of2lQ SHt E HIO[EHo[AS] A I Y.

7 | BUH MEF, MHA HE % VHP RO AZ|XES KIS,

o SHAlolRy 245 DISHN 9l J|&X X3 Y WE T2 st W87|E XIS st g ¥ Heino
LEHE 43t

&X: USGS, A Science Strategy for the Volcano Hazards Program(2004-2008)

@ 0|3 sHLCH7|&(National Oceanic and Atmospheric Administration, NOAA) &
AkSE O] 7|43 (National Weather Service, NWS)

= NOAAQF NWSQO| &8l X|Zlsfe 2l ZA7| MAOZ= X6y D22 M2k HE (NOAA's
Tsunami Program Strategic Plan 2012-2021)1 =7} X|XI6HY TishdZt A=l (National Tsunami
Hazard Mitigation Plan 2018-2023)0| ZXj

= RIZISHY D22 M2 AEIS 10907 NOAA JA| SAE (O 5t Rube XIZISHY X2k H20|0,

V (E 42) NOAAQ| X|ZIGHY m=22 =Xxk7| M2k Ly O™ L HIH

0| I

Al715E0l M= o Q120 Fareh X|TeiY o =2t

35) NOAA, NOAA's Tsunami Program Strategic Plan 2012-2021, 2014
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. CHLHQ! OiZdnh & EE

= 37| M2 3 o/ HFE=

MAlorRAAL

V (E 43) NOAAQ| X|XIsHY &

TE0 ACH, AT

1 WE2 Hsdt €5

kil =
1 Al7|HEotil Fehotl Ml ML ZE & O2S St A} Mite] =Ml &4 AKX
2 tEAPL Otz == QUul, F=tofll, 7HZotH, 28 + U= MY M=, 85 & U2
3 FUL 2o YA MiS Hool| s HESt XIS FE £ UAXF WUSEH FHIE
SISHRl= XGA=]
4 MU= =2E MY 83 HEC2 X[HE= K& 7tseh NOAA A[TstY B2 XS
5 NOAA X|Tlatd D230| JFE AlRot= HIOE &S, 22| X wgt
6 NOAA X[l D203 HF L3S ffet HErR S
. Ejjliﬂ@%;l._:;fa‘ﬂ, oY, & SiorHE, 8 I et ALl MAY, =7t 3 N9H 8o
EH X To 35
= T} XRIGHY Do AES 2018F2E 2023UEMK(0] 5HE7io| S87| LEHZZAS 2fft AZO|H,
CHEdt 22 Ojddt BINS HIgO2 a0
V (& 44) NOAAQ| =7t X|TIoHY mah@z A L ol H HIH
o4 HI™
Sus, NGAMe] 78t tS A=), AFE/F 2 o | KoY Bt Al 2 3 M &4 Aast H
Xgs Set AeHY Fef 2Ast KToHY IS0 hifot= EHEENQI XAMe] 715
w =7 ARXIGHY T8z A=l 47K SHAMZ S50 /oM, dN[E #2 =He USht €8
V (& 45) NOAAQ| =7} X[ZIsiY mshazZ A& (2018-2023)9 2 SE X MF SE
F2 =B Mg =2
Tt 3 QWL Ao AAAE/IE St AEE ot Xl
(Hazard and Risk Assessment) | mj23 XZIsHY Q03 7t B2 X2l 2 ®e
AT f=0 L2HURUE AUE Y22 ot us H OF
HZ o0t MEet XXlsiY HEYSt O

o

ENCTRT

(Education and Prepardness)

TsunamiReady AO|E A1 2 7|= X|EIHY

AIO|ES| X[
XZleid AL2|QE HiECZ ot 23 M
OlotZARI MEh HOE Set XA

36) NOAA, National Tsunami Hazards Mitigation Program Strategic Plan 2018-2023, 2018



| H2xF XIZ-XIZIoHY - Shato] == Q1 ZHN st J|2H= AR
zQ 25 Mg S8
44 Y ET KGAtE] A2 L XIReHY Dotz 3 £ H2fE ZaletO A X992
(Mitigation and Recovery) =9 olmat SO ofet X|IRIoHY LichZZeer Ot

A" ZFog U OfS SN0 BE = U= o2 2

(Alert, Warning and Response) | gujxiol XZls( e

RZIoHY 2y

=
OZES 28 BX

EX: NOAA, 2018

s X[l 20}
- JIEE0F 97 Y 28 HOp B ITaS S8 Al Ao XX =8 i, BUERY s
NS BB MM HA L e M5, XX it DEs)

- RUHY Vs Ve SOt YENE HAG/EEY 45, AT Tep, AT Us, ATY0E S8t

K[ElolE YRt O H X[TIoiE Mol 2A=tE ?Iet T MHY Lot

- B 2| HEQT HES S5 BE/UA D2 st U B2 K UAXIQ| 24MZH YA

ZA A 25

0

2) G|t

@ DO|FX|ZZAl= (United States Geological Survey, USGS)

s KX 2 39| J",;Pé ol AHE HYole T2 D5 OMEN F XAXKsH(Natural Hazards)Of|
BAE0] 9= 202 Hol

n XRIZA, 2= 2 ZHE do5i= XX Ko Z2IM(Earthquake Hazards program)@l 2019,
2020L19] A ofAt 2|17 20214 7 GIM2 CiEl Z2

V (2 46) USGS2| X|Zixjsf =272 2017-2020 & o4t & 20214 7 Ofjit

Off-2 $64,303,000 $63,866,000 $83,403,000 $84,903,000 $60,310,000

ZX: USGS, Budget Justification and Performance Information FY2017-2021
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IO ASMIE EUE 2017E5E 2020E7K|2k= T2 202122 HE | 24,593,000 27+

- A HEH3 (-$1,800,000)

- ShakeAlert HI|E £}, 2F & #2|(-$17,229,000)
- ANSS 2| ¥ Sithst ¢17|(-$2,000,000)

- ANSS X9 HEQT X|2(-$1,200,000)

- Earthscope #&2(-$3,000,000)

m S ZEA| 2E 2 ABE ZY0ke e 2 73(Volcano Hazards Program)@| 2019, 202042
A olAt J2 20219 @F oA Oisd 23

¥ (E 47) USGSS] SHAHsH T2I20| 2017-2020 Al GjAF 2 2021 @7 GjAH
2017 2018 2019 2020 2021
oAt \ $28.121.000

$27,930,000 ‘ $30,266,000 ‘ $30,266,000 ‘ $27,611,000

£X: USGS, Budget Justification and Performance Information FY2017-2021

n MHENHOZ FZ0| 72 Ot 012 HO|H, 202132 ™A CHH| 2,655,000 27t AtZ=*
ot
2=3%(Cooperative Agreement Awards, —$476,000)
ITH Lahar ZX| AIAEI(Next Generation Lahar Detection System, $2,145,000)
- 5P 22(Volcanic Ash Models, $463,000) £-20i|A AIZEAS

|
>
=
—
— J

@ 0O|= SHLCH7|™(National Oceanic and Atmospheric Administration, NOAA) &
AkSE 0|2 7|A&(National Weather Service, NWS)

V (2 48) NOAA/NWS X|TIof Z#E o=zol x| 57| oflit 30|

2021

(Estimate)

Off& $484,617,000 | $503,938,000 | $505,451,000 | $513,556,000 | $520,535,000

Z£X: NOAA, Budget Estimate Fiscal Year 2017-2021

= HOEOB 00| TF6| S

= AT 2021H 71 NOAAS X|TISHY &3 ofjak2 2020 | $6,979,000 & $520,535,000
o= Ay
- 20214 Base OfAte] A< $11,000,000 E2 $531,535,0002 MYEUOLL, FOE SFAE K20

ofgt 013 F4 (269 F4) A XTohY FEUE F RO S§ S0l ol AE
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® 74 XIZ 3 KZ T2 IBNEHRP)
= 20214 27} XRIQF X2t DRI Hoohs JOIN B T2I0| RRS SIofol CiST 22
oAEYS 07
V (E 49) NEHRP2| 2021d% Of A0t

BA ST FEMA NIST NSF USGS &
2021 ‘ $8,700,000 ‘ $4,800,000 ‘ $50,600,000 ‘ $65,700,000 $129,800,000

£X: NEHRP, NEHRP Requested Funding, 2021

= 2017-2020E 7|& NEHRP F-87|#& NEHRP Oft=2 Gt 235

V (& 50) 2017-20204 7|& +47|2'E NEHRP Ofjtt
AT FEMA NIST NSF USGS &
2017 $8,500,000 $5,200,000 $54,200,000 $70,900,000 $138,800,000
2018 $8,500,000 $5,200,000 $65,700,000 $90,100,000 $169,500,000
2019 $8,700,000 $5,200,000 $60,500,000 $90,100,000 $164,500,000
2020 $8,700,000 $4,800,000 $54,000,000 $92,100,000 $159,600,000

EX: NEHRP, 2005-2020 NEHRP Agency Budget, 2020

= ZPXOZ BYUS ) 20171 0F EZ ZASRICL, 0% O 20| OIROON, 20214
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U7 [=2A 22 92t JA

2 XHaHofl SS5k= CHAY

RS XHoH

wxnéntﬁaﬂ] SHHaHH A | Zasichay | iwIHEHEH&"] | Moy

@

KHoHCHx ol =M ME 7|&
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tion and warning of earthquake, tsunami
and volcano
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