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Foreshock Mainshock Aftershock

! F
o .,
- = -..\_L__ — - - - e
e e R RN e e

Y !
A a a

' a a X A 4 ' - ' Y - - ' v o ' P
wnufulyufnvuliefonlanaswununfounuiu Muiifudenlaniadeunuiuieninsesideu
(fault) shunusfieglaiuilangadugaiiinunufulniienan hypocenter #3e focus wagiunusiioy
wiloAuenatawuAulmvuiuialanisena epicenter

U9ASILNUAULMB1LAR foreshock wsaNuAUlrIE FauduinufulmauindniiAnnaunkufy

Y

Tnvualngluaaiuiifendy  dninermansiuaiunsavenlanuauiulmdduiauiulng - viely

a

unMBAARNUANlvEIn NIy wHuALlvualrgianseni1 mainshock 138 wHuAulnIvEn waz
inagdl aftershock 139 unuAulmIAWAEUABNAIY FeaziAnTuluaaruifeituiuukuAulmvanumdl
uaann log unudulmeaueraindunsiiloudunavaisdlaim vanelfeu wsonunseiamatsdyu

28 UTUIAVDIUHUAULINAN
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(fian: Earth Science: Chapter 5 Earthquakes and Earth's Interior, https://www.youtube.com/watch?v=RZ|U|2dCBgg)
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fisn: The Science of Earthquakes, https://www.usgs.gov/programs/earthquake-hazards/science-earthquakes
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Earthquake
Epicenter: Near Julian, Or 36.8 Miles ENE Of San Diego
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The Ring of Fire, www.usgs.gov/media/images/ring-fire

5.2-magnitude earthquake strikes San Diego area, jolting Southern California near San Andreas system fault,
www.cbsnews.com/losangeles/news/earthquake-strikes-near-san-diego/

Volcano Updates, https://www.usgs.gov/volcanoes/kilauea/volcano-updates
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(fiu1: Map of known active geologic faults in the San Francisco Bay region, https://www.usgs.gov/media/images/map-
known-active-geologic-faults-san-francisco-bay-region)
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#111505U%H animation weviA1Ila
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www.iris.edu/hg/inclass/animation/intensityintroduction _to 4 modules

fiun:

The Science of Earthquakes, https://www.usgs.gov/programs/earthquake-hazards/science-earthquakes

Seismometers, seismographs, seismograms - what's the difference? How do they work?,
https://www.usgs.gov/faqgs/seismometers-seismographs-seismograms-whats-difference-how-do-they-work

Earthquake  Magnitude, Energy Release, and Shaking Intensity, https://www.usgs.gov/programs/earthquake-
hazards/earthquake-magnitude-energy-release-and-shaking-intensity

Earthquake Intensity—Introduction to 4 Modules,

https://www.iris.edu/hg/inclass/animation/intensityintroduction_to_4 modules
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USGS’s tool to

rapidly assess the
intensity of shaking -
and thus potential
damage - caused by
an earthquake. ‘ﬁh
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Macroseismic Intensity Map USGS
ShakeMap: 2025 Mandalay. Burma (Myanmar) Earthquake
Mar 28, 2025 06:20:52 UTC M7.7 N22.00 E95.92 Depth: 10.0km ID:us7000pn9s

T : : 7 2anzhihuai
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SHAKING |Not felt] Weak | Light | Moderate | Strong | Very strong Severe Violent | Extreme
DAMAGE | None | None | None |Very light| Light Moderate |Moderate/heavy | Heavy |Very heavy
PGA(%g) [=0.0464 0.297| 2.76 6.2 11.5 21.5 40.1 74.7 =139
PGVicm/s) [=0.0215 0.135| 1.41 4.65 9.64 20 41.4 B85.8 =178
INTENSITY [ 11-111 w | v Vi 1 1 :
Scale based on Worden et al. (2012) Version 20: Processed 2025-04-09T06:12:43Z
A Seismic Instrument o Reported Intensity “ Epicenter [ Rupture

~ Intensity map vesmansaKUAUlY M 7.7 - 2025 fiflesiiumziag Uszmanan
(fian: https://earthquake.usgs.gov/earthquakes/eventpage/us7000pn9s/shakemap/intensity)
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Ushaudleadoumelay Usswalleusns  uavdugesuniieenn  Qinedlasuussduasiiioudnass
(aftershock) A1nuNuAUlmIILIN 6.7 wunfigalaediguenalsegniseantuneidlaussana 31 Alawns
(19 lua) Feduaziiieulutiansamme fegnisesnluuszann 1,300 Alawas vihaudemeseiminin
Y a =~ Sy ¥l o “ ‘ ' Yo ¥ o -
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Neas1e $IUHIeIANTENTI0aY MFEIYIYITYNLHLUAULNTAATUSIRUAAINEN 10 Alawas (6 lua)

¥
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vuspeLdauarny (Sagaing Fault) Bslnatuiiuiilan SsaswalmAnussduasiitouostsguunss
inAfea1nmesUfuinis Jet Propulsion Laboratory (JPL) w8 NASA luusdvlesifenevlalyveya
9nflu Advanced Rapid Imaging and Analysis (ARIA) # JPL LLasﬁa\‘iﬂﬁﬁjﬁmﬁ Seismological
Laboratory wes California Institute of Technology uduflufifauinuusassmanienindmdulaly
PANEIARTAUNINBUALEausTTNTIR T ARIA leveyaanaaiiensisaiunis Ae Copernicus
Sentinel-1A ua Sentinel-28/C vesdiinaueanAglsy ilemsuszanmmnisiadousvesiuiuluiu

waunglusesusnuruAulmNAINNBULAE A LHUALLAY

NU:

What to know about earthquakes like the one that hit Myanmar, https://apnews.com/article/earthquake-explainer-
06f4b10ea809db43df3661194f7d1ad9d

Satellite Data Show Motion of Burma Earthquakes, https://earthobservatory.nasa.gov/images/154156/satellite-data-show-motion-of-
burma-earthquakes
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(fi: https://earthobservatory.nasa.gov/images/154156/satellite-data-show-motion-of-burma-earthquakes)
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GDP Tuusgwnea

Estimated Fatalities Estimated Economic Losses

18%
4%
1 100 0 |

10,000 100 10,000
10 1,000 100,000 10 1000 100,000
Fatalities LIS (M)
Red alert for shaking-related fatalities and economic losses. High casualties Estimated economic losses may exceed the GDP of Burma.

and extensive damage are probable and the disaster is likely widespread. Past
red alerts have required a national or international response,

Landslides Liquefaction

PEstimated Area Exposed to Hazard B Estimated Area Exposed to Hazard

e o

201 km* 1 km* 10 km?* 100 krne® Z 1,000 km* £1 km* 10 km*® 100 km* 1,000 km* = 10,000 fm®
Landslides triggered by this earthquake are estimated 1o be Liquefaction triggered by this earthquake is estimated to be
extensive in number and (or) spatial extent, extensive in severity and (or) spatial extent.
Estimated Population Exposure B Estimated Population Exposure

[ | e T
£ 100 1,000

=10 100 1.000 10,000 = 100,000 10,000 100,000 = 1,000,000
The number of people living near areas that could have produced The number of people living near areas that could have produced
landslides in this earthquake is significant. This is not a direct liquefaction in this earthquake is extensive. This is not a direct
estimate of landslide fatalities or losses. estimate of liquefaction fatalities or losses,

nsUsaifiudasauvas Usas mnm@mmjl,wiu?mlm  Uszmafiouuns
(i https://earthquake.usgs.gov/earthquakes/eventpage/us7000pn9s/pager Was
https://earthquake.usgs.gov/earthquakes/eventpage/us7000pn9s/ground-failure/summary)
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Earthquake early warning systems
& Alerts sent to the public

@ Alerts sent to select users
A Real-time testing

3 8 - _ ¥ GLOBAL: MyShake
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Longitude
Earthquake hazard: peak ground acceleration (m/s?) with 10% probability of exceedance in 50 years
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(Fa: https://earthquakes.berkeley.edu/research/eew_around the world.html)
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szuuifoufounufulmansun wu ShakeAlert® iunisas fyanaudeuieuaziud Tuvnei
shaking waves MnuwuAvlmazadeufiiuduiiuvredannisamda 1 i 23 Alawesneiund (0.5 &
3 luamodundl) ioinunuiulnm compressional waves (P) uag transverse waves (S) 9%WHEDNAN
AuonasunuAulyn (Epicenter) i P duadoudilaiifigamudueesiifaily waramwoyaludmue
Usganana ShakeAlert® %qazszqﬁ%mﬁq yuIn waznsduaziiieulneUszanavesunuiulm mauny
auimﬁsumﬂLLaw‘hLmﬁﬂﬁawﬁﬂﬁ;ﬁﬂmﬁﬁuazLﬁauaéwjmm USGS azatwan1y ShakeAlert® TUg

ShakeAlert® partners Lilasenisuanioulndnisaniunisussiu wu vueu waz vau 1uau

ShakeAlert® Earthquake 14\ Warnlng Basics

1 Durmr; earthquake, a 2 ct the P-wav ':rnr_'i 3 A _,|,,1|..3_;1|._,:* hen Jupb

ShakeAlert® delivery
partners are connected
L!' to the processing center

|
ShakeAlert® — Sensors positioned
processing center about 6-12 miles apart
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ShakeAlert® uszuuiiteudsunuiulmaimun (Earthquake Early Warning Systems: EEWS) R
Umsdnnisiag USGS annsansanduunuiulmauislvglnosnsmadufismeiazasdyg aiouluds
UismﬂjuﬁauﬁLwiuﬁulmquLstzLﬁmeﬂmlaﬁ%mﬁ ShakeAlert ussuuifoufaunuAulmalmm
Aoy uufnesansyuarinudnsunUssrsuuaginneadieana 50 aunulusy

California, Oregon Wag Washington

USGS 91191u59uiU licensed technical partners @slyaanain ShakeAlert ioonlag USGS il
fLdunisUasnursasenlanisanidun1sonludd wu n1svzasanusvessaln n1sdannaldn asda

wsesd1saslniiniseanyseniAneansisay Wunu

USGS 88n1aA ShakeAlert® uaznIsanITuasifiounuyomaney Ly Sumesidn ng
sy nsdwnilede i'gmﬁammﬁ?ﬂLaaugmamwuﬁma (Wireless Emergency Alerts: WEA) fiaslng
Integrated Public Alert and Warning System (IPAWS) 984f11nauuinisannsinggniduyessyuna
na1y (Federal Emergency Management Agency: FEMA) Tumsieulssanauieiuanineinie
Sunse Wnme waraniunisaingadu Tasiemeiidunisuaniouvulnsdwiiofiouargunsamnmiii
'ﬁaﬁu%aﬂ'g'méhé’ﬂmmuLﬁwumsjmqqﬁﬁflam%ﬁﬁmw dleusnftewdsdufoanauluiiud g9 WEA
Qﬂﬂ'aﬁgﬂiuﬂ 2008 uazusuaunslud 2012 aela Warning, Alert and Response Network (WARN)
Act uanaInil Wireless companies afaslainnsiy WEA Fudunaananunuiiovesnaiguazionsy
s¥MNe FEMA  AgNIINN1INSARaIsnans (Federal Communications Commission: FCC) uas

gnA1MNITU Wireless Uaean3g™

Nu":

ShakeAlert, https://www.shakealert.org/

How do | sign up for the ShakeAlert® Earthquake Early Warning System?, https://www.usgs.gov/fags/how-do-i-sign-shakealertr-
earthquake-early-warning-system

Wireless Emergency Alerts (WEA), https://www.fcc.gov/consumers/guides/wireless-emergency-alerts-wea
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AMsSUNISHIniauTas ShakeAlert uulnsAnniiede
MyShake App lasumsimulng UC Berkeley uazla
Sumsatfuayulag Office of Emergency Services ‘UEN;J
Mnssguadnoaide Tagiiu MyShake ilaluuinislusy ponee LRI
wednesily  Tewsnou  uazdedeiu  um Berkeley
Seismology Lab  dmumenenlunisasiunanlosy
madeusewnufulmilanniuweundiatu MyShake
ShakeReadySD Aeaiuusynounisuasiouununulm

aemtn veauad Alert San Diego ShakeReadySD fia

Yo o o % a S~ Y & CR ”c'\t - Drop, cover, hold o... e
nskasoulUfinsdunluneadnesidomiuu 19 R e ch, Uz (4
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nadgaunIsaRdgatfouludilnsdwnilofoFuauluy e
"
2 > Sy a o ¥ Earthguake - Drop, COver, hold a...
upanesilislud 2019  leefisslolsnoulazeTemuian © Mg 45 ainLos Angeles, A USA =
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= adySD Earthquake Alert
i ﬁmd- LCE,

USGS Earthquake Notification Service (ENS) 10u
a aa A ! a o ¥ ) wa | o
UINSNINLABURNIUDLUANI BVDAINUDA LU R LY U

we ENS lulaszuuiiousvairanun

(https://earthquake.usgs.gov/ens/)

fian:

Monitoring, https://www.usgs.gov/programs/earthquake-hazards/monitoring
BSL’s ElarmS earthquake early warning code in use in 5 countries globally,
https://earthquakes.berkeley.edu/research/eew_around_the_world.html
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syuulfoudsunuiulmalmunludingln (Seismic Early Warning in Mexico: SASMEX) tdusguu

wsnveslanflisaneinmanisifieudounufulmegsdameneyssvvumluinuandinguasingviau

sruviizudidunislufeudamay 1991 uarlufeudamay 1993 Tasfsunadindlnddlauouvanogus
desdlowasTufinunuiulm (Centro de Instrumentacion y Registro Sismico: CIRES) @avdusaansly
wanaAlsiiann @519 uarfnsessuy saupnena SASMEX lafnnsesunudulmliuainin 12,660
adsuazeanniaifioudonainan 100 ads szuu SASMEX undslusimsmsanaudesisguiaiindln

v ]

adunisudsaniiatuuiulnaselvgdeiun 19 duseu 1985 HNA SASMEX lasun1soontuuuILi
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FouunuAulmvuelvglutesraunuiulm Guerrero dsognisiielaveadinglngdl deiufiaundsdinns
sadenudenlant Windlndiogluiuiidsaneunuiulmgenuasgiinlafunansenuannisfinusuiu
Tmvualug osandlosfasduuuiumiisiosuressiunziaaviiiinnsssuethesnlugae 500 9
juan silneduusuiulnfivnuenediosnawn asmalviiufuvensd

Jaqtu SASMEX flanndl 96 annfinszanwegnismeulaveadingln dluisswndunisnsaaeuns
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FuvusvaaInsinAuTvas EEWS Tudindln @Ewndsudd) andvidediosiiaiasiduaunin SAMEX maaﬂmmﬂmmmmau
A, Acapulco, Ch, Chllpancmgo, M, Morelia, MC, Mexico City, O, Oaxaca Lag P, Puebla Ltwuﬂu'lwammlauaﬂm Seismological
Service of Mexico AILATUN 1 unsIAN 1970 fi9 31 ﬁu'nﬂu 2021 TWiafinaudndoun 0-30 . (3ndunq) 30-70 na. (IAHTE)
wazdnnan 70 na. (3ndan)

(‘Vlm https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2022.827236/full)

fian:

The Seismic Early Warning System of Mexico (SASMEX): A Retrospective View and Future Challenges,
https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2022.827236/full

Historico del Sistema de Alerta Sismica Mexicano, http://www.cires.org.mx/sasmex_historico_n.php
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fiun:

An Earthquake Early Warning System for Northern Chile Based on ElarmS-3,
https://rallen.berkeley.edu/pub/2022Medina/MedinaEtAl-ChileEEW-SRL-2022.pdf
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Can animals predict an earthquake?, https://www.usgs.gov/programs/earthquake-

hazards/animals-earthquake-prediction
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Improving earthquake prediction accuracy in Los Angeles with machine learning, https://www.nature.com/articles/s41598-024-76483-x
Geologists test the use of Al in predicting Earthquakes, https://texasconnect.utexas.edu/2024/08/30/geologists-test-the-use-of-ai-in-
predicting-earthquakes/

Predicting lab earthquakes with physics-informed artificial intelligence, https://www.psu.edu/news/engineering/story/predicting-lab-
earthquakes-physics-informed-artificial-intelligence

Los Alamos Al takes a big step forward in predicting earthquakes, https://www.lanl.gov/media/news/0625-ai-earthquakes
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1. é"lﬂ'nmuéﬁwﬁmi%mmLwieaw%’game (United States Geological Survey: USGS)
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1) YavunuiiunuAulmuvuiSealniuazvoyaluofin Sanounsly
https://www.usgs.gov/programs/earthquake-hazards/earthquakes
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faun: Earthquake Hazards Program, https://www.usgs.gov/programs/earthquake-hazards
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2. muﬂmuﬁ'ﬂmsm@qnLau"uaa%’gmaﬂma (Federal Emergency Management Agency: FEMA)
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(HMGP) wag Building Resilient Infrastructure and Communities (BRIC)
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fin:

How Can FEMA Help?, https://www.fema.gov/

National Earthquake Hazards Reduction Program, https://www.nehrp.gov/

Earthquake Risk, https://www.fema.gov/emergency-managers/risk-management/earthquak

3. gugvayaunuAulvnIuneyf (National Earthquake Information Center : NEIC)
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i1 National Earthquake Information Center (NEIC), https://www.usgs.gov/programs/earthquake-hazards/national-earthquake-
information-center-neic
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4. §1ineuusnsgniduveyn1siguaanasiile (California Governor’s Office of Emergency

Services: Cal OES)
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2.) ua California Specialized Training Institute (CSTI) #sdnlusunsunisilneusuamenisdmiuaneu
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fiun:  California Specialized Training Institute, https://www.caloes.ca.gov/office-of-the-director/operations/planning-
preparedness-prevention/california-specialized-training-institute/

sc:ence for a changing world

ey (W Cal OES

National Earl:hquaké 42
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GOVERNOR'S OFFICE
OF EMERGENCY SERVICES
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1.
2.

8.
9.

Seismological Laboratory - California Institute of Technology (Caltech)

Berkeley Seismological Laboratory - University of California, Berkeley

. Center for Hydrometeorology & Remote Sensing - University of California, Irvine
. Pacific Northwest Seismic Network - University of Washington

. Geophysics Department - Stanford University

. Disaster Research Center - University of Delaware

Center for Coastal Resiliency - Louisiana State University

Natural Hazards Center (CONVERGE) - University of Colorado Boulder

10. Hazard Reduction & Recovery Center - Texas A&M University

11. Geophysical Institute - University of Alaska Fairbanks

12. Southern California Earthquake Center (SCEC)

13. Earthquake Engineering Research Institute (EERI)

14. Pacific Earthquake Engineering Research Center (PEER)

15. Consortium of Organizations for Strong Motion Observation Systems (COSMOS)

. Earth, Atmospheric, and Planetary Sciences - Massachusetts Institute of Technology
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1. Public Safety Canada
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I * I Public Safety  Sécurité publique
Canada Canada

2. Canadian Risk and Hazards Network (CRHNet)
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1. Centre for Applied Disaster and Emergency Management, Northern Alberta Institute of

Technology
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2. Institute for Resources, Environment and Sustainability (IRES), University of British Columbia
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Climate-Changed Future
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NU:

Disaster Management Reference Handbook - Chile (September 2021), https://reliefweb.int/report/chile/disaster-management-
reference-handbook-chile-september-2021

South American countries join forces in disaster risk management initiative, https://fireandsafetyjournalamericas.com/south-
american-countries-join-forces-in-disaster-risk-management-initiative/

Disaster Management Cooperation in Latin America, https://www jica.go.jp/english/information/blog/1564565 24156.html
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