JUMP INTO SCIENCE EARTHQUAKES

JUMP INTO ScIENCE EARTHQUAKES: UNDERSTANDING THE TREMORS BENEATH OUR FEET

JUMP INTO SCIENCE EARTHQUAKES IS AN EXCITING WAY TO EXPLORE ONE OF NATURE’S MOST POWERFUL AND FASCINATING
PHENOMENA. EARTHQUAKES HAVE INTRIGUED SCIENTISTS, ENGINEERS, AND CURIOUS MINDS FOR CENTURIES. THESE SUDDEN
SHAKING EVENTS CAN RESHAPE LANDSCAPES, IMPACT MILLIONS OF LIVES, AND REVEAL THE DYNAMIC FORCES AT WORK BENEATH
THE EARTH'S SURFACE. WHETHER YOU’RE A STUDENT, AN EDUCATOR, OR JUST SOMEONE EAGER TO LEARN, DIVING INTO THE
SCIENCE BEHIND EARTHQUAKES OPENS UP A WORLD OF DISCOVERY ABOUT OUR PLANET’S INNER WORKINGS.

WHAT EXACTLY ARE EARTHQUAKES?

EARTHQUAKES ARE THE RESULT OF ENERGY RELEASE CAUSED BY THE MOVEMENT OF THE EARTH’S TECTONIC PLATES. THESE
PLATES, MASSIVE SLABS OF ROCK, CONTINUOUSLY SHIFT, COLLIDE, AND SLIDE PAST ONE ANOTHER. W/HEN THE STRESS BETWEEN
THESE PLATES BUILDS UP TOO MUCH, IT’S RELEASED SUDDENLY IN THE FORM OF SEISMIC WAVES. THIS ENERGY RADIATES
OUTWARD, CAUSING THE GROUND TO SHAKE.

THE SCIENCE BEHIND SEISMIC ACTIVITY

UNDERST ANDING EARTHQUAKES STARTS WITH THE EARTH'S STRUCTURE. THE OUTERMOST LAYER, THE CRUST, IS DIVIDED INTO
TECTONIC PLATES FLOATING ON THE SEMI-FLUID MANTLE BENEATH. THE CONSTANT MOTION OF THESE PLATES IS DRIVEN BY
FORCES SUCH AS MANTLE CONVECTION AND GRAVITY. WHEN PLATES INTERACT AT BOUNDARIES—WHETHER THEY’RE COLLIDING,
SLIDING, OR MOVING APART—STRESS ACCUMULATES IN ROCKS.

ONCE THE STRENGTH OF THE ROCKS IS EXCEEDED, THEY FRACTURE ALONG FAULTS, AND THIS SUDDEN SLIP GENERATES AN
EARTHQUAKE. THE POINT INSIDE THE EARTH WHERE THE RUPTURE BEGINS IS CALLED THE FOCUS OR HYPOCENTER, WHILE THE
POINT DIRECTLY ABOVE IT ON THE SURFACE IS THE EPICENTER.

JuMP INTO ScieNce EARTHQUAKES: T YPes AND CAUSES

EARTHQUAKES COME IN VARIOUS TYPES DEPENDING ON HOW THE PLATES MOVE AND WHERE THE STRESS IS RELEASED.

Types oF FAULTS AND THEIR ROLE

- ¥*¥STRIKE-SLIP FAULTS®*: THESE OCCUR WHEN PLATES SLIDE HORIZONTALLY PAST EACH OTHER, LIKE THE SAN ANDREAS
FAULT IN CALIFORNIA.

- ¥*NoRMAL FAULTS®**: THESE HAPPEN WHEN PLATES MOVE APART, CAUSING ONE SIDE TO DROP RELATIVE TO THE OTHER.

- **REVERSE (OR THRUST) FAULTS**: THESE FORM WHEN PLATES PUSH TOWARDS EACH OTHER, FORCING ONE SIDE TO BE
PUSHED UP OVER THE OTHER.

EACH FAULT TYPE PRODUCES DIFFERENT SEISMIC SIGNATURES AND HAS UNIQUE IMPLICATIONS FOR THE AREAS AROUND THEM.

NATURAL AND MAN-MADE TRIGGERS

W/HILE TECTONIC FORCES ARE THE PRIMARY CAUSE, SOME EARTHQUAKES CAN BE TRIGGERED BY HUMAN ACTIVITIES LIKE MINING,
RESERVOIR-INDUCED SEISMICITY (DUE TO WATER WEIGHT IN DAMS), OR EVEN UNDERGROUND NUCLEAR TESTS. UNDERSTANDING
THESE TRIGGERS HELPS SCIENTISTS MONITOR AND MITIGATE POTENTIAL HAZARDS.



How ScIenTISTS DETECT AND MEASURE EARTHQUAKES

JUMPING INTO THE SCIENCE OF EARTHQUAKES ALSO MEANS GETTING FAMILIAR WITH HOW EXPERTS DETECT AND ANALYZE THEM.

SEISMOGRAPHS AND SEISMIC W AVES

SEISMOGRAPHS ARE SENSITIVE INSTRUMENTS THAT RECORD THE VIBRATIONS CAUSED BY EARTHQUAKES. THEY DETECT DIFFERENT
TYPES OF SEISMIC WAVES!

- *¥*P-waves (PRIMARY WAVES)**: FASTEST WAVES THAT COMPRESS AND EXPAND THE GROUND.
- ¥*S-waAvVES (SECONDARY WAVES)**: SLOWER THAN P-WAVES AND MOVE THE GROUND UP AND DOWN OR SIDE TO SIDE.

- ¥*¥SURFACE WAVES®*: TRAVEL ALONG THE EARTH’S SURFACE AND USUALLY CAUSE THE MOST DAMAGE.

BY ANALYZING THE ARRIVAL TIMES OF THESE WAVES AT DIFFERENT SEISMOGRAPH STATIONS, SCIENTISTS CAN PINPOINT THE
EARTHQUAKE’S LOCATION AND DEPTH.

MAGNITUDE VS. INTENSITY

TWO KEY TERMS OFTEN COME UP IN EARTHQUAKE DISCUSSIONS: MAGNITUDE AND INTENSITY.

- ¥¥*MAGNITUDE®* MEASURES THE ENERGY RELEASED AT THE SOURCE, COMMONLY REPORTED USING THE RICHTER OR MOMENT
MAGNITUDE SCALES.

- *¥|NTENSITY** DESCRIBES THE EARTHQUAKE’S EFFECTS ON PEOPLE, STRUCTURES, AND THE LANDSCAPE, OFTEN MEASURED BY
THE MODIFIED MERCALLI INTENSITY SCALE.

KNOWING BOTH HELPS EMERGENCY RESPONDERS ASSESS DAMAGE POTENTIAL AND PLAN ACCORDINGLY.

JuMP INTO ScIENCE EARTHQUAKES: PREPARING AND UNDERSTANDING THEIR
IMPACT

LEARNING ABOUT EARTHQUAKES ISN’T JUST ACADEMIC—IT CAN SAVE LIVES.

How EARTHQUAKES AFFECT COMMUNITIES

EARTHQUAKES CAN CAUSE BUILDINGS TO COLLAPSE, LANDSLIDES, TSUNAMIS, AND INFRASTRUCTURE FAILURES LIKE BROKEN GAS
LINES OR DAMAGED ROADS. REGIONS WITH POOR CONSTRUCTION STANDARDS OR LOCATED NEAR ACTIVE FAULTS ARE
ESPECIALLY VULNERABLE.

STePS TO STAY SAFE DURING AN EARTHQUAKE

PREPAREDNESS IS CRUCIAL. HERE ARE SOME ESSENTIAL TIPS THAT EVERYONE SHOULD KNOW:

o Dror, CoVER, AND HoLD ON: WW/HEN SHAKING STARTS, DROP TO YOUR HANDS AND KNEES, COVER YOUR HEAD AND NECK
UNDER A STURDY PIECE OF FURNITURE, AND HOLD ON UNTIL THE SHAKING STOPS.

o CREATE AN EMERGENCY KIT: INCLUDE WATER, NON-PERISHABLE FOOD, FLASHLIGHT, BATTERIES, FIRST AID SUPPLIES, AND



IMPORTANT DOCUMENTS.
® SECURE HEAVY ITEMS: ANCHOR BOOKSHELVES, WATER HEATERS, AND APPLIANCES TO WALLS TO PREVENT TIPPING.

o PLAN EVACUATION ROUTES: KNOW SAFE SPOTS INDOORS AND OUTDOORS AND ESTABLISH A FAMILY COMMUNICATION
PLAN.

THE RoLE oF TECHNOLOGY IN EARTHQUAKE SCIENCE

MODERN TECHNOLOGY HAS REVOLUTIONIZED HOW SCIENTISTS STUDY AND PREDICT EARTHQUAKES.

EARLY W/ ARNING SYSTEMS

IN SOME PARTS OF THE WORLD, LIKEJAPAN AND CALIFORNIA, EARLY WARNING SYSTEMS PROVIDE PRECIOUS SECONDS TO
MINUTES OF ADVANCE NOTICE BEFORE SHAKING ARRIVES. THESE SYSTEMS USE REAL-TIME DATA FROM SEISMIC SENSORS TO ALERT
PEOPLE AND AUTOMATED SYSTEMS TO TAKE PROTECTIVE ACTIONS.

ADVANCED MODELING AND SIMULATION

HIGH-POWERED COMPUTERS SIMULATE HOW SEISMIC WAVES TRAVEL THROUGH DIFFERENT GEOLOGICAL MATERIALS. THESE
MODELS HELP RESEARCHERS UNDERSTAND POTENTIAL GROUND SHAKING AND GUIDE BUILDING CODES AND URBAN PLANNING.

JuMP INTO ScIENCE EARTHQUAKES: INSPIRING CURIOSITY AND RESEARCH

EARTHQUAKES ARE A GATEWAY TO EXPLORING BROADER SCIENTIFIC CONCEPTS SUCH AS GEOLOGY, PHYSICS, AND
ENVIRONMENTAL SCIENCE. FOR EDUCATORS AND STUDENTS, HANDS-ON ACTIVITIES LIKE BUILDING SIMPLE SEISMOGRAPHS OR
SIMULATING FAULT MOVEMENTS WITH MODELS CAN MAKE LEARNING INTERACTIVE AND MEMORABLE.

MOREOVEE, STUDYING EARTHQUAKES FOSTERS CRITICAL THINKING ABOUT DISASTER PREPAREDNESS, CLIMATE RESILIENCE, AND
THE INTERCONNECTEDNESS OF NATURAL SYSTEMS. AS TECHNOLOGY ADVANCES AND OUR UNDERSTANDING DEEPENS, THE QUEST
TO BETTER PREDICT AND MITIGATE EARTHQUAKE IMPACTS CONTINUES TO BE A THRILLING FRONTIER IN EARTH SCIENCES.

W/HETHER YOU’RE FASCINATED BY THE TREMBLING EARTH OR MOTIVATED TO PROTECT COMMUNITIES, JUMPING INTO THE SCIENCE
OF EARTHQUAKES OFFERS ENDLESS OPPORTUNITIES TO LEARN, INNOVATE, AND CONTRIBUTE TO A SAFER PLANET.

FREQUENTLY AsSkeD QUESTIONS

\WHAT IS THE JUMP INTO SCIENCE' PROGRAM ABOUT EARTHQUAKES?

THE I_JUMP INTO SCIENCE’ PROGRAM IS AN EDUCATIONAL INITIATIVE DESIGNED TO TEACH CHILDREN ABOUT EARTHQUAKES
THROUGH INTERACTIVE ACTIVITIES AND EXPERIMENTS, HELPING THEM UNDERSTAND SEISMIC WAVES, FAULT LINES, AND
EARTHQUAKE SAFETY.



How DOES ‘JuMP INTO SCIENCE’ EXPLAIN THE CAUSES OF EARTHQUAKES?

THE PROGRAM EXPLAINS THAT EARTHQUAKES OCCUR DUE TO THE MOVEMENT OF TECTONIC PLATES BENEATH THE EARTH'S
SURFACE, WHICH CAUSES STRESS TO BUILD UP ALONG FAULTS UNTIL IT IS RELEASED AS SEISMIC ENERGY.

\WHAT ARE SOME HANDS-ON ACTIVITIES IN 'JUMP INTO SCIENCE’ TO LEARN ABOUT
EARTHQUAKES?

ACTIVITIES INCLUDE BUILDING SIMPLE SEISMOGRAPHS, SIMULATING FAULT LINES WITH CLAY, AND CREATING EARTHQUAKE-
RESISTANT STRUCTURES USING VARIOUS MATERIALS TO DEMONSTRATE HOW BUILDINGS CAN WITHSTAND TREMORS.

\WHY IS IT IMPORTANT FOR CHILDREN TO LEARN ABOUT EARTHQUAKES THROUGH
PROGRAMS LIKE 'JUMP INTO ScCIENCE'?

LEARNING ABOUT EARTHQUAKES HELPS CHILDREN UNDERSTAND NATURAL HAZARDS, PROMOTES PREPAREDNESS AND SAFETY
AW ARENESS, AND ENCOURAGES INTEREST IN EARTH SCIENCES FROM A YOUNG AGE.

How DOES ‘JUMP INTO SCIENCE’ TEACH KIDS ABOUT EARTHQUAKE SAFETY?

THE PROGRAM TEACHES KIDS SAFETY MEASURES SUCH AS ,DROP, COVER, AND HoLD ON,/ RECOGNIZING SAFE SPOTS DURING AN
EARTHQUAKE, AND PREPARING EMERGENCY KITS TO ENSURE THEY KNOW HOW TO PROTECT THEMSELVES.

CaN ,JUMP INTO SCIENCE’ ACTIVITIES HELP EXPLAIN THE CONCEPT OF SEISMIC WAVES?

YES, THE PROGRAM USES MODELS AND DEMONSTRATIONS TO SHOW HOW SEISMIC WAVES TRAVEL THROUGH THE EARTH,
ILLUSTRATING THE DIFFERENCE BETWEEN PRIMARY (P) WAVES, SECONDARY (S) WAVES, AND SURFACE WAVES.

WHAT AGE GROUP IS '_JUMP INTO ScIENCE’ EARTHQUAKES MODULE DESIGNED FOR?

THE EARTHQUAKES MODULE IN /JUMP INTO SCIENCE’ IS TYPICALLY DESIGNED FOR ELEMENTARY AND MIDDLE SCHOOL STUDENTS,
ROUGHLY AGES 6 TO ]4, MAKING COMPLEX CONCEPTS ACCESSIBLE AND ENGAGING FOR YOUNG LEARNERS.

ARE DIGITAL RESOURCES AVAILABLE FOR THE 'JUMP INTO SCIENCE’ EARTHQUAKES
PROGRAM?

YES/ MANY IJUMP INTO SCIENCE' PROGRAMS OFFER DIGITAL RESOURCES SUCH AS VIDEOS, INTERACTIVE GAMES, AND
DOWNLOADABLE ACTIVITY GUIDES TO SUPPORT BOTH CLASSROOM AND AT-HOME LEARNING ABOUT EARTHQUAKES.

ADDITIONAL RESOURCES

JuMP INTO ScIENCE EARTHQUAKES: UNDERSTANDING THE DYNAMICS OF EARTH’S TREMORS

JUMP INTO SCIENCE EARTHQUAKES IS AN INVITATION TO EXPLORE ONE OF THE MOST POWERFUL AND UNPREDICTABLE NATURAL
PHENOMENA ON OUR PLANET. EARTHQUAKES, OFTEN SUDDEN AND DEVASTATING, HAVE CAPTIVATED SCIENTISTS AND THE PUBLIC
ALIKE FOR CENTURIES. AS SEISMIC ACTIVITIES DISRUPT LANDSCAPES AND HUMAN LIVES, THE SCIENTIFIC COMMUNITY
CONTINUALLY STRIVES TO DECODE THEIR ORIGINS, BEHAVIOR, AND POTENTIAL FOR PREDICTION. THIS ARTICLE DELVES DEEPLY
INTO THE SCIENCE BEHIND EARTHQUAKES, THEIR CAUSES, MEASUREMENT, AND IMPACTS, PROVIDING A COMPREHENSIVE OVERVIEW
FOR READERS EAGER TO UNDERSTAND THESE EARTH-SHAKING EVENTS.



WHAT ARE EARTHQUAKES? A ScCIENTIFIC OVERVIEW

EARTHQUAKES ARE THE RESULT OF SUDDEN ENERGY RELEASE WITHIN THE EARTH'S LITHOSPHERE, CREATING SEISMIC WAVES THAT
PROPAGATE THROUGH THE GROUND. THIS ENERGY RELEASE TYPICALLY OCCURS ALONG FAULTS—FRACTURES IN THE EARTH'S
CRUST WHERE BLOCKS OF ROCK HAVE MOVED RELATIVE TO EACH OTHER. THE MOVEMENT CAN BE ABRUPT, CAUSING THE SHAKING
FELT DURING AN EARTHQUAKE. THE MAGNITUDE AND INTENSITY OF THESE TREMORS VARY WIDELY, INFLUENCED BY FACTORS SUCH
AS THE AMOUNT OF STRESS ACCUMULATED, THE GEOLOGY OF THE REGION, AND THE DEPTH OF THE QUAKEIS FOCUS.

THE STUDY OF EARTHQUAKES, OR SEISMOLOGY, EMPLOYS VARIOUS TOOLS AND METHODOLOGIES TO ANALYZE THESE EVENTS.
SEISMOGRAPHS RECORD THE GROUND MOTION, ENABLING SCIENTISTS TO CALCULATE THE EARTHQUAKE’S MAGNITUDE AND
LOCATE ITS EPICENTER. OVER THE DECADES, ADVANCEMENTS IN SEISMIC MONITORING HAVE SIGNIFICANTLY ENHANCED OUR
UNDERSTANDING OF THE EARTH’S INTERNAL PROCESSES.

CAUSES OF EARTHQUAKES: TECTONIC MOVEMENTS AND BEYOND

THE PRIMARY CAUSE OF MOST EARTHQUAKES IS TECTONIC ACTIVITY. THE EARTH'S CRUST IS DIVIDED INTO SEVERAL LARGE
PLATES THAT CONSTANTLY SHIFT ATOP THE SEMI-FLUID ASTHENOSPHERE BENEATH THEM. W/HEN THESE PLATES GRIND AGAINST,
COLLIDE WITH, OR PULL APART FROM EACH OTHER, STRESS BUILDS UP ALONG THEIR BOUNDARIES. ONCE THIS STRESS EXCEEDS
THE STRENGTH OF THE ROCKS, IT IS RELEASED SUDDENLY AS AN EARTHQUAKE.

DIFFERENT TYPES OF PLATE BOUNDARIES PRODUCE VARYING SEISMIC ACTIVITIES:
¢ TRANSFORM BOUNDARIES: PLATES SLIDE PAST EACH OTHER HORIZONTALLY, OFTEN CAUSING SHALLOW BUT POWERFUL
QUAKES. THE SAN ANDREAS FAULT IN CALIFORNIA IS A CLASSIC EXAMPLE.

o CONVERGENT BOUNDARIES: PLATES COLLIDE, SOMETIMES CAUSING ONE TO SUBDUCT BENEATH ANOTHER, LEADING TO
DEEP AND OFTEN VERY STRONG EARTHQUAKES, SUCH AS THOSE FOUND AROUND THE PAcIFic RING oF FIRE.

¢ DIVERGENT BOUNDARIES: PLATES MOVE APART, ALLOWING MAGMA TO RISE AND CREATE NEW CRUST. EARTHQUAKES
HERE TEND TO BE LESS SEVERE BUT FREQUENT.

W/HILE TECTONIC ACTIVITY IS THE MAIN DRIVER, OTHER CAUSES INCLUDE VOLCANIC ACTIVITY, HUMAN-INDUCED EVENTS LIKE
MINING OR RESERVOIR~INDUCED SEISMICITY, AND EVEN INDUCED SEISMICITY FROM HYDRAULIC FRACTURING.

MEASURING EARTHQUAKES: MAGNITUDE, INTENSITY, AND SEISMIC W AVES

ANALYZING EARTHQUAKES REQUIRES PRECISE MEASUREMENT OF THEIR CHARACTERISTICS. T WO PRIMARY METRICS ARE USED BY
SCIENTISTS: MAGNITUDE AND INTENSITY.

MAGNITUDE: QUANTIFYING ENERGY RELEASE

MAGNITUDE MEASURES THE TOTAL ENERGY RELEASED DURING AN EARTHQUAKE. THE RICHTER SCALE, DEVELOPED IN THE 1930s,
WAS THE FIRST WIDELY USED METHOD FOR THIS PURPOSE. ALTHOUGH NOW COMPLEMENTED BY THE MOMENT MAGNITUDE SCALE
(MW), WHICH PROVIDES MORE ACCURATE READINGS FOR LARGE EVENTS, THE CONCEPT REMAINS SIMILAR—EACH WHOLE NUMBER
INCREASE REPRESENTS ROUGHLY A 32-FOLD INCREASE IN ENERGY RELEASE.

For EXAMPLE, A MAGNITUDE 7.0 EARTHQUAKE RELEASES ABOUT 32 TIMES MORE ENERGY THAN A 6.0. THIS EXPONENTIAL
NATURE UNDERSCORES HOW SEEMINGLY SMALL DIFFERENCES IN MAGNITUDE CAN TRANSLATE INTO VASTLY DIFFERENT LEVELS OF
DESTRUCTION.



INTENSITY: ASSESSING SHAKING AND DAMAGE

INTENSITY, MEASURED BY THE MODIFIED MERCALLI INTENSITY (MMD) SCALE, ASSESSES THE EFFECTS OF AN EARTHQUAKE ON
PEOPLE, STRUCTURES, AND THE EARTH'S SURFACE. UNLIKE MAGNITUDE, INTENSITY VARIES BY LOCATION, DECREASING W/ITH
DISTANCE FROM THE EPICENTER.

SeisMic W AVES: THE AGENTS oF GROUND SHAKING

EARTHQUAKES GENERATE SEVERAL TYPES OF SEISMIC WAVES:
o PrIMARY WAVES (P-WAVES): THE FASTEST SEISMIC WAVES, TRAVELING THROUGH SOLIDS, LIQUIDS, AND GASES,
CAUSING COMPRESSIONAL SHAKING.

* SECONDARY W AVES (S‘\X/AVES): SLOWER THAN P-WAVES AND ONLY PASSING THROUGH SOLIDS, THESE WAVES
CAUSE SHEAR SHAKING AND ARE OFTEN MORE DAMAGING.

o SURFACE WAVES: TRAVELING ALONG THE EARTH'S SURFACE, THESE WAVES CAUSE THE MOST DESTRUCTIVE GROUND
MOVEMENTS, INCLUDING ROLLING AND SWAYING MOTIONS.

UNDERSTANDING HOW THESE WAVES PROPAGATE HELPS SEISMOLOGISTS DEVELOP EARLY WARNING SYSTEMS AND IMPROVE
EARTHQUAKE-RESISTANT ENGINEERING.

EARTHQUAKE PREPAREDNESS AND MITIGATION: BALANCING SCIENCE AND
SAFETY

THE UNPREDICTABLE NATURE OF EARTHQUAKES PRESENTS SIGNIFICANT CHALLENGES FOR DISASTER MANAGEMENT. HO\X/EVER/
SCIENTIFIC INSIGHTS INTO SEISMIC HAZARDS AND VULNERABILITIES HAVE ENABLED THE DEVELOPMENT OF STRATEGIES AIMED AT
REDUCING DAMAGE AND SAVING LIVES.

SeisMic HAZARD MAPPING AND RISk ASSESSMENT

SCIENTISTS USE HISTORICAL DATA, GEOLOGICAL SURVEYS, AND TECTONIC MODELS TO CREATE SEISMIC HAZARD MAPS. THESE
MAPS IDENTIFY REGIONS WITH HIGHER PROBABILITIES OF EXPERIENCING SIGNIFICANT GROUND SHAKING. GOVERNMENTS AND URBAN
PLANNERS USE SUCH DATA TO ENFORCE BUILDING CODES AND LAND-USE REGULATIONS THAT ACCOUNT FOR SEISMIC RISKS.

ENGINEERING INNOVATIONS FOR EARTHQUAKE RESISTANCE

MODERN ENGINEERING INCORPORATES SEISMIC DESIGN PRINCIPLES TO BUILD STRUCTURES CAPABLE OF WITHSTANDING TREMORS.
TECHNIQUES INCLUDE:

® BASE ISOLATION SYSTEMS: THESE ALLOW BUILDINGS TO MOVE INDEPENDENTLY OF GROUND MOTION, REDUCING
STRUCTURAL STRESS.

* DAMPING DEVICES: INSTALLED TO ABSORB SEISMIC ENERGY AND MINIMIZE VIBRATIONS.



¢ FLEXIBLE MATERIALS AND REINFORCEMENT: USE OF STEEL, REINFORCED CONCRETE, AND OTHER MATERIALS THAT CAN
ENDURE STRESS WITHOUT CATASTROPHIC FAILURE.

W/HILE THESE TECHNOLOGIES SIGNIFICANTLY REDUCE CASUALTIES AND ECONOMIC LOSSES, RETROFITTING OLDER BUILDINGS
REMAINS A CONSIDERABLE CHALLENGE IN MANY SEISMIC ZONES.

EARLY W ARNING SYSTEMS AND PusLIC EDUCATION

EMERGING TECHNOLOGIES PROVIDE CRUCIAL SECONDS TO MINUTES OF WARNING BEFORE STRONG SHAKING ARRIVES. EARTHQUAKE
EARLY W ARNING (EE\X/) SYSTEMS DETECT INITIAL P-WAVES AND SEND ALERTS TO POPULATIONS, ENABLING ACTIONS SUCH AS
HALTING TRAINS, SHUTTING DOWN UTILITIES, OR SEEKING IMMEDIATE SHELTER.

PUBLIC EDUCATION CAMPAIGNS COMPLEMENT TECHNOLOGICAL ADVANCES BY TEACHING INDIVIDUALS AND COMMUNITIES ABOUT
PREPAREDNESS MEASURES, EVACUATION ROUTES, AND EMERGENCY SUPPLIES.

GLoBAL EARTHQUAKE TRENDS AND DATA INSIGHTS

ANALYZING GLOBAL EARTHQUAKE DATA REVEALS PATTERNS THAT DEEPEN SCIENTIFIC UNDERSTANDING AND INFORM
PREPAREDNESS EFFORTS. ACCORDING TO THE UNITED STATES GEOLOGICAL SURVEY (USGS), APPROXIMATELY 20,000
EARTHQUAKES ARE RECORDED GLOBALLY EACH YEAR, THOUGH ONLY AROUND 100 CAUSE SIGNIFICANT DAMAGE.

REGIONS ALONG THE PACIFIC RING OF FIRE, INCLUDING JAPAN, INDONESIA, AND THE WESTERN COASTS OF THE AMERICAS,
EXPERIENCE THE HIGHEST FREQUENCY OF LARGE EARTHQUAKES DUE TO INTENSE TECTONIC ACTIVITY. COMPARATIVELY,
INTRAPLATE EARTHQUAKES—THOSE OCCURRING AWAY FROM PLATE BOUNDARIES—ARE LESS COMMON BUT CAN STILL BE
DESTRUCTIVE, AS SEEN IN THE 18 11-18 12 New MADRID EARTHQUAKES IN THE CENTRAL UNITED STATES.

THE TREND TOWARD IMPROVED SEISMIC MONITORING, INCLUDING THE DEPLOYMENT OF DENSE SENSOR NETWORKS AND SATELLITE-
BASED GEODESY, HAS ENHANCED THE RESOLUTION AND ACCURACY OF EARTHQUAKE DATA. THIS PROGRESS FACILITATES BETTER
RISK MODELING AND CONTRIBUTES TO INTERNATIONAL EFFORTS TO MITIGATE EARTHQUAKE IMPACTS.

Pros AND CoNs oF CURRENT EARTHQUAKE SCIENCE

® PROS: ADVANCES IN SEISMOLOGY HAVE IMPROVED HAZARD ASSESSMENT, EARLY WARNING CAPABILITIES, AND
ENGINEERING PRACTICES. THE INTEGRATION OF INTERDISCIPLINARY RESEARCH HAS EXPANDED UNDERSTANDING OF
EARTHQUAKE MECHANICS.

o CoONSs: PREDICTING THE EXACT TIME, LOCATION, AND MAGNITUDE OF EARTHQUAKES REMAINS ELUSIVE. INFRASTRUCTURE
AND POLICY IMPLEMENTATION OFTEN LAG BEHIND SCIENTIFIC RECOMMENDATIONS, ESPECIALLY IN DEVELOPING REGIONS.

JuMP INTO Science EARTHQUAKES: THE PATH FORWARD

ENGAGING WITH THE SCIENCE OF EARTHQUAKES REQUIRES A MULTIFACETED APPROACH——MELDING GEOLOGICAL RESEARCH,
ENGINEERING INNOVATION, AND COMMUNITY RESILIENCE. AS URBAN POPULATIONS GROW IN SEISMICALLY ACTIVE AREAS, THE
STAKES OF EARTHQUAKE PREPAREDNESS BECOME EVER GREATER. SCIENTISTS CONTINUE TO REFINE MODELS OF FAULT BEHAVIOR
AND STRESS ACCUMULATION, WHILE EMERGING TECHNOLOGIES PROMISE TO ENHANCE EARLY W ARNING SYSTEMS.



ULTIMATELY/ THE IMPERATIVE TO JUMP INTO SCIENCE EARTHQUAKES REPRESENTS BOTH A CALL TO DEEPEN SCIENTIFIC INQUIRY
AND AN ENCOURAGEMENT TO TRANSLATE KNOWLEDGE INTO PRACTICAL ACTION. BY FOSTERING COLLABORATION AMONG
RESEARCHERS, POLICYMAKERS, ENGINEERS, AND THE PUBLIC, SOCIETIES CAN BETTER ANTICIPATE, WITHSTAND, AND RECOVER FROM
THE EARTH’S INEVITABLE TREMORS.

Jump Into Science Earthquakes
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jump into science earthquakes: Earthquakes Ellen |J. Prager, 2002 Discover what is shaking
underground and what might happen up above during an earthquake.

jump into science earthquakes: Jump Into Science: Earthquakes Ellen Prager, 2017 Describes
the causes and effects of earthquakes.

jump into science earthquakes: Jump Into Science: Earthquakes Ellen J. Prager, 2017-07-18
Kids are fascinated by the amazing power of earthquakes - one of nature's most dramatic displays.
Colorful illustrations and kid-friendly text make complex geological science fascinating and easy to
understand. Every Jump Into Science book ends with a hands-on experiment to fully engage readers
and extra material to further stimulate learning.

jump into science earthquakes: Earthquakes Golriz Golkar, 2022 The ground shakes. A road
splits apart. Buildings collapse. It's an earthquake! Discover how movement deep below Earth's
surface can cause such damage. Learn about earthquakes, what causes them, and how to stay safe if
one happens.
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jump into science earthquakes: Teaching Science Through Trade Books Christine Anne
Royce, Karen Rohrich Ansberry, Emily Rachel Morgan, 2012 If you like the popular?Teaching
Science Through Trade Books? columns in NSTA?s journal Science and Children, or if you?ve
become enamored of the award-winning Picture-Perfect Science Lessons series, you?ll love this new
collection. It?s based on the same time-saving concept: By using children?s books to pique students?
interest, you can combine science teaching with reading instruction in an engaging and effective
way.

jump into science earthquakes: Earthquakes Paula Johanson, 2018-12-15 This accessible
resource puts earthshaking facts together with dynamic photographs. Interconnecting facts about
plate tectonics, faults, and shock waves introduce readers to the study of earth science and explain
the causes, effects, and occurrence of earthquakes around the world. Sidebars highlight special
vocabulary words, and Compare and Contrast and Think About It sidebars ask questions to stimulate
thinking and discussion skills. This introduction to earthquake science supports Common Core
Science Standards, evaluation of evidence, understanding scientific theories, and connecting and
relating knowledge. Historic examples show science concepts affecting people in real places such as
Texas, Chile, and elsewhere.

jump into science earthquakes: Earthquakes Cari Meister, 2010-09-01 Describes the nature
and measurement of earthquakes and the devastation that they can cause on land and sea, including
the giant seismic waves known as tsunamis.

jump into science earthquakes: Earthquake Nation Greg Clancey, 2006-05-01 Accelerating
seismic activity in late Meiji Japan climaxed in the legendary Great Nobi Earthquake of 1891, which
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rocked the main island from Tokyo to Osaka, killing thousands. Ironically, the earthquake brought
down many modern structures built on the advice of foreign architects and engineers, while leaving
certain traditional, wooden ones standing. This book, the first English-language history of modern
Japanese earthquakes and earthquake science, considers the cultural and political ramifications of
this and other catastrophic events on Japan’s relationship with the West, with modern science, and
with itself. Gregory Clancey argues that seismicity was both the Achilles’ heel of Japan's
nation-building project—revealing the state’s western-style infrastructure to be surprisingly
fragile—and a new focus for nativizing discourses which credited traditional Japanese architecture
with unique abilities to ride out seismic waves. Tracing his subject from the Meiji Restoration to the
Great Kant Earthquake of 1923 (which destroyed Tokyo), Clancey shows earthquakes to have been a
continual though mercurial agent in Japan’s self-fashioning; a catastrophic undercurrent to Japanese
modernity. This innovative and absorbing study not only moves earthquakes nearer the center of
modern Japan change—both materially and symbolically—but shows how fundamentally Japan
shaped the global art, science, and culture of natural disaster.

jump into science earthquakes: Earthquake Geotechnical Case Histories for
Performance-Based Design Takaji Kokusho, 2009-06-05 Earthquake Geotechnical Case Histories for
Performance-Based Design is a collection of 26 case histories, each study containing
well-instrumented geotechnical and earthquake data. The book is intended to serve as a reference
work, since it contains a common scale to develop and implement design methodologies and
numerical analyses, so that their re

jump into science earthquakes: Bringing Science to Life Patricia Corrigan, 2007-11 Science
explains everything! Science is fun! An extension of an action-packed visit to the Saint Louis Science
Center, Bringing Science to Life will entertain and educate kids of all ages. Patricia Corrigan fills its
pages with activities, games, hands-on experiments, word definitions, fun facts, short profiles of
actual scientists and their jobs, and many other elements. Corrigan connects the world of science
not only to the Saint Louis Science Center, but also to the movers and shakers of science throughout
the region.

jump into science earthquakes: California Earthquake Disaster United States. Congress.
House. Committee on Public Works, 1971

jump into science earthquakes: Seismic Ground Response Analysis Nozomu Yoshida,
2014-11-17 This book presents state-of-the-art information on seismic ground response analysis, and
is not only very valuable and useful for practitioners but also for researchers. The topics covered are
related to the stages of analysis: 1. Input parameter selection, by reviewing the in-situ and
laboratory tests used to determine dynamic soil properties as well as the methods to compile and
model the dynamic soil properties from literature;2. Input ground motion; 3. Theoretical background
on the equations of motion and methods for solving them; 4. The mechanism of damping and how
this is modeled in the equations of motions; 5. Detailed analysis and discussion of results of selected
case studies which provide valuable information on the problem of seismic ground response analysis
from both a theoretical and practical point of view.

jump into science earthquakes: School Library Management Gail K. Dickinson, Judi Repman,
2015-01-26 This book compiles selected articles from Library Media Connection to help school
librarians and pre-service librarians learn about how to implement best practices for school library
management. At a time when budget cuts threaten the role of the school librarian, dynamic learning
experiences can resurrect the usefulness of the library and the role of its staff. The seventh edition
of this popular book helps librarians develop engaging school library programs for greater student
involvement. Comprised of important articles from Library Media Connection (LMC), School Library
Management: Seventh Edition is a compilation of best practices in the field of school library
management. An excellent textbook for professors teaching LIS courses, the book contains updates
to standards and technologies, and features the latest initiatives guiding practices, including
Standards for the 21st Century Learner and Empowering Learners: Guidelines for School Library
Programs. Each of the book's five sections features helpful tips from LMC and lists relevant




resources for school library management. Selected articles address standards, inquiry, ethics, and
information literacy. The book also includes a focus on the role of the school librarian in designing
authentic assessments.

jump into science earthquakes: Earthquake Disaster Mitigation Act of 1975 United States.
Congress. Senate. Committee on Commerce. Subcommittee on Oceans and Atmosphere, 1976

jump into science earthquakes: Earthquake Resistant Engineering Structures VIII C. A.
Brebbia, Michele Maugeri, 2011 In order to protect the built environment in earthquake-prone
regions of the world It is important to retrofit and rehabilitate existing structures and infrastructure,
as well as to ensure the optimal design and construction of new facilities. The high stakes in human
life and property in urban densely populated urban areas has been driving research on advances in
this field. These advances are presented biennially at a conference organized by the Wessex Institute
of Technology. This book contains the papers from the latest conference in the series, which began
in 1991. The papers cover Geographical and geotechnical engineering; Seismic hazard and
vulnerability; Seismic isolation and energy dissipation; Structural dynamics; Building performance
during earthquakes; Retrofitting; Lifelines; Material mechanics and characterisation; Nonlinear
numerical analysis; Performance based design; Experimental studies; Safety and security; and
Innovative technologies.

jump into science earthquakes: Critical Disaster Studies Jacob A.C. Remes, Andrew
Deutsch Horowitz, Andy Horowitz, 2021-08-20 Scholars from seven disciplines, whose work spans
five continents, announce a new way of seeing disasters that is essential for making sense of our
time: critical disaster studies. Critical Disaster Studies strips away the technocratic veneer that too
often makes structural problems appear to be acute emergencies.

jump into science earthquakes: Responses to Iben Browning's Prediction of a 1990 New
Madrid, Missouri, Earthquake Geological Survey (U.S.), 1993

jump into science earthquakes: Why Are School Buses Always Yellow? John F. Barell,
2016-03-18 Turn natural curiosity into deep, lasting learnings! Help students transform their playful
wonderings into deeper questions about content—and develop the higher-level thinking skills they
need for success in school and in life. In this invaluable resource you’ll find simple, yet systematic
ways to develop authentic student inquiry that fosters deep learning. This new edition features:
Updates based on the latest research around inquiry-based teaching Examples for K-8 across
subject areas New emphasis on critical thinking about technologies New and updated activities,
checklists, templates, and implementation tools Alignment with Common Core and Next Generation
Science Standards

jump into science earthquakes: The Go-To Guide for Engineering Curricula, PreK-5
Cary 1. Sneider, 2014-09-05 How to engineer change in your elementary science classroom With the
Next Generation Science Standards, your students won't just be scientists—they’ll be engineers. But
you don’t need to reinvent the wheel. Seamlessly weave engineering and technology concepts into
your PreK-5 math and science lessons with this collection of time-tested engineering curricula for
science classrooms. Features include: A handy table that leads you straight to the chapters you need
In-depth commentaries and illustrative examples A vivid picture of each curriculum, its learning
goals, and how it addresses the NGSS More information on the integration of engineering and
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