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Dharhara i a nine story towerin Kathmandu before and after 25 April 2015 earthquake

Source:

Before the earthquake
http://fen.wikipedia.org/wiki/April_2015_Nepal_earthquake#/media/File:KATHMANDU_NEPAL_FEB_2013_%288581665041%29.jpg
After the earthquake volunteersremove debris
http://www.thehindu.com/news/international/nepafthquakéwundredof-bodiesretrievedfrom-debrisof-dharhara
tower/article7141448.ece

An earthquake is the shakiofthe Earth caused liie release of energyhe Natioral Earthquake Information

Centre (NEIC) records aboR0,000 earthquakes every year or 50ay,around the world. However, millions of
earthquakes occur yéabut are too weak to be recorded.

Nepal is one of the nsbgeologicallyhazardous countriem Earth.The countryis located on dault line where

the Indian plate collidedith the Eurasia plate40-50 million yearsagopAs a consequence of Nep
dangerous location on the edge of the pleterplate) a powerful and devastating earthgeadtruck the

countryon 25 April 2015 and another quaf@ major aftershockdn 12 May 2015.

First earthquake: 25 April 2015
1 The first quaken the 25 Aprilmeasured a magnitude of 7.8 on Riehter scale
1 As theepicentre of the earthquake was located in the Gorkha district (about 8@kihwest of
Kathmandu), it was officially named tli&orkha earthquake. (The effects of an earthquake are strongest
surrounding the epicentje
1 Its hypocentre was at a depth of 15km.
1 The shaking triggeredvalancheson Mt Eveest andandslidesin the Langtang ¥lley.
1 On the following daaftershocksoccurred one measuring 6.7.
1 The tremors were felt in the northern Indian states of Bihar and southemddtii@rnataka and Kerala.
Theintensity of the quake was felt in countries such as Bangladesh, Chieg,Pakistan and Bhutan.
1 Entire villages were flattened near the epiceranelparts of World Heritageites destroyed such as in
Kathmandu Dubar Square
(*Seismometersare used to measure the magnitude of earthquakes


http://en.wikipedia.org/wiki/April_2015_Nepal_earthquake#/media/File:KATHMANDU_NEPAL_FEB_2013_%288581665041%29.jpg
http://www.thehindu.com/news/international/nepal-earthquake-hundred-of-bodies-retrieved-from-debris-of-dharhara-tower/article7141448.ece
http://www.thehindu.com/news/international/nepal-earthquake-hundred-of-bodies-retrieved-from-debris-of-dharhara-tower/article7141448.ece

Cross section showing faultepicentre and hypocentre
Source http://lwww.myteamexplore.com/scgtest/tearplore/uploads/images/Weather_Tsunami_Page_1.jpg

A damaged village |ies near the epicentre of 25 April
the hilly district for t he first time April 29, 2015.

Source: http://news.nationalgeographic.com/2015/05/1508@akcrisismappingdisasterrelief-

earthquake/?sf8933117=1

Second earthquake omaftershock: 12 May 2015
1 A second earthquake orajor aftershock occurredon 12 May
1 It measured anagnitudeof 7.3 on theRichter scale The size of an earthquake is referred to as its
magnitude on a scale fromi 110. Magnitude®f 1 arelow and 10 ardigh.
1 Theepicentre wasabout65km northeast oKathmandu, near the Chinese border.
1 Its hypocentrewas at a deptbhf 10km.
1 Tremors were felt ithe northern Indian states such as Bihar.


http://en.wikipedia.org/wiki/Moment_magnitude

Common factors in the twoearthquakes

1 Depth orhypocentreof both earthquakes (15km and 10km) wehallow. Shallow hypocentresause
moreaftershocks andamagethan earthquakes that originate deeper in the groimd.is because

there ardewer layers of rock and soil to absorb the shock waves.

1 Bothearthquakes wer@flowed by manyaftershockscausingandslidesandfurtherdamage to

propertiesand infrastructure

Map of the two earthquakes (yellow stars) and aftershocks (red circles) in relation to Kathmandu and Mt

Everest

Sourcehttp://en.wikipedia.org/wiki/April_2015 Nepal_earthquake#/media/File:NepalAftershockMap.png
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Aftershocks: largest recorded earthquakes in Nepal each ddyom 25 April -14 May 2015
Source: http://www.bbc.com/news/wordia32479909

Largest recorded earthquakes in Nepal each day
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Note: Logarithmic scale, so earthquakes with higher magnitude appear much larger on the map than those with smaller magnitude.
Data excludes earthquakes with magnitude lower than 2.5

Source: USGS

Activities:

1 Researclthe following words: Richter scale, epicentre, hypocentre, eartlegaftershock, World Heritag

Site, avalanche and landslide
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Drawa two column table showing the similarities and differences between the two earthquakes
Explain whyaftershocksaredangerous
Geologists advocate that as a result of the recent earthquakes, Kathmandueh&aleetreand Mt
Everest a little shortgR.5cm) Research whether this statement is tHmw do they know?s the source
reliable? Source: http://www.livemnce.com/506 7-hepatearthquakeadarsatelliteview.html
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Nightmare waiting to happen

Astheear hds cr ust mehookwavethroughirhk grausdbnly th 2013, seismologist Vinod
Kumar Gaur, stated thatalculations show that there is suféat accumulated enerdg produce an 8
magnitude earthquake. | cannot say when. 6 (The

I n

2015, energy r el eas drdthefvorst earthfuakea NepalforB8lyéass(since u s t

1934) The Nepal quake waséan i g ht mar e w ain adevelgpingtcountty wifh phigh pdpulation
densities, lax building regulations and poor construction of infrastructure.

Earthquakes have always occurred in Nepal and the US Geological Survey (USGS) warned of possiéefe and ev
larger earthquakes in the futute.fact geologists state that a large earthquake occurs eveiddD4fears on
theMain Frontal Thrust (southern part of the Himalayan collision zone) and-830 years ireast Nepal

Map locating main earthquakessince 1934 in Nepal
Source: http://www.aljazeera.com/news/2015/05/150512071622053.html

For the second time in three weeks - May 2015
Nepal has been hit by a major April 2015 « Magnitude

earthquake. Magnitude 7 3

Quake hits while rescue

80km from Kéthmandu‘ operations were still underway.
Over %,000 people
. killed. . 1934
Magnitude
Most destructive quake in
Nepal's history. Over 10,000
people killed.
Kathihandu @ |
1980 2 2011

Magnitude Magnitude

: 1988+ —
178 killed Magnitude 6 killed, 30 seriously
40,000 homes destroyed . injured. 13,000 displaced.
722 killed across Nepal and India.
12,000 injured, 460,000 people left
homeless.

(_@_101\_?1@ Al Jazoora, ac NSC Nopal, USGS, Earth Last updated: 12 May 2015 M,A"’“A

Why did it occur?

il

Plate tectonic forces
As thetectonic forcepushed up the high Himalayan Mountains it set off devastating earthquakes,
referred to as &eohazard.

GAmong the most dramatic and visible creationplafe-tectonic forcesare the loftyHimalayas, which
stretch 2,900m along the border between India and TifFdtis immense mountain range began to
form between 40 and 50 million years ago, when two lEngémasses, India and Eurasia, \dn by
plate movement, collide@he pressure of the impinging plates could only be relieved by thrusting
skyward, contorting the collisionUBSne, and
http://pubs.usgs.gov/gip/dynacimalaya.html)

Fault line or collision zone

Nepal lies on théault line between the Indian and the Euragietes The Indian platés moving
north at a rate of 3o a year that is twice the speed at which fingernails g@awthe 25 April the plate
actually moved just over 6 metré&3eologically this isvery fast

Thrust fault

Normal faults create space when the ground cracks ancasepaxepal lies ontarust fault, where
one tectonic plate forces itself on topamfother.

The collision of the two landmassasd the resulting earthquakesa s n o tTheeHmalayds.continue to
rise more than lIcmayeara growt h rate of 10 km in a million
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Formation of the Himalayans caused by the movement of Indian plate intBurasian plate

Sourcehttp://pubs.usgs.gov/gip/dynamic/himalaya.htmi
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Tectonic activity makesregion unstablei thrust fault
Source: http://www.washingtonpost.com/graphics/world/nepathquake/

Tectonic activity makes region unstable

Nepal is prone to earthquakes |

- ” _ | India | Nepal | China
because it is at the junction of the Himalayas
Indian and Eurasian tectonic
plates. The Himalayas were Indian plate
created when the plates collided s
millions of years ago, and the still- q
moving Indian plate pushes the
mountains a few millimeters higher
every year.

Cross section through Nepal

The dark brown is the northward moving Indian plate moving under (under thrusting) the light brown

Eurasian plate(on top)
Source: https://cosmosmagazine.com/eadiences/kathmandwearthquakenightmare

A CROSS-SECTION THROUGH NEPAL

BARDIBAS

Terai Plains

TYPICAL EPICENTRE

OF GREAT EARTHQUAKES

WHICH IS WHY MOST OF THE EPICENTRES

ARE SOME WAY NORTH OF THE PLACE

WHERE THE FAULT BREAKS THE SURFACE INDIAN CONTINENT
PUSHING NORTH



http://pubs.usgs.gov/gip/dynamic/himalaya.html

Location of fault line and epicentreof 25 April earthquake

*See key on map below for damage

Sourcehttp://www.washingtonpost.com/graphics/world/nepatthquake/
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Shallow quake caused widespreadamage25 April

Source: http://www.washingtonpost.com/graphics/world/nepathquake/

the Modified Mercalli Intensity Scale.
@ Extreme/violent damage @ Violent/severe

New Delhi®

Very strong

Shallow quake caused great damage

The magnitude of an earthquake is a measure of its energy; the intensity is a measure of its damage, represented on
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Kat h ma gablogy smagnifies the shaking

Kathmandu, the capital of Nepal, is located intib&/l shaped&athmandu valley. The valley is the most

populated and developed place in Nepdwevermany of its buildingsaccorded the status of a UNESCO
World Heritage Site in 197&.g. BhaktapurPatan and Kathmandu Durbar Squaresre damaged during the

earthquake.

Unfortunately the effects of earthquakes are amplifiddathmandu, as the city is locatednoanancient

sedimentary lake basin Over timethe Paleo Kathmandu Lakewas infilled with sedimentdJnlike hard rock,

sedimentary basins tend to amplify terthquaké movementsn the ground and as a resciétuse greater

damageLok Bijaya Adhikari, a seismologist at the National Seismological Centre in Kathmandu btited t
sedi me nt anagpify thashakingsof an earthquasmuch as eight timg#\dhikari points out that the

thick layer of sand, silt and mud underneath downtown Kathmandu is the wobbliest place.

Kathmandu with a population of over one million people, is the centie

t he

countryos

commercial economy and an important gateway to tourism in the cotiawever, he epicentre of the
massive quake on 25 April wiscatedclose to th@opulatedKathmandu where a majority of deathieok

place.
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Kat hmandubés Durbar Squar e UbdNdead@fteV2b Aplil@01lbler i t age Sit e

N e p aDurbas Squareare the historicalter t of t he ¢ ount paades,temples and publ
places.
Sourcehttp://news.nationalgeographic.com/2015/04/156482@alearthquakelamagetemplesbuddhism
hinduismworld-heritagemonumentaunesco/

June 2012 April 25, 2015
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Thamel district, in Kathmandu

0 Thamel , atthe hdart sftourisne ih Kathmandu, is made up of a network of courtyards connecte
passages only as wide as a personds outstretch
bikes and scooters brushing past them as looping etquione and internet cables dangle precariously
overhead. The density of humanity in this place is astouridd@3000 people to each square kilometre. Hoy
businesses and shops tower up on either side of the passadesighis nine, ten storeys higtantilevering
inwards as they go up, so that the sky above is just a thin bluef@ttps://cosmosmagazine.com/earth
sciences/kathmandiearthquakenightmare

The density of the population, tiny passageways and poor constructed buildings contributed to deaths fi
falling buildings on 25 April 2015. For over 4
industry. However the earthquake caused exterdiamage to tourist accommodation and restaurants. Will
recover?
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Bhaktapur, city in the Kathmandu Valley

The ancient city of Bhaktaplies 13kmeast of Kathmandand aboub0km from the epicentre of the
earthquake. The cityontains the caury'sbest preserved palace courtyam@sd the old city centre is listed as
World Heritage SiteReports claim half of all buildingseredestroyed and 80% of temples damaderdng the
earthquakeFurther up the hill from the city whole villages were flagdrand landslides were common.

This old urban area contained structures that were not built to withstand intense shaking. Water and ga
were broken. Loss of liferasgenerally from falling buildings and objects.the future earthquake proof
enginesring practices could redubeildings collapsing under the stress of large earthquakes.

In order to combat the growing risks posed by a devastating earthquake in Nepal in the ne&tdtituna,
Society for Earthquake Technologilepal(NSET) seeks to make builders and citizens aware of affordablg
construction techniques that can significantly redseismic risk
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http://www.wmf.org/project/durbar-square
http://www.wmf.org/project/durbar-square
http://news.nationalgeographic.com/2015/04/150427-nepal-earthquake-damage-temples-buddhism-hinduism-world-heritage-monuments-unesco/
http://news.nationalgeographic.com/2015/04/150427-nepal-earthquake-damage-temples-buddhism-hinduism-world-heritage-monuments-unesco/
https://cosmosmagazine.com/earth-sciences/kathmandus-earthquake-nightmare
https://cosmosmagazine.com/earth-sciences/kathmandus-earthquake-nightmare
http://en.wikipedia.org/wiki/Seismic_risk

Baktapur Dubar Square before the earthquakel 989
Source: John Bliss

Bhaktapur Dubar Square after the earthquake 2015. Residents are taking refuge
Sourcehttp://ichef.bbci.co.uk/news/624/media/images/82590000/jpg/_ 82590533 47120833 2

Activities

1 Describe the terms: tectonic fordault line, thrust fault and éhazard

T Explain why thenNgpbtmageawei wasgataéd happend

1 Refer to nponlocating main earthquakes since 1934 in NepdRank in ordefrom highest to lowest
the magnitude of earthquakes from 198ANVhy do you think the number of people killed was high in
April 20157

1 Refer the maps showing the formation of the Himalayan Mountains. What occurred between 70 mil
years ago and today?

1  What tectonic plate is on top: Indian or Asian?

1 Explain how theHimalayan Mountains are continuing to move skywards.

1 Refer to map on the shallow quake caused great damage 25aA¥fiere was the extreme and violent
damaged. Name a place where the quake was very strong and one place where it was strong

1 Ancient lake sedimentsade the Kathmandu Valleydesirable place to settle buhisomadeKathmandu
vulnerable to earthquakesxplain this statement

1  Describehow the earthquakaffected the Thamel district Kathmandu.

1 Refer to the Oxfam websites other websites for phogjraphs of the Nepal earthquake:

http://wordsandpictures.oxfam.org.uk/pages/search.php?search=!collection18452&k=fc57dc5b9a
http://wordsandpictures.oxfam.org.uk/pages/search.php?search=!collection18536&k=27 dOfix3gie

lion

an annotated collage of the photographs.



http://wordsandpictures.oxfam.org.uk/pages/search.php?search=!collection18452&k=fc57dc5b9a
http://wordsandpictures.oxfam.org.uk/pages/search.php?search=!collection18536&k=27d0f213de

Avalanches

Multiple avalanches on MEverestvere triggerd by Nepal 6s shaki ragditseart hquake o
aftershocksAt least 22 people were killeaf which 10 were Nepalese Sherpas who work as guides, cooks and

porters. AbouB0 people werénjured As itwas the prime climbing seasdretween 700 and 1000 people were

climbing Mt Everesbr staying at Everest Base Camyhen the earthquake struck.

AtBaseCamp Everything is destroyed é No tents remain erec
gearand cooking supplies scattered across the frozen | ¢
(http://news.nationalgeographic.com/2015/04/150428&restearthquakébasecampnepathimalayaclimbing-

sherpa/)

Avalanches on Mt Everest
Sourcehttp://lwww.nytimes.com/2015/04/26/world/asia/everdsnberskilled-asnepatquakesetsoff-
avalanche.html?_r=0



http://www.nytimes.com/2015/04/26/world/asia/everest-climbers-killed-as-nepal-quake-sets-off-avalanche.html?_r=0
http://www.nytimes.com/2015/04/26/world/asia/everest-climbers-killed-as-nepal-quake-sets-off-avalanche.html?_r=0

