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Dharhara ï a nine story tower in Kathmandu before and after 25 April 2015 earthquake 
Sources:  

Before the earthquake 

http://en.wikipedia.org/wiki/April_2015_Nepal_earthquake#/media/File:KATHMANDU_NEPAL_FEB_2013_%288581665041%29.jpg;   

After the earthquake volunteers remove debris 

http://www.thehindu.com/news/international/nepal-earthquake-hundred-of-bodies-retrieved-from-debris-of-dharhara-
tower/article7141448.ece 

 

An earthquake is the shaking of the Earth caused by the release of energy. The National Earthquake Information 

Centre (NEIC) records about 20,000 earthquakes every year or 50 a day, around the world. However, millions of 

earthquakes occur yearly but are too weak to be recorded.  

Nepal is one of the most geologically hazardous countries on Earth. The country is located on a fault line where 

the Indian plate collided with the Eurasian plate 40-50 million years ago. As a consequence of Nepalôs 

dangerous location on the edge of the plate (interplate) a powerful and devastating earthquake struck the 

country on 25 April 2015 and another quake (or major aftershock) on 12 May 2015.  

 

First earthquake: 25 April 2015  

¶ The first quake on the 25 April measured a magnitude of 7.8 on the Richter scale.  

¶ As the epicentre of the earthquake was located in the Gorkha district (about 80km northwest of 

Kathmandu), it was officially named the Gorkha earthquake. (The effects of an earthquake are strongest 

surrounding the epicentre.) 

¶ Its hypocentre was at a depth of 15km. 

¶ The shaking triggered avalanches on Mt Everest and landslides in the Langtang Valley. 

¶ On the following day aftershocks occurred, one measuring 6.7.  

¶ The tremors were felt in the northern Indian states of Bihar and southern states of Karnataka and Kerala. 

The intensity of the quake was felt in countries such as Bangladesh, China, Tibet, Pakistan and Bhutan. 

¶ Entire villages were flattened near the epicentre, and parts of World Heritage Sites destroyed such as in 

Kathmandu Dubar Square 

(*Seismometers are 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
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Cross section showing fault, epicentre and hypocentre 

Source: http://www.myteamexplore.com/scgtest/team-explore/uploads/images/Weather_Tsunami_Page_1.jpg 

 
A damaged village lies near the epicentre of 25 April earthquake in Nepalôs Gorkha District. Aid reached 

the hilly district for t he first time April 29, 2015. 

Source: http://news.nationalgeographic.com/2015/05/150501-nepal-crisis-mapping-disaster-relief-

earthquake/?sf8933117=1 

 

 
Second earthquake or aftershock: 12 May 2015  

¶ A second earthquake or major  aftershock occurred on 12 May.  

¶ It measured a magnitude of 7.3 on the Richter scale. The size of an earthquake is referred to as its 

magnitude on a scale from 1 ï 10. Magnitudes of 1 are low and 10 are high. 

¶ The epicentre was about 65km northeast of Kathmandu, near the Chinese border.  

¶ Its hypocentre was at a depth of 10km.  

¶ Tremors were felt in the northern Indian states such as Bihar. 

http://en.wikipedia.org/wiki/Moment_magnitude
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Common factors in the two earthquakes: 

¶ Depth or hypocentre of both earthquakes (15km and 10km) were shallow. Shallow hypocentres cause 

more aftershocks and damage, than earthquakes that originate deeper in the ground. This is because 

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

¶ Both earthquakes were followed by many aftershocks causing landslides and further damage to 

properties and infrastructure.  

 

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

Everest  

Source: http://en.wikipedia.org/wiki/April_2015_Nepal_earthquake#/media/File:NepalAftershockMap.png 

 
Aftershocks: largest recorded earthquakes in Nepal each day from 25 April -14 May 2015 

Source: http://www.bbc.com/news/world-asia-32479909 

 

 
Activities:  

¶ Research the following words: Richter scale, epicentre, hypocentre, earthquake, aftershock, World Heritage 

Site, avalanche and landslide. 

¶ Draw a two column table showing the similarities and differences between the two earthquakes. 

¶ Explain why aftershocks are dangerous. 

¶ Geologists advocate that as a result of the recent earthquakes, Kathmandu is taller (one metre) and Mt 

Everest a little shorter (2.5cm). Research whether this statement is true. How do they know? Is the source 

reliable? Source: http://www.livescience.com/50677-nepal-earthquake-radar-satellite-view.html 
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Nightmare waiting to happen 

 

As the earthôs crust moved it unleashed shock waves through the ground. Only in 2013, seismologist Vinod 

Kumar Gaur, stated that ócalculations show that there is sufficient accumulated energy to produce an 8 

magnitude earthquake. I cannot say when.ô (The Hindu) 

In 2015, energy released from the earthôs crust resulted in the worst earthquake in Nepal for 81 years (since 

1934). The Nepal quake was a ónightmare waiting to happenô in a developing country with high population 

densities, lax building regulations and poor construction of infrastructure.  

Earthquakes have always occurred in Nepal and the US Geological Survey (USGS) warned of possible and even 

larger earthquakes in the future. In fact geologists state that a large earthquake occurs every 740-140 years on 

the Main Frontal Thrust  (southern part of the Himalayan collision zone) and 870-350 years in east Nepal.  

 

Map locating main earthquakes since 1934 in Nepal 

Source: http://www.aljazeera.com/news/2015/05/150512071622053.html 

 
Why did it occur? 

 

¶ Plate tectonic forces 

As the tectonic force pushed up the high Himalayan Mountains it set off devastating earthquakes, 

referred to as a Geohazard.  

 

óAmong the most dramatic and visible creations of plate-tectonic forces are the lofty Himalayas, which 

stretch 2,900km along the border between India and Tibet. This immense mountain range began to 

form between 40 and 50 million years ago, when two large landmasses, India and Eurasia, driven by 

plate movement, collided. The pressure of the impinging plates could only be relieved by thrusting 

skyward, contorting the collision zone, and forming the jagged Himalayan peaksô (UGS 

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

 

¶ Fault line or collision zone 

Nepal lies on the fault line  between the Indian and the Eurasian plates. The Indian plate is moving 

north at a rate of 5cm a year that is twice the speed at which fingernails grow. On the 25 April the plate 

actually moved just over 6 metres. Geologically- this is very fast! 

¶ Thrust fault  

Normal faults create space when the ground cracks and separates. Nepal lies on a thrust fault , where 

one tectonic plate forces itself on top of another. 

 

The collision of the two landmasses and the resulting earthquakes has not ended. óThe Himalayas continue to 

rise more than 1cm a year -- a growth rate of 10 km in a million years!ô (USG) 
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Formation of the Himalayans caused by the movement of Indian plate into Eurasian plate 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tectonic activity makes region unstable ïthrust fault  

Source: http://www.washingtonpost.com/graphics/world/nepal-earthquake/ 

 
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/earth-sciences/kathmandus-earthquake-nightmare 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://pubs.usgs.gov/gip/dynamic/himalaya.html
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Location of fault line and epicentre of 25 April earthquake  

*See key on map below for damage 

Source: http://www.washingtonpost.com/graphics/world/nepal-earthquake/ 

 

 

 

 

 

 

 

 

 

 

 

 

Shallow quake caused widespread damage 25 April  

Source: http://www.washingtonpost.com/graphics/world/nepal-earthquake/ 

 
 

Kathmanduôs geology magnifies the shaking 

 

Kathmandu, the capital of Nepal, is located in the bowl shaped Kathmandu valley. The valley is the most 

populated and developed place in Nepal. However many of its buildings, accorded the status of a UNESCO 

World Heritage Site in 1979 (e.g. Bhaktapur, Patan and Kathmandu Durbar Squares), were damaged during the 

earthquake. 

Unfortunately the effects of earthquakes are amplified in Kathmandu, as the city is located on an ancient 

sedimentary lake basin. Over time the Paleo Kathmandu Lake was infilled with sediments. Unlike hard rock, 

sedimentary basins tend to amplify the earthquakeôs movements in the ground and as a result cause greater 

damage. Lok Bijaya Adhikari, a seismologist at the National Seismological Centre in Kathmandu stated that 

sedimentary layers ómagnify the shaking of an earthquake as much as eight timesô. Adhikari 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 centre of the countryôs industrial and 

commercial economy and an important gateway to tourism in the country. However, the epicentre of the 

massive quake on 25 April was located close to the populated Kathmandu ïwhere a majority of deaths took 

place.  
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Kathmanduôs Durbar Square UNESCO World Heritage Site before and after 25 April  2015 

Nepalôs Durbar Squares are the historical heart of the countryôs cities. They contain palaces, temples and public 

places. 

Source: http://news.nationalgeographic.com/2015/04/150427-nepal-earthquake-damage-temples-buddhism-

hinduism-world-heritage-monuments-unesco/ 

 

Thamel district , in Kathmandu 

 

 

óThamel, a district at the heart of tourism in Kathmandu, is made up of a network of courtyards connected by 

passages only as wide as a personôs outstretched arms. Throngs of people surge through these narrow channels, 

bikes and scooters brushing past them as looping electric phone and internet cables dangle precariously 

overhead. The density of humanity in this place is astounding ï 60,000 people to each square kilometre. Houses, 

businesses and shops tower up on either side of the passageways ï eight, nine, ten storeys high, cantilevering 

inwards as they go up, so that the sky above is just a thin blue line.ô (https://cosmosmagazine.com/earth-

sciences/kathmandus-earthquake-nightmare) 

 

The density of the population, tiny passageways and poor constructed buildings contributed to deaths from 

falling buildings on 25 April 2015. For over 40 years, Thamel has been the centre of Kathmanduôs tourist 

industry. However the earthquake caused extensive damage to tourist accommodation and restaurants. Will it 

recover? 

 

 

Bhaktapur , city in the Kathmandu Valley 

 

 

The ancient city of Bhaktapur lies 13km east of Kathmandu and about 50km from the epicentre of the 

earthquake. The city contains the country's best preserved palace courtyards, and the old city centre is listed as a 

World Heritage Site. Reports claim half of all buildings were destroyed and 80% of temples damaged during the 

earthquake. Further up the hill from the city whole villages were flattened and landslides were common. 

This old urban area contained structures that were not built to withstand intense shaking. Water and gas lines 

were broken. Loss of life was generally from falling buildings and objects. In the future, earthquake proof 

engineering practices could reduce buildings collapsing under the stress of large earthquakes. 

In order to combat the growing risks posed by a devastating earthquake in Nepal in the near future, National 

Society for Earthquake Technology - Nepal (NSET) seeks to make builders and citizens aware of affordable 

construction techniques that can significantly reduce seismic risk 

 

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
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Baktapur  Dubar Square before the earthquake 1989 

Source: John Bliss 

 
Bhaktapur Dubar Square after the earthquake 2015. Residents are taking refuge 

Source: http://ichef.bbci.co.uk/news/624/media/images/82590000/jpg/_82590533_471208372-1.jpg 

 
Activities 

¶ Describe the terms: tectonic force, fault line, thrust fault and Geohazard  

¶ Explain why the Nepal quake was a ónightmare waiting to happenô 

¶ Refer to map on locating main earthquakes since 1934 in Nepal: a. Rank in order from highest to lowest 

the magnitude of earthquakes from 1934. b. Why do you think the number of people killed was high in 

April 2015? 

¶ Refer the maps showing the formation of the Himalayan Mountains. What occurred between 70 million 

years ago and today? 

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

¶ Explain how the Himalayan Mountains are continuing to move skywards. 

¶ Refer to map on the shallow quake caused great damage 25 April. a. Where was the extreme and violent 

damage? b. Name a place where the quake was very strong and one place where it was strong. 

¶ Ancient lake sediments made the Kathmandu Valley a desirable place to settle but it also made Kathmandu 

vulnerable to earthquakes. Explain this statement. 

¶ Describe how the earthquake affected the Thamel district in Kathmandu. 

¶ Refer to the Oxfam websites or other websites for photographs 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=27d0f213de. Design 

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
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Avalanches 

 

Multiple avalanches on Mt Everest were triggered by Nepalôs shaking earthquake on 25 April and its 

aftershocks. At least 22 people were killed of which 10 were Nepalese Sherpas who work as guides, cooks and 

porters. About 60 people were injured. As it was the prime climbing season, between 700 and 1000 people were 

climbing Mt Everest or staying at Everest Base Camp when the earthquake struck.  

At Base Camp "Everything is destroyed é No tents remain erect. They are shredded, poles broken, climbing 

gear and cooking supplies scattered across the frozen landscape.ô 

(http://news.nationalgeographic.com/2015/04/150428-everest-earthquake-base-camp-nepal-himalaya-climbing-

sherpa/) 

 

Avalanches on Mt Everest 

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

