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Abstract
Have you ever considered what makes a natural event, like an
earthquake, become a disaster? Earthquakes don’t always cause
problems. But when they happen in areas where many people
live (if they aren’t prepared), or in vulnerable environments (like
mountains), they can cause disasters.
Through a system of mountain management, scientists and
governments aim to reduce the costs of disasters, such as
loss of life or ecosystem destruction. However, not everyone
agrees on the best way to do this. We investigated two different

mountain management methods – one that focuses on the
ecosystem, and one that focuses on the community of people
living near mountains. We used the 2015 Nepal earthquakes as
an example.
We came up with 4 different principles (guidelines) that
combine varying forms of mountain management. These can
be used to address the challenges facing mountains and make
them a safer place to live. We can prevent natural events like
earthquakes from becoming disasters.

Introduction
Mountains are spectacular places with many valuable resources,
like forests for wood, tourism, and a place for relaxation and
renewal. Sadly, they are very vulnerable. Climate change and
extreme events (like natural disasters, drought, or wildfires)
can have severe effects on mountains. The 2015 earthquakes
in Nepal — a country full of mountains — killed around 9,000
people, injured over 22,000, and flattened many mountain
villages.
People try to reduce the risks from disasters through good
mountain management. But managing mountains is difficult and
there are many challenges. For example, even though Nepal’s
mountains are a place with high diversity and tourism, Nepal is
still one of the world’s poorest nations. The local people often
make their homes from materials like mud and timber, which
quickly crumble during earthquakes.

A building in Kathmandu, the
capital of Nepal, turned into
rubbles by the devastating
earthquake on April 25, 2015.
(Photo: Manju Shakya)

There are different methods of mountain management. Some Ecosystem-Based Disaster Risk Reduction). A healthier mountain
think the best way is to focus on the ecosystem to protect the ecosystem is more resilient to disasters and can provide other
mountain. This is called ecosystem management (also known as benefits, such as jobs for the local population.
Мore free environmental science resources аt: www.ScienceJournalForKids.org
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Map of the most
mountainous areas in the
world (in green). Notice that
in Asia (where Nepal is),
more than a third of disasterrelated deaths are caused
by earthquakes. Over half
are also caused by droughts,
another major challenge
to survival in remote
communities.

Others think it’s best to let local villagers develop and manage
their own ways to reduce risks from disasters (instead of
the government or people who live far away). This is called
community management (also known as Community-Based
Disaster Risk Reduction). This is because they know the “ins and
outs” of the local area and know what might work best.

We think these two ways of mountain management might
actually work best when used together, so we did some research
to identify challenges and design principles to address them.

Methods
We gathered loads of information about mountain management
by searching through science journals to find useful research.
We also used our own on-the-ground analysis of the Nepal
earthquakes. This helped us understand the attitudes of local
people involved in disaster response and recovery.
We identified 6 challenges that make mountain management
particularly tricky:

1.

Even though mountains are resource-rich, the people
living in mountains communities are some of the world’s
poorest. This makes addressing hazards difficult.

2.

People who make management decisions for the mountains
are often outsiders who don’t have local knowledge.

3. Mountains are remote but still vulnerable to global change
(like climate warming, which is making disasters worse).
4. People often move to and away from mountain communities.
This can make community organization difficult.
5. Many people are drawn to mountains even though they can
be hard to access. Often disaster relief is only given to the
most popular areas.
6. Mountain management requires a lot of data collection
and analysis, but collecting these data is hard in mountains
because they are difficult to access.
So how can we address these challenges?
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Results
We came up with 4 principles that use both ecosystem
management and community management to help solve
these challenges. These were based on science and our own
on-the-ground experiences.

1.

2.

Locally-led management to fit local needs! This is better
than a “one-size-fits-all” method from governments
based far from the mountains themselves.
Helping mountain communities better deal with
disasters through sustainable development. How can
people be prepared to handle hazards when basic
needs (like enough food) are not met?

3.

Sharing knowledge – from communities to government
– with respect and understanding.

4.

Disaster relief for everyone! Regardless of gender, age,
or location.

By sticking to these principles, and combining both ecosystem
and community management, we are more likely to…
• Reduce the risk of disasters.
• Help mountains (both the local communities and ecosystem)
adjust to climate change.

Discussion
Recently, there’s been a lot of attention on the best ways to
reduce the risk of extreme events like earthquakes. Governments
are aware of the costs of disasters (economic, human, and
environmental). These are likely to become worse as the climate
warms. The United Nations has encouraged countries to help
vulnerable communities and mountain ecosystems. But so far,
advice for good mountain management has been in short supply!
Our ideas give governments new advice to better manage
mountains. Ecosystem management can help us restore mountain

Challenges

Principles

1. Resource-rich, income poor
2. Outsiders make decisions
3. Remote but vulnerable to change
4. Immigration and emigration
5. Disaster relief only to popular areas

1. Locally-led management
2. Sustainable development
3. Sharing knowledge
4. Disaster relief for everyone

6. Problems with data

How does each of our four principles relate to either
ecosystem or community management?

•
•

Have more sustainable mountain development.
Conserve and protect vulnerable mountain ecosystems
around the world, so they are healthy and better prepared
for hazards.

ecosystems. Community management helps empower local
communities and create ways to reduce risks that are tailored to
the local area. Together, both types of management can be very
effective.
Unfortunately, there are still plenty of obstacles in the way.
Managing mountains is very complicated – each community has
its own unique challenges. We need to move quickly, and we’ve
still got a long way to go!

Conclusion
The 2015 Nepal earthquakes were the deadliest since 1934.
The poorest people, often living in very remote areas, were
affected the worst. People from all over the world donated
money and organizations responded by sending disaster
relief and rescue teams to find missing people.

difficult. No matter where you are in the world, living more
sustainably can help. Simple things like drinking from the tap
(instead of buying bottled water) and buying food from local
sources make a big difference!

Big efforts have been made to help these communities
recover. But climate change is making this even more

Do you want to get more involved with mountain
sustainability issues? Check out mountainsentinels.org.
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Glossary of Key Terms
Disaster relief – actions to help in the weeks after a disaster. Community disaster relief involves rescuing people, providing temporary
shelter, clothing, food, and water. Many organizations help do this, such as the Red Cross and the United Nations.
Diversity – diverse places have a lot going on. For example, mountains have many different people living there (rich and poor, and from all
over the world) and diverse ecosystems (the plant and animal life changes as you go up the mountain)!
Ecosystem – a group of living organisms (such as different plants and animals, but also bacteria and humans) that interact with each other
and sometimes even work together.
Remote – far away from main population centers (like cities). How remote is the place where you live?
Resource – something that can be used for a purpose. For example, plants are resources that can be used as food, medicine, and for
many other things!
Sustainable development – meeting current needs (shelter, food, and water) without making it harder for future generations to meet
their needs. For example, solar energy is often used in sustainable development since it uses a resource (the sun) that won’t run out.
United Nations – a powerful international organization. Often the United Nations helps in disaster response to coordinate actions (for
example, disaster relief) from many countries.

Check your understanding
1

What makes mountain communities more vulnerable to disasters?

2

What are the differences between ecosystem management and community management?

3

How can locally-led management (Principle 1) help address Challenges 2 and 3?

4

How can sharing knowledge (Principle 3) help address Challenge 6?

5

If you lived in a remote village in Nepal, how do you think you could make your home less vulnerable
to disasters?

6

List 5 things you can do to live more sustainably.
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