


How climate change is affecting the 
Swiss Alps water supply

September 2, 1984 overview of the Great Aletsch Glacier vs August 6, 2024 overview. 

[https://earthobservatory.nasa.gov/images/154043/glacial-losses-in-the-swiss-alps, accessed October 2, 2025]

Background:
Climate change is the long term effect 

on the planet caused by greenhouse gases. 
The biggest factor of greenhouse gases is 
carbon, which is emitted from the burning of 
fossil fuels, as well as other human activity. 
Due to climate change, the glaciers are 
melting much faster than before, ruining the 
water cycle already in place.

Study Area:
The European Alps are a mountain 

range that span across 8 countries, those 
being Austria, Italy, France, Switzerland, 
Germany, Slovenia, Liechtenstein, and 
Monaco. Switzerland is known as the “water 
tower of Europe” because the Swiss Alps are  
home to the biggest glaciers in the Alps, those 
of which supply water to some of the largest 
rivers in central Europe. 

Cumulative mass balance of Glacier de la Plaine Morte since 1954 compared to 
the average of the European Alps (Huss, 2012). The inset shows mean mass 
balance in two periods. [https://doi.org/10.5194/gh-68-227-2013. Accessed 6 
Oct. 2025.]

Geography and 
Topography of 
Switzerland. Main 
cities, rivers, lakes, and 
elevation of 
Switzerland. 
[Worldatlas.com 
https://www.worldatlas.
com/maps/switzerland, 
accessed 09.24.2025]
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Results:
In 2012, researchers have found that, 

within the previous decade, there has been an 
increase in natural hazards. These include 
flooding and rock face instability. During the 
dye tracer test they have also found that water 
is running through the karstic system, which 
is an underground water system. Because of 
this, climate models are inaccurate as they 
don’t take into account the water going into 
the Rhone valley, only the water in the Rhine, 
which is visible. Because of the underground 
water, the flow of water is changing.

Switzerland has already planned to 
reach net-zero emissions by 2050. Net-zero 
emissions is when the amount of emissions 
that is being released is balanced with the 
amount that can be removed. To reach 
net-zero, they plan to cut back on emitting 
any greenhouse gases that can’t be absorbed 
naturally or by any technical means. 

The decrease in 
snow is visible, the 
flow also appears 

thinner

Switzerland’s predicted emissions by 2050 when the net-zero is fully in place. 
[Figure 19: Emissions development in the transport sector by 2050 (in million 
tonnes of CO2eq) according to EP2050+. Source: Prognos/TEP 
Energy/Infras/Ecoplan 2020, unpublished detailed data.]

Discussion:
Switzerland already has a plan to reach 

net-zero greenhouse emissions by 2050. Their 
plans started in 2019, planning to not emit any 
greenhouse gases that can’t be absorbed 
naturally or by any technical means (Swiss 
Federal Authorities, 2021). They plan to reduce 
greenhouse gas emissions by changing their 
transportation, building, and industry. When it 
comes to transportation, they plan to innovate 
new low-emissions technologies. By achieving 
these technologies, it will not only help reduce 
the emissions, but also the export industry. 
While the glaciers will not get back their mass, 
it will significantly slow down the melting. 
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Iceland's volcanoes are 
impacting water supplies 

and the people
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Sometimes I watch films that present 
beautiful landscapes like the black sand 
beaches of Iceland and I wonder how 
they got the beaches in the movies to 
look like that. A deeper dive into this 
topic taught me that these beaches are 
beautiful but have some pretty big issues 
that are a result from the volcanoes on 
the island.
• The Katla Volcano erupted around 107 

years ago and from that eruption, the 
basalt lava was cooled down and 
broken down by water of the Atlantic 
creating the iconic black sand.

• The volcanic ash from the eruption 
has created respiratory problems 
because of the high amount of sulfur 
dioxide that’s now in the air.

• With the high amount of sulfur dioxide 
from the eruption, many of the people 
within the immediate vicinity of Katla 
had faced consequences including, 
contaminated groundwater and 
respiratory problems.

The Volcanic Impact on groundwater
The volcanoes of Iceland have dangerous impacts on 
groundwater. Cornelius K, (2025) describes the impact 
that volcanic eruptions have on the water and more. The 
other impacts volcanos have other than just water is the 
volcanic ash from eruptions like Mount Hekla in 1970, 
where most of the debris from this eruption flew and 
scattered throughout the land, ponds, and even into 
groundwater. Many of the surrounding farms were 
impacted by this and the farmers were now dealing with 
contaminated pastures. The ash, sulfur, and debris of the 
volcano were getting into farmers resources. This is a 
problem to everyone because the locals get their produce 
from these farms, which are now contaminated and can 
cause more health issues to the people with already 
existing respiratory issues due to the volcano. After all 
the impacts on humans, there is also around 8,000 
animals that have unfortunately died from fluorosis, which 
is a condition that comes from being overexposed to 
fluoride. Now we can understand how the volcanos have a 
negative impact on groundwater. 

How do Icelandic Volcanos impact Glacier 
Melting?
From author Dickie, G, we learn that about 160 
million people live within 62 miles of at least 
one volcano and that 20,000 people are within 
the immediate vicinity of an volcanic activity 
zones, but also at risk of melting of glacier 
zones. Glaciers that are in the immediate 
vicinity of volcanos have a higher change of 
rapid melting due to eruptions. The new heat 
from volcanos will increase the speed in which 
glaciers melt. This rapid melting can cause 
“sneaker waves” and these are sudden and very 
powerful surges of water that unexpectedly 
travel up the beach, far beyond high tide. These 
waves can unexpectedly sweep people under 
and it can be very dangerous to be caught in 
ones path. These Sneaker waves are impacted 
by climate change because of the higher 
temperatures creating higher wave power and 
more powerful storms, thus creating more 
frequent waves. Along side this, the more 
glaciers melt the higher chance more eruptions 
will increase. It is a never ending cycle. 



1. Background / Location
- Cordillera Blanca = 

most glacier-dense 
tropical mountain 
range.

- Glaciers act as natural 
water storage, releasing 
meltwater in dry 
months.

- Huaraz depends on 
glacier melt for drinking 
water, agriculture, and 
hydropower.

Glacier Retreat and Water Security in Huaraz, Peru – Cordillera Blanca
Alexia McGowan

University of Nevada Reno 4. Impacts on Water 
Security
- Less glacier melt = 

reduced water during 
dry months.

- Urban infrastructure 
struggles to keep up 
with pop. growth.

Lake Palcacocha -- Cordillera Blanca range

3. Problem Statement
- Climate warming – 

rapid glacier loss.
- Less meltwater during 

dry season – water 
shortages + unreliable 
access.

- How does glacier 
retreat threaten urban 
water security?

5. Human & Social 
Dimensions
- Unequal access: 

informal settlements 
affected first.

- Growing urban pop. 
increases demand.

- Limited funding and 
governance challenges 
slow response.

6. Conclusion
Glacier retreat threatens long-term water security. 
Adaptation requires a mix of infrastructure + 
ecosystem restoration + community planning.

2. Adaptation / 
Solutions
- Storage 

expansion: 
reservoirs + 
groundwater 
recharge.

- Upstream 
ecosystem 
restoration.

- Monitoring + early 
warning systems; 
community 
involvement.
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