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The Sentinel Success Stories were first launched in September 2016, when scientists, remote 
sensing experts and data users communicated their eagerness to feature their work, showing how 
the Sentinel satellites of the European Union’s Copernicus Programme were making a difference.

Since then we have covered regular monthly articles, both from the various Mission Managers 
who want to relate important achievements, and thanks to various researchers reaching out 
to us, to share their fruitful experiences. We have since started a video programme as well, 
emphasising just how these data and their applications are affecting our daily lives.

This brochure therefore contains some of the most read, followed or Tweeted stories, 
demonstrating just how successful the Sentinels and their data are, in various fields 
of applications. 

We hope you find this selection of stories interesting, and would love to hear any 
anecdotes you may have about how the Sentinel missions have helped in your 
work. If you would like us to feature any of your research work in one of our 
future articles, please contact our editor and we may be able to publish it as 
the latest Sentinel Success Stories.

Copernicus is the European Union’s Earth Observation programme, 
which monitors our planet and its environment for the ultimate 
benefit of the citizens of Europe. The programme is funded, 
coordinated and managed by the European Commission in 
cooperation with partners such as ESA and EUMETSAT.  

Read our stories Watch our videos Contact our editor  
Malì Cecere with  
your proposals: 

mali.cecere@ejr-quartz.com→ https://bit.ly/3f2UsAs https://bit.ly/2yPddqy
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SENTINELS TEAM UP

The Copernicus Sentinel-1 and Sentinel-2 satellites have found 
signs of an ongoing glacier dislocation between two recent massive 
ice avalanches in Tibet.

Climate change may be linked to one of the world’s largest 
documented ice avalanches, which took place in the west of the 
Tibet Autonomous Region on 17 July.

Some 60–70 million cubic metres of ice and rocks cascaded down 
a narrow valley in Rutog County, killing nine people and hundreds 
of animals.

It is considered an unusual avalanche because it started from a 
gently sloped glacier rather than from a steep ice cliff. The 
ice and rock mixture spread over 6 km from the collapse 
point up to the Aru Co lake shoreline.

A Sentinel-2A image of the Rutog ice avalanche, 
from just four days after the event, shows that 
the avalanche covered a total area of 8.8 square 
kilometres.

GREAT EXPECTATIONS FROM 
SENTINEL-5 PRECURSOR

A low Earth-orbiting satellite, the Copernicus Sentinel-5 Precursor 
(Sentinel-5P) mission is dedicated to monitoring the composition 
of the atmosphere. Its data will be used largely by the Copernicus 
Atmosphere Monitoring Service. The mission will deliver information 
to monitor air quality, stratospheric ozone and will also be used for 
climate variables monitoring, and support European policy-making.

The Sentinel-5P mission will be the first of a series of atmospheric 
chemistry missions to be launched within the European 
Commission’s Copernicus programme. With the current launch 
window of September 2017 and a nominal lifetime of seven years, 
Sentinel-5P is expected to provide continuity in the availability 
of global atmospheric data products between its predecessor 
missions, SCIAMACHY (Envisat) and OMI (Aura), and the future 
Sentinel-4 and -5 missions.

It will carry a single payload, TROPOMI (TROPOspheric Monitoring 
Instrument), which is jointly developed by the Netherlands and 
ESA. Covering spectral channels in the UV, visible, near and short-
wave infrared, it will measure various key species including 
tropospheric/stratospheric ozone, nitrogen dioxide, sulfur dioxide, 
carbon monoxide, methane, formaldehyde, as well as cloud and 
aerosol parameters.

READ MORE: 
https://bit.ly/2kj0e9P

READ MORE: 
https://bit.ly/2lHzn7p

“The only other known incident comparable in scale 
is the 2002 ice avalanche from the Kolka Glacier 
in the Caucasus Mountains in Russia,” said Andreas 
Kääb, a glaciologist at the University of Oslo in Norway.  
“That catastrophic event killed 140 people.”
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Featuring ECOPOTENTIAL, a European 

funded project that focuses on a set of 

internationally recognised protected areas, 

this video describes how the unprecedented 

availability of satellite data allow scientists 

to understand large scale changes in our 

environment and how best to protect it.

SENTINELS ACCELERATE 
MONITORING OF FOREST CHANGE

Celebrated annually, the International Day of Forests raises 
awareness on the importance of forests globally. Some 30% of 
Earth’s land surface is covered by forests. Every minute, an area of 
forest equal to ten football fields is lost (FAO FRA 2015).

Deforestation examples include conversion of forestland for the 
expansion of agriculture plantations, farms, ranches, or urban use.
Every year, some 3.3 million hectares of forest is lost worldwide – an 
area about the size of Greece. The most concentrated deforestation 
occurs in tropical regions, and although the rate of loss has slowed 
down in recent years, it remains high.

By contrast, ‘forest degradation’ is a gradual process where biomass 
declines and its species composition changes. Degradation often 
precedes deforestation.

Forest damage has long been recorded and is caused by natural 
phenomena (disease and pests, storms, fire, drought and other 
climatic stresses), by human activity (agriculture expansion, fire, 
economic overexploitation, overgrazing), and by natural causes.

In 2005, a discussion on deforestation was initiated within the 
United Nations Framework Convention on Climate Change (UNFCCC) 
negotiations. From this discussion, the concept of reducing emissions 
from deforestation and forest degradation (REDD+) emerged.

WATCH VIDEO 
https://bit.ly/3cmZg1p

READ MORE: 
https://bit.ly/2m27Iyq

EARTH OBSERVATION TO PROTECT 
NATURAL LANDSCAPES | ECOPOTENTIAL

VIDEO
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SENTINELS BRING WILDFIRES  
INTO FOCUS

In October 2017, a series of wildfires broke out in northern 
California, killing many and burning thousands of acres of land. 
Satellite imagery and particular data processing techniques are 
being used to help map the extent of the damage.

Offering systematic observations over the globe, satellites are 
particularly useful when trying to assess and map the kind of 
widespread damage suffered by northern California recently.
Carrying a high-resolution multispectral instrument, the Copernicus 
Sentinel-2 mission is used to monitor the health of Earth’s 
vegetation and to map changes in land cover.

However, by comparing satellite images acquired before 
and after events such as wildfires, Sentinel-2 can yield 
detailed data about the damage caused.

Since the two Sentinel-2 satellites image the surface of 
Earth with a 290 km-wide swath, most of our planet 
can be covered every five days. This means that it 
is an ideal mission to use for generating background 
reference maps that are not only consistent, but that 
can also be updated frequently.

SENTINEL-1 SPOTS AVALANCHES  
IN SVALBARD

An uncommonly mild and wet autumn in the Norwegian archipelago 
of Svalbard has had major consequences. High precipitation and 
warm temperatures recently sparked a large number of avalanches, 
as recent satellite data have shown.

In October, several landslides occurred in Svalbard, one of which was 
near Longyearbyen. It blocked a road and led to houses having to be 
evacuated. Moreover, the warm, wet weather has since continued.

Monitoring the consequences of such weather is difficult in the 
archipelago, more so as it is currently under polar night.
However, recent radar satellite images show that a large number 
of avalanches had also occurred in November. As the avalanches 
did not affect buildings and infrastructure, they were not identified 
from the ground.

The advanced radar satellites Sentinel-1A and -1B, operated by ESA 
as part of the European Union Copernicus Programme, acquire images 
every six days and sense changes on the ground, despite darkness 
and cloud cover, where optical satellites normally cannot ‘see’.

Andreas Kääb and Bernd Etzelmüller from the University of Oslo 
Geosciences Department have studied the data. “The images show 
a massive number of avalanches at different locations in Svalbard,” 
Etzelmüller stated.

READ MORE: 
https://bit.ly/2kmUvQn

READ MORE: 
https://bit.ly/2lBZtsy
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Featuring how the Sentinel missions of the 

European Union’s Copernicus programme, 

particularly Sentinel-1, have become a 

game-changer to the Danish Meteorological 

Institute’s Ice Service and to the project 

– Automated Sea Ice Products – creating 

a robust, automated sea ice information 

service, solving the main needs of Arctic 

marine users.

MEET AN EXPERT OCEANOGRAPHER

Dr Marie-Hélène Rio is a scientist from CLS, a subsidiary of the 
French Space agency CNES. She is responsible for developing 
and merging new algorithms to exploit Sentinel-3 data.

Dr Rio is currently at ESA working on bringing further benefits 
to users by combining data from different ocean sensors.

Born in Champigny sur Marne, France, Marie-Hélène Rio 
received her degree in Space Engineering at SUPAERO and her 
Master’s in Ocean, Atmosphere & Biosphere at the University 
Paul Sabatier, Toulouse, France. She later spent three years at 
CLS and obtained her PhD in Physical Oceanography from the 
University of Toulouse III.

ESA: What does your work with Sentinel-3 data entail?

Rio: My objective in ESRIN is to prepare for the optimal scientific 
exploitation of Sentinel-3 data. This involves two main activities: the 
first is related to the calculation of the ocean MDT. The Sentinel-3 
radar altimeter data can be used to accurately estimate temporal 
variations of the ocean sea level. The MDT is the missing component 
needed to reconstruct the full dynamical signal. It is a key reference 
surface for the full exploitation of altimeter data, including its 
assimilation into operational ocean forecasting systems.

WATCH VIDEO 
https://bit.ly/3bf9QaO

READ MORE: 
https://bit.ly/2WDsxga

SAFETY AT SEA

VIDEO
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SENTINELS PROVIDE VALUABLE 
SUPPORT TO INTERNATIONAL 
DISASTERS CHARTER

The Copernicus Sentinel satellites have proven to be invaluable for 
various activations of the International Disasters Charter.

Founded by ESA and the French and Canadian space agencies, the 
Charter is an international collaboration between 16 owners or 
operators of Earth observation missions. It provides rapid access 
to satellite data to help disaster management authorities in the 
event of disaster.

Since its founding in 2000, the 16 member agencies give rapid 
access to their satellite data, processing and data distribution 
assets. This enables decision makers, rescue teams and responders 
to reach victims quickly and organise rescue efforts.

The Charter has been used to respond to more than 520 disasters 
in over 120 countries.

Every six months, a different member takes the role of Primus Inter 
Pares – or Charter lead. In October, ESA took over this role for the 
sixth time, and is responsible for ensuring that the Charter’s policies 
and rules are respected.

Some of the Charter’s recent activations have involved the Copernicus 
Sentinel satellites.

SENTINELS BRING NEW OUTLOOK TO 
TIBET GLACIERS

On 17 July and 21 September 2016, two unprecedented giant ice 
avalanches of 70 or 80 million m3, respectively, rushed down from 
two adjacent glaciers in Tibet with speeds of up to 300 km/h, over 
slopes as low as a few degrees.

Data from the European Union’s Copernicus Sentinel-1 and 
Sentinel-2 satellites were key to mapping the events, warning local 
authorities before the second avalanche struck.

But what have we learned about the events and how does the area 
look today?

Based on a large number of Sentinel and other satellite data, 
numerical models and field investigation researchers have found 
what caused the glacier collapses: a combination of climate change 
impacts (increase in glacier volumes over recent years; increased 
water input from rain and snow/ice melt), a slow surge-like glacier 
instability and frozen margins of the two glaciers preventing them 
to release the additional volume and instability in a steady way, as 
normally happens during typical glacier surges.

A key role was played by soft and fine-grained sediments (clay, 
silt), which the glaciers rested on causing landslide-like processes 
underneath them, which eventually led to the collapses.

READ MORE: 
https://bit.ly/2lH8DE1

READ MORE: 
https://bit.ly/2ky5PJd
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Discover more about our planet with the 

Earth from Space video programme. This 

special edition celebrates two years of 

operating the Copernicus Sentinel-2 mission.

COPERNICUS SENTINEL-1 REVEALS 
NEW INSIGHT ON TROPICAL CYCLONES

A team of experts from the French institutes IFREMER and CLS 
recently implemented a strategy with ESA, in order to acquire 
Sentinel-1 images over tropical cyclones, while developing an 
algorithm that enables the extraction of hurricane characteristics 
at a very high resolution from space. Information such as the 
ocean surface wind field provided at 1 km resolution could trigger 
perspectives for improving hurricane forecast information.

A tropical cyclone (TC) is a rotating low-pressure weather system 
that develops over tropical or sub-tropical waters and has organised 
convection (i.e. thunderstorm activity) but no fronts (a boundary 
separating two air masses of different temperatures and densities).
Tropical cyclones with maximum sustained surface winds of less 
than 17 m/s (34 knots) are called tropical depressions. Once their 
maximum sustained winds reach at least 17 m/s they become 
tropical storms. Mature tropical cyclones with maximum winds of 
at least 33 m/s (64 knots) are called hurricanes in the US and 
typhoons in Asia.

In some regions, tropical cyclones are also ranked using a 
classification with category system, rating the storms from Category 
1 to 5 depending on the maximum winds reached. This is the case 
in Australia and in the US with the Saffir-Simpson Hurricane Wind 
Scale. The higher the category, the greater the strength of the 
hurricane and of the potential damage.

WATCH VIDEO 
 https://bit.ly/2Wlfvb3

READ MORE: 
https://bit.ly/2k6qCUc

SENTINEL-2 EXCEEDS EXPECTATIONS

VIDEO
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SENTINEL-1 SUPPORTS DETECTION 
OF ILLEGAL OIL SPILLS

Oil spills, such as those from the Erika (1999) and the Prestige 
(2002) tankers, result in huge environmental and economic damage 
to our coastlines.

The European Maritime Safety Agency (EMSA), based in Lisbon, 
provides technical assistance and support to the European 
Commission and Member States, amongst others, in the 
development and implementation of EU maritime legislation. Its 
mission is to ensure a high, uniform and effective level of maritime 
safety, maritime security, prevention of and response to pollution 
from ships, as well as response to marine pollution caused by oil 
and gas installations.

Satellites, with their sophisticated sensors, provide routine, cost-
effective, wide-area surveillance over maritime zones. Furthermore, 
they can be pointed to a targeted location for monitoring specific 
operations and gather material in response to intelligence 
information.

Earth observation contributes to maritime surveillance to help 
manage the actions and events that can have an impact on maritime 
safety and security, including marine pollution, accident and disaster 
response, search and rescue, as well as fisheries control.

SENTINELS DETECT AND MONITOR 
FOREST FIRES

Images from Sentinel-1 and Sentinel-2 have been combined to 
reveal that 36,000 ha of forest has burnt in the Republic of Congo 
in Africa.

At the beginning of 2016, during a very strong El Niño, an unusual 
number of fires broke out in forests in the north of the country.
During the peak, in the early part of the year, fire was spreading at 
a rate of 1600 ha a day.

Fire is very common in Africa, but in the Republic of Congo it is 
usually too humid for forests to burn.

The main commercial activity in the area is the extraction of round 
wood from areas leased from the national authorities by private 
companies. These cover an extensive part of forest in the north of 
the country including the Marantaceae forests, which were affected 
by the fires.

These forests are not only an important habitat for large mammals 
such as gorillas and forest elephants, but they also store large 
quantities of carbon.

READ MORE: 
https://bit.ly/2kvlGs0

READ MORE: 
https://bit.ly/2lAFH0C
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Featuring how satellite data, such as  

those from the Copernicus Sentinel-1  

and -2 missions, are being used to  

monitor infrastructure systems in urban 

areas. In particular, the data have been of 

benefit to the Italian Imodi project, which 

uses Sentinel data to monitor  

these essential services. 

COPERNICUS SENTINEL-1  
TO THE RESCUE 

While two explorers were having problems cruising the ice across 
the North Pole on skies, due to bad weather and complications 
with equipment, the Copernicus Sentinel-1 satellites lent a hand to 
guide rescuers through the maze of ice and water to save the day.

Norwegian Borge Ousland and Swiss Mike Horn had been skiing 
across the North Pole for the past 3 months, planning to reach the 
ice edge north of Svalbard. Problems with equipment and weather 
put them in a tough position, and they were running out of supplies.

They covered about 1,800 km (1,120 miles) on dangerous drifting 
ice, in total darkness, facing many obstacles, including fluctuating 
temperatures—from -40C to +2C (35F), a sign of climate change—
according to Horn.

Sometimes when they were camping at night, the drifting ice 
pushed them backwards, enhancing the distance they had to cover. 
Thinner polar ice than normal also added to the risks, further 
slowing them down.

WATCH VIDEO 
https://bit.ly/2VvIt5y

READ MORE: 
https://bit.ly/2vZWKi8

SAFETY OF INFRASTRUCTURE SYSTEMS

VIDEO
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PAGE 4

SENTINELS TEAM UP 

- Time-lapse of the Tibet ice avalanches | Copyright: Contains modified Copernicus Sentinel data (2016), processed by A. Kääb
- Tibetan ice avalanche | Copyright: Contains modified Copernicus Sentinel data (2016), processed by A. Kääb

https://bit.ly/2kj0e9P    

GREAT EXPECTATIONS FROM SENTINEL-5 PRECURSOR
- TROPOMI instrument | Copyright: TNO, Airbus DS-NL
https://bit.ly/2lHzn7p 

PAGE 5

VIDEO | Earth observation to protect natural landscapes - ECOPOTENTIAL 
https://bit.ly/3cmZg1p

SENTINELS ACCELERATE MONITORING OF FOREST CHANGE 

-  Deforestation detection in Bolivia | Copyright: Contains modified Copernicus Sentinel data (2016), processed by J. Reiche, 
Wageningen University, EU H2020 BACI project

https://bit.ly/2m27Iyq 
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SENTINEL-1 SPOTS AVALANCHES IN SVALBARD 

- Animation of snow avalanches | Copyright: Contains modified Copernicus Sentinel data [2016], processed by A. Kääb

https://bit.ly/2lBZtsy 

SENTINELS BRING WILDFIRES INTO FOCUS 

- Before and after the California wildfires | Copyright: Contains modified Copernicus Sentinel data (2017), processed by ESA

https://bit.ly/2kmUvQn 
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VIDEO | SAFETY AT SEA 

https://bit.ly/3bf9QaO

MEET AN EXPERT OCEANOGRAPHER 

-  Sea surface temperature in the Gulf of Sidra | Copyright: Contains modified Copernicus Sentinel data (2017), 
  processed by M.H. Rio
- Mediterranean view | Copyright: Contains modified Copernicus Sentinel data (2016), processed by EUMETSAT

https://bit.ly/2WDsxga 

IMAGES CREDITS AND COPYRIGHTS
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SENTINELS PROVIDE VALUABLE SUPPORT TO INTERNATIONAL DISASTERS CHARTER 

- Flooding in southern Vietnam | Copyright: Contains modified Copernicus Sentinel data (2017), produced by UNITAR / UNOSAT

https://bit.ly/2lH8DE1 

SENTINELS BRING NEW OUTLOOK TO TIBET GLACIERS 

-  False colour composite of Tibet glaciers | Copyright: Contains modified Copernicus Sentinel data (2018), 
  processed by University of Oslo
- Sentinel-2 over Tibet glaciers | Copyright: Contains modified Copernicus Sentinel data (2018), 
  processed by University of Oslo

https://bit.ly/2ky5PJd 
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VIDEO | SENTINEL-2 EXCEEDS EXPECTATIONS 

https://bit.ly/2Wlfvb3

COPERNICUS SENTINEL-1 REVEALS NEW INSIGHT ON TROPICAL CYCLONES 
- Typhoon Maysak from ISS by Samantha Cristoforetti | Copyright: ESA/NASA

https://bit.ly/2k6qCUc 

PAGE 10

SENTINEL-1 SUPPORTS DETECTION OF ILLEGAL OIL SPILLS 

- Cleaning operations in the Algarve | Copyright: LUSA/LUÍS FORRA

https://bit.ly/2kvlGs0  

SENTINELS DETECT AND MONITOR FOREST FIRES 
- Outbreaks of fire | Copyright: Contains modified Copernicus Sentinel data (2016), processed by ESA
https://bit.ly/2lAFH0C 
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VIDEO | SAFETY OF INFRASTRUCTURE SYSTEMS
https://bit.ly/2VvIt5y

COPERNICUS SENTINEL-1 TO THE RESCUE 

-  Copernicus Sentinel-1 mosaic of the sea ice north of Svalbard | Copyright: Contains modified Copernicus Sentinel data (2019),   
processed by the Norwegian Meteorological Institute

https://bit.ly/2vZWKi8
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