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ESA’s purpose

ESA is an international organisation with 22 Member States.

What does ESA do?

• ESA’s job is to develop and execute the European space 

programme. 

• ESA's programmes are designed to study the Earth, its 

immediate space environment, our Solar System and the 

Universe

• To develop satellite-based technologies and services, and to 

promote European industries.

• ESA also works closely with space organisations outside 

Europe. 

How many people work for ESA?

~ 2200 staff from all the Member States and include scientists, 

engineers, information technology specialists and administrative 

personnel. 
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ESA establishments and facilities

Headquarters (Paris)

Location of the Director General and the majority of the Programme 

Directors. Where the decisions concerning ESA’s present and future 

activities are made.

ESTEC (European Space Research and Technology Centre, The 

Netherlands)

The largest ESA establishment, a test centre and responsible for the 

technical preparation and management of ESA space projects. 

ESRIN (Centre for Earth observation, Italy)

Manages the ground segment for ESA and maintains the largest 

archive of environmental data in Europe.

ECSAT (Centre for Space Applications and Telecommunications, UK)

Supporting activities related to telecommunications, integrated 

applications, climate change, technology and science.  

HQ

ESTEC

ESRIN

ECSAT
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ESA establishments and facilities

EAC (European Astronaut Centre, Germany)

Training facility and home base for all European 

astronauts. 

Kourou Guiana Space Centre (CSG)

In Kourou, in French Guiana. It has a workforce of some 

1500 people, mainly from the French space agency 

CNES, Arianespace and European industry. 

ESOC (European Space Operations Centre, in Germany)

Ensures the smooth working of spacecraft in orbit. Its

control rooms, track and control satellites.

ESAC (European Space Astronomy Centre, Spain)

ESA's astronomy and planetary missions centre.

2009 ESA astronauts

CSG



55
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ESA EO Campaigns: Why do we need them? 

The main objective of Earth Observation campaigns is to support all phases of ESA 

space missions

Campaigns are required to:

• Explore Earth observation possibilities

• Prove concepts

• Develop interpretation

• Develop calibration

• Simulate data products

• Validate results
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The issue of coverage

Polar Explorer

Speed: 20km/day

Measurements: Points 

or profiles along the 

way

Endurance: 12h/day or 

approx 20 km  

(depends on food, 

equipment, weather 

conditions)

Twin Otter

Speed: 175km/hour

Measurements: 

Depends on 

instrument, generally 

swaths of 1m-1km

Endurance: 

600 km or 5 flight 

hours before 

refuelling (depends 

flight permissions, 

pilots, weather 

conditions)

Cryosat

Speed: 

25,200km/hour

Measurements: 

Swaths of 15km 

Endurance: 

5 years and 

counting, operates 

24 hours/day,

no flight

Permission

required, weather 

independent
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Let’s start our world tour: 1st stop Greenland



9

Campaign(s): CryoVEx, satellite mission: Cryosat-2

CryoSat-2 (ESA’s ice mission) measures the thickness of polar 

sea ice and monitors ice-sheet changes in Greenland and 

Antarctica (launched in 2010)

The CryoVex campaigns:

• Started in 2003 

• Usually every 2-3 years 

2011

20142003
2008

2017 2019
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CryoSat: CryoVex 2014

Objectives

• Address data gaps and temporal change in 

land and sea ice properties

• Assess Cryosat-2 data quality and quantify 

sources of uncertainty

Campaign details 

• Sea-ice field work in March 2014, land ice in 

April 2014

• Joint flights with NASA 

• Main results showed the disappearance 

of extensive thick MYI in the Arctic

 Data available in ESA’s campaigns archive

Twin-Otter (DTU)DC-3 (York Univ)

P-3 (NASA) ESA ice camps
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CryoSat: CryoVEx/KAREN 2017

Ka-Band: KAREN

Ku-Band: ASIRAS

Objectives

• Verify upgraded CryoSat L1 and L2 processors

• Support assessment of Ka- and Ku-band altimetric

mission concept

Campaign details 

• DTU Space (DK), AWI (DE), BAS (UK), Leeds Univ. 

(UK) and MetaSensing (NL)

• First full-scale campaign flying a Ku-Ka band radar 

simultaneously

• Sea & land ice measurements (airborne & ground) in 

Mar/Apr 2017 

• Collaboration with NASA/JAXA and CNES

Results

• First airborne radar snow depth values derived from 

difference in Ku-Ka bands (underestimated) 

Data available in ESA’s campaigns archive
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Greenland from the air



13

Moving on to Svalbard
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Campaign: SMOSice, satellite mission: SMOS

SMOS (Soil Moisture and Ocean Salinity), ESA’s water mission launched in 2009

SMOSice Campaign designed to look at thin sea-ice

Objectives

• Document relationship between observed sea 

ice thickness and  microwave measurements

• Support synergies with the CryoSat mission

Campaign details

• Field campaign in March 2014

• Airborne, helicopter and shipborne campaign

Results

• SMOS captures the sea-ice gradient (mean sea-

ice of ~80 cm)

 Data available in ESA archives

Flight 8

Flight 7

Flight 3

V-pol

LANCE (NPI)

HEM-Bird
(NPI)

Synergy ice 
product
SMOS-CryoSat,
combining both
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More recent campaigns: CIMRex (CIMR) and SKIM (EE9)

class (interpretation) temperature condition

open water/thin (bare) ice T > 270 K

thin ice/moderate snow cover 270 K > T > 260 K

thicker ice/thicker snow cover 260 K > T

CIMRex- March 2019

SKIM-Nov 2018



16

Svalbard spectacular scenery
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Next stop: Africa!
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Campaign: AfriSCAT, satellite mission: Biomass

Objectives

• Extend results from previous TropiScat campaign in French 

Guiana to African context

• Provide feedback to BIOMASS mission on data product 

development and quality 

Campaign details 

• Test Site: Ankasa Conservation Area Forest, in Ghana

• Tower installation of instrumentation at 65 m height

• Continuous measurements since July 2015 till Jan 2017.

Results

• Behavior overall similar to TropiScat

• Different forest signatures between rainy and dry seasons 

View from the Ankasa tower

ANKASA FLUX TOWER
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Biomass is ESA’s tropical forest mission due to launch in 2023. 

AfriSCAT is designed to sample the same tropical forest area to look for temporal 
changes. 

Tower
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A drone view of Ankasa and the tower
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Biomass: AfriSCAT ground

Objectives

• To determine the plot biomass and biomass of individual trees in 

the footprint of the AfriScat instrumentation (70x100 m)

Campaign details 

• Test Site: Ankasa Conservation Area Forest, in Ghana

• Terrestrial Laser Scanning (TLS, a novel technology in forest 

mapping) and forest inventory

• Two weeks in March 2016

Results

• Total AGB contained in the plot is: 234 tons estimated from 

the TLS

• Two trees with with 3 km or more of branches and over 35 m 

high

 Data available in ESA archives
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Ankasa TLS point cloud from AfriSCAT

Ground
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BIOMASS: AfriSAR

Objectives

• Extend results from the previous TropiSAR campaign in 

French Guiana to an African tropical rain forest with 

different structure and environmental conditions

• Provide feedback to BIOMASS mission on data products  

Campaign details 

• Several test Sites in Gabon

• Two flight campaigns: 

• July 2015 and Feb 2016

Results

• First Mosaic over La Lopé

• First forest height tomograms

 Data available in ESA archives

(ONERA) Sethi(DLR) F-SAR

Gabon

DLR (February 2016)

ONERA (July 2015)

La Lopé

P-Band SAR

0 m-1

Ground and airborne 
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Reached our final destination: Antarctica
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Campaign: PolarGAP 2015/2016 satellite mission(s): GOCE/CryoSat

Objectives

• Measure airborne gravity covering the full polar gap in 

Antarctica in order to 

• Collect radar measurements to improve our 

understanding of the CryoSat features around the pole

Campaign details 

• Flights during the Antarctic Austral summer of 2015/2016

Results

• First south pole map of gravity field

 Data available in ESA archives

Flight tracks

airborne 

First Gravity anomaly map

GOCE was ESA’s Gravity mission, lifetime from 2009-2013.

PolarGAP was designed to collect gravity over the Antarctic polar gap.
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SMOS: DOMEX-3

Objectives

• Support to SMOS calibration over DOME-C, Concordia 

station in Antarctica (w. links to NASA Aquarius/SMAP 

missions)

• Long-term experiment providing a continuous data 

record

Campaign details 

• Instrument mounted on a tower at 15 m height

• Continuous measurements since Nov 2012 till the end of 

2017

Results

• RADOMEX and SMOS data are in good agreement 

• DOMEX-3 data agrees well with the previous DOMEX-2 

campaign

DOMEX 3 SMOS 620 SMOS 505

TbV TbH TbV TbH TbV TbH

mean (K) 209.35 188.12 212.45 187.27 209.57 185.49

std dev (K) 0.48 1.43 1.59 2.28 1.6 1.9
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CryoSat: CryoVEx/KAREN Antarctica 2017/18

Objectives

• Support assessment of Ka- and Ku-band altimetric mission 

concept

• Understand the role of snow on sea/land ice in a key climatic 

sensitive region

Campaign details 

• DTU Space (DK), BAS (UK), Leeds Univ. (UK) and 

MetaSensing (NL)

• First Antarctic full-scale campaign flying a Ku-Ka band radar 

simultaneously

• Airborne and ground sea & land ice measurements in Dec 

2017/Jan 2018

• Collaboration with JAXA and CNES

Results

• First snow depth estimates in Antarctica using the dual 

frequency bands

 Data in ESA archives and soon in https://cryo2ice.org/

BAS Twin-Otter

BAS RRS Ernest Shackleton
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Access ESA Campaign Data

https://earth.esa.int/eogateway/
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ESA campaigns BLOG
https://blogs.esa.int/campaignearth/
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Career opportunities (YGT, Research Fellows etc…)

https://www.esa.int/About_Us/Careers_at_ESA/Apply_now_for_the_2021_YGT_opportunities

https://www.esa.int/About_Us/Careers_at_ESA/Post_docs_Research_Fellowship

https://www.esa.int/Education/ESA_Academy/What_is_the_ESA_Academy

Postdocs: Research Fellowship

Space Academy

YGT



30

Career opportunities

https://jobs.esa.int/
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Thank you very much for your attention! 


