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Who are we

VR E Cryosphere
. ¢=my ) Drir LuZhou
: /i (Utrecht University)

Atmosphere
Prof. dr. ir. S. Houweling
(VU Amsterdam / SRON)

Land
Dr. Nandika Tsendbazar
(Wageningen University)

Ocean
Dr. ir. Renske Gelderloos

(TU Delft)

Solid Earth
Dr. Wouter van der Wal
(TU Delft, chair)

Observers
SURF, Netherlands Space Office (NSO), eScience Cente, Dutch Research Council (NWO)
Space Research Organisation Netherlands


https://research.vu.nl/en/persons/sander-houweling
https://research.vu.nl/en/persons/sander-houweling
https://research.vu.nl/en/persons/sander-houweling
https://research.vu.nl/en/persons/sander-houweling
https://www.wur.nl/en/persons/nandika-tsendbazar.htm
https://www.wur.nl/en/persons/nandika-tsendbazar.htm
https://www.tudelft.nl/staff/w.vanderwal/?cHash=514f66d961564d64d3026ee84d3280c4
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Our tasks

Act as the central point of contact for EO research in the
Dutch landscape of earth and environmental science,
NWO, and relevant ministries (OCW, EZK, lenW).

Act as the central point of contact for Dutch EO
researchers in the atmosphere, cryosphere, land surface,
ocean, solid Earth disciplines.

Provide input and advice to scientific, government, and
policy agencies and organizations, like NLSA (e.g. NLSA’s
Space Policy Advice to the Dutch government).

Act as a platform for initiating and fostering discussions on
current and future developments in EO and stimulating
synergy and cooperation among EO disciplines and the
broader scientific and societal community.

Inspiration from  https://www.astronomie.nl/
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Summer school 2025

92 participants

90

EO SUMMEII SCHOOL

2 0 2 5 Data Science for Earth Observation:

Hands-on Training in Python, R and
1-6 September 2025 |
Wageningen, the Netherlands
WICC

Julia

Netherlands .&
Spaca i Openbeotll @R £O Counci



All lectures available online

EO Summer School 2025
s Edzer Pebesma: Cloud based ana 37:46

& Nico Lang: Learning From Global 26:55

E Sander Houweling: Data use in re 42:34

OB [my Edzer Pebesma: Raster and vec 1:26:35

Nico Lang: Learning Representati 33:59

Leandro Parente: Monitoring glob 30:43

Yu Feng Ho: Introduction of clo 1:27:09

EO lecturers

Sander Houweling (Free University
Amsterdam)

Ralf Kohlhaas (SRON)

Jochen Landgraf (SRON)

Deborah Stein Zweers (KNMI)
Paco Lopez Dekker (TU Delft)
Meiert Grootes (eScience Center)
Lu Zhou (Utrecht)



MSc Programme

Faculty / Department

University

Geo-Information Science and
Earth Observation

Faculty of Geo-Information
Science and Earth Observation

University of Twente

Geo-Information Science

Environmental Sciences
Department - GRS

Wageningen University &
Research

Earth Observation (discipline
under Earth, Climate &
Technology MSc)

Faculty of Civil Engineering and
Geosciences

Delft University of Technology

Earth Surface and Water

Faculty of Geosciences

Utrecht University

Climate Physics

Institution of Marine and
Atmosphere Utrecht

Utrecht University

Earth Science, Earth and
Climate; Geographical
Information Systems

Faculty of Beta Sciences / Earth
Science

VU Amsterdam

Earth Sciences - Earth System
Science

Univ of Amsterdam

¥t vvater Educatioy =




Institutes

Institute

Deltares

KNMI

NIOZ
NLR

SRON

TNO

RIVM

Geonovum

Satelleet 2026-05-26 21:30UTC KNMI

Research topics (keywords)
Water research

Atmospheric composition, ocean surface vector $¥as
winds, wind profiles and upper air winds,
clouds, radiation, precipitation

Physical and Biological Oceanography
Spatial data infrastructure, surveillance

Instrument development, Atmospheric
composition

Instrument development, Atmospheric
composition

e.g. nitrogen, light pollution, food production

Advices ministries on geo-information




Remote sensing publications in Netherlands

400
350 |
300
250
200 |
150
100

50

2

~2
‘e

2
‘o

<
2, 4

2
2, o

2%,
2 %, %

%

£ 2
G

A ) A7)
()

% % 2
<% Y s

Web of science



Funding specific to EO

ESA Support to Science Element (GOCE and SWARM

missions)
Netherlands Research council (NWO) user support for
space research (stopped from 2028 onwards)

Weave proposal: proposal submitted at FNR or FWO and

one submitted at NWO
https://www.nwo.nl/en/calls/weave-with-nwo-as-partner-

agency-2026/2027
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Earth Observation Activities



Instruments: Envisat (2002-2012)

Sciamachy 240 nm - 2380 nm

Atmosphere




Instruments

SPEXone multi-angle polarimeter Tropomi imaging spectrometer
PACE satellite Sentinel-5P satellite

12
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Harmony Mission (2029-) TANGO mission (2028-)

ESA Earth Explorer mission. Two satellites, CO2 and methane
Synthetic Aperture Radar, Thermal emissions of individual facilities (300300
Infrared meter)

Scientific lead: TU Delft Scientific lead: SRON, KNMI.

14



Spin-off: Isis Space

e Funded by
GS =R 9 @ esa - the European Union

Supported launch of almost 400 satellites

15



Gravity — mass change

GRACE 2003-2024 trend - 200 km gaussian 10 [ms?]

3 0.2

8 -0.2

-0.4

-0.6

-0.8

You need something heavy, or spread out over a large region, and something that moves..

16



Interferometric SAR

DORIS (Delft Object-oriented Radar
Interferometric Software) is an open-source
INSAR processor

/[? LN ;
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Subsidence map

www.bodemdalingskaart.nl

mm/jaar

18



ITC Twente

https://github.com/wimhbakker/hyppy

2020-10-06_14-22-57 VNIR REE refldat - O X

File Stretch View Zoom Info

Red band | [T 622
Green band | 11 444
Blue band |
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Contents lists available at SciVerse ScienceDirect

International Journal of Applied Earth Observation and
Geoinformation

journal homepage: www.elsevier.com/locate/jag

Sead
“ 3 -hb

s=(876.47,733.84,610.53)

%4
F-

Review

Multi- and hyperspectral geologic remote sensing: A review

19

Freek D. van der Meer*, Harald M.A. van der Werff, Frank J.A. van Ruitenbeek, Chris A. Hecker,



Radar altimetry database

Different sea surface products

Near real-time processing

Corrections for atmosphere, tides, etc.
Software: fortran, netcdf library, GMT

Geaphysical RADSdatabase RADS NOAA
i utilities products
Gnds
radsZ ord CoastWatch
Along-track
Along-track Blended grids
radsch
rads2asc N
Data assimilation
Stat:sttcs National .
dsstat Weather Service
o and National
Cohnear ass Ocean Service
radscolln

Near-real time
National

Hurricane Center
and US Navy

NetCDF pass files (700 GB) Crossovars

radsxogen

CorreCtlons data/SS/p/SSpPPPPcCCC nc radsxostat




Satellite data portal

Gebruik van aardobservatie voor
waterkwaliteitsmonitoring "

Concentratie Chlorofyl-a in pg/l

D T oS T
2] 25 50 75 100
e
Ljussens
Eastemijtsjerk
Mitselwier
Reidswal
Jouswier

Wetsens



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.satellietdataportaal.nl%2F&data=05%7C02%7CW.vanderWal%40tudelft.nl%7C92f20c70a987414ad1a508debb2cf961%7C096e524d692940308cd38ab42de0887b%7C0%7C0%7C639153998998055935%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=C58zwqfLPUOOcJeBb38eSBtufG7cypygG3EBT3MpPjg%3D&reserved=0

Ruisdael Observatory

N
G #ExplorelCOS: Cabauw station, the Netherlandss
y Watch latel

Climate change - Climate change refers to

/ >
ate a N L g \. ! /’/ ~
long-term shifts in temperatures and... / RN /’,
' ‘\ ' 4
L

Amsterdam B
e Cabauw

The Netherlands,

MORE VIDEOS




Ruisdael data sets

Search: ‘ | Show ‘ 20 v ‘ entries
served at geographic
Dataset Type owner . . start date
by location coordinates
. Remote ACTRIS-
ACTRIS-EARLINET aerosol optical property , 51.970001 N,
, Sensing KNMI ARES Data Cabauw 7 June 2024
profiles over CBW Cabauw - Netherlands , 493 E
Observation Portal
: . Remote
KNMI Air quality - NO2, HCHO and aerosol Sensin KNMI KNMI Data 51.968 N, 15 February
measured with MAXDOAS in Cabauw-MNL g , Platform 4927 E 2018
Observation
: . Remote
KNMI Air quality - NO2, HCHO and aerosol , KNMI Data 52.101 N, 21 February
, . . Sensing KNMI
measured with MAXDOAS in De Bilt-NL , Platform 5178 E 2018
Observation
, . , Remote
KNMI Air quality — NO2 and O3 measured with , KNMI Data 51.968 N, 18 August
) Sensing KNMI
Pandora in Cabauw-NL , Platform 4927 E 2016
Observation
. . . Remote
KNMI Caeli multiwavelength Raman lidar , 51.967865 N,
) Sensing KNMI Cabauw 1 May 2008
uncalibrated attenuated backscatter at Cabauw , 4929518 E
Observation
, Remote
KNMI Clouds - 2D cloudmask from infrared , KNMI Data 51.97 N, 4.93
) ) Sensing KNMI Cabauw 13 May 2008
measurements at 10 minute intervals at Cabauw Platform E

Observation




Earth Observation Fall School



coastal

water depth

Preferred topics at future school

pollution

rs soll moisture pruuw:'ib plant modelllng
spatiotemporal modelling ' —
uncertainty quantificatio catastrophe modeling Poliajanaiundegines
soil moisture plant model parallel dask processing
statistics of eo physical-based modelling lidar coordinate systems

catastrophe monitoring

by ez Gn python-gis crossover efficient computing
i w worig moce Q]
i 5 snow cover modelling air quality modelling IyRiaecesng assiicati
reenhouses gases 7 . . cloud-optimized =~ ©'OP ciassiication
9 e 2 3 s big data processing L
n remote sensing % o - O : biomass : hy p,els“)ect(cl | scst-ondimi
{w « ozone layer 9 - t . forecasting
s 8 o 2 T lMe SerlesS programming  ©° i SO
v e O = = stac SO r d interferometric sar
Q stratosphere 'Q '8 ggS s ‘ '
— climate change rorecast
sputlotemporal ml § g - ) h pC data fusion g 8 l': reproduciblility sentinel~5p
Hig dlcriey nedypis (7)) handsonsar © QO £ ocean observation
g deep learning lu classifi : & 3§ 92d99pe
B ¢ climate forecast Ng 8) airquality  inverse modeling
o R £
= water applications ; e
= i e e dOtO formOtS bigdata analytics SESIERON X
agriculture application ecology applications A T — ghg modeling
lidar remote sensing more female speakers communication
scolsaibtimodling atmospheric chemistry ndvia-type earth sys sim
== gt validation strategies cloud-based processing

hands-on hyperspectral how to use cdse

natrl disasters modelling



TU Delft, NL
. 2-7. November
A T R

Earth
Observation
Applications

Instrument
Design

Geo-Data
Computing

Calibratl}/f »

]
TUDelft

For PhD and
MSc

from NL and
BE

lectures and
hands-on
tutorials

s

250€ / 650€
(with
accommodatio
n)

26



Draft program

Lectures

Passive optical instruments for Earth Observation

Synthetic Aperture Radar: system specifications and performance trade off
The Radiative Transfer Theory

Data use in remote sensing of the atmosphere

Observing earth system dynamics on weather and climate scales

What does high resolution mean? Space-based spectrometry for air quality &
climate

Satellite design (Airbus), Calibration/validation (VITO), Ammonia (Brussels)

Tutorials

Processing PACE data with Python: get a polarized hyperspectral view of the
Earth

Greenhouse Gas Remote Sensing using Absorption Spectroscopy: Hands-on
experience

Cryosphere Tutorial in Python

High performance computing with Python/RS-DAT (EScience centre)

27



CMEMS Coastal
Monitoring Event

> Thursday 2 July 2026
09:00- 18:00 uur

Meeting Tuesday, Rotterdam

€ REGISTER Now

j Netherlands
Space
Agency

C£O> Netherlands

Thursday 2 July 2026
Meeting Tuesday, Rotterdam

Discover how satellite data, operational
marine services, and digital twins can
support coastal monitoring in practice.

Bringing together experts and users
from Belgium and the Netherlands

Interactive day dedicated to exploring
the Copernicus Marine Service (CMEMS)
with a strong focus on coastal
monitoring

Plenty of opportunities for knowledge
sharing, matchmaking, and dialogue

Confirmed speakers include
representatives from Mercator Océan,
the Dutch Ministry of Infrastructure and
Water Management, RBINS, Deltares,
VITO, Fugro, and Rijkswaterstaat.

28
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