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Our mission: Enabling digitally enhanced research

Our vision: To empower researchers across all 
disciplines through advanced software engineering



Who are we?
Experienced scientists with a wide range of backgrounds and 
accompanying technical and scientific experience and 
expertise

What do we do?
We collaborate closely with the scientific team (PI, Postdocs, 
PhD students) to achieve the project’s goals, both project 
specific and in terms of generalization

Why?
We want to enhance research and empower researchers, to 
make science more FAIR,  to contribute to the scientific 
outcome of the project as well as to a broader community

eScience Research Engineers – Who, What, Why?



eScience Research Engineers – who are we?

Who are we?

• ~ 60 research engineers and coordinators

• Experienced scientists from different domains (from 
Physics through Biology to Computer Science) with  
accompanying technical expertise (in the fields of 
data, analytics, computing and software quality)

• Matching people to projects



eScience Research Engineers – who are we?

This is me, Yifat, originally an astronomer 
with expertise in machine learning and 
statistics, today an enthusiastic research 
engineer and coordinating the field of 
Earth Observations 

Niels, originally a computer scientist with 
expertise in HPC. Today an enthusiastic 
research engineer who has led projects in 
multiple disciplines, including Astrophysics, 
Climate Sciences, Hydrology, and 
Archaeology. Co-PI on our Flagship project

Sarah, originally a climatologist, 
with expertise in geomatics and 
Remote Sensing. Today 
contributing to Hydrology and 
climatology projects

Felipe, originally a computational chemist, 
today a dedicated research engineer focused 
on best practices while contributing to 
development of numerical algorithms and 
workflows for high-performance computing

Who are we? A few examples…



eScience Research Engineers – What do we do?

Research 
question Exploring

Tailoring & 
developing

Generalizing Re-using

Applying

Collaboration  throughout! 
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eScience Research Engineers – What do we do?

Research 
question Exploring

Tailoring & 
developing

Generalizing Re-using

Applying

As your partners, who have similar goals and 
expectation from our eScience projects
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eScience Research Engineers – What do we do and why?

Research 
question

Exploring

Tailoring & 
developing

Generalizing Re-using

Applying

As your partners, who have similar goals and 
expectation from our eScience projects

We will help you go from your scientific 
question via a design of a technological 
solution to software to application

Collaboration  throughout! 
What does it mean?



eScience Research Engineers – What do we do and why?

Research 
question

Exploring

Tailoring & 
developing

Generalizing Re-using

Applying

We are committed to the highest software standards 
that will promise the project outcome can be 
generalized and used by a larger (than the project’s 
lifespan and scope) scientific community

Collaboration  throughout! 
What does it mean?

As your partners, who have similar goals and 
expectation from our eScience projects

We will help you go from your scientific 
question via a design of a technological 
solution to software to application



eScience Research Engineers – How do we collaborate?

Communication :

• Collaborative kick-off meeting
• Regular team and sub-group meetings
• Project and process feedback at all times
• Dialogue on scientific, technical, and 

organizational level

Development :

• Pragmatic (re-)use of available suitable 
software

• Non-rigid, flexible and adaptable to 
needs of project

• Tailor made software as required
• Technical expertise from engineer(s) and 

collective eScience Center 

Dissemination :

• Publication  of eScience methodology 
results in relevant software journals and 
venues.

• Contribution to domain science papers 

Domain disruption :

• Novel/external view on domain and 
domain software 

• Technical and scientific expertise and 
experience to contribute to collaboration 
through disruptive ideas

• Possible new questions in domain based
science driven by eScience approach



And what do we actually do?



An example to the way the eScience Center collaborates on a project

eWaterCycle II



Overcoming the challenge of locality 
using a community multi-model 
environment

Image: Loveparade 2010 © Arne Müseler / arne-mueseler.de / CC-BY-SA-3.0

eWaterCycle II

Principal Investigator
Prof. Rolf Hut (TU Delft)
Prof. Nick van de Giesen (TU Delft)
Co-PI: Dr. Niels Drost and
Dr. Ben van Werkhoven (eScience 
center)

eScience Research Team 
Dr. Niels Drost
Dr. Frakhereh Sarah Alisdot
Dr. Peter Kalverla
Bouwe Andela, MsC
Jaro Camphuijsen, MSc

With contributions from many more 
eScience engineers



eWaterCycle II goal

Developing a framework in which hydrological scientists 
can work together in a collaborative environment

The eWaterCycle platform is a fully 
Open-Source platform built to advance 
the state of FAIR and Open Science in 
Hydrological Modeling. 

eWaterCycle builds on web technology, 
notebooks and containers to offer an 
integrated modelling experimentation 
environment for scientists.

eWaterCycle II eScience research engineers and TU Delft scientists (not a 
complete picture)



Project output – eWaterCycle platform

In the eWaterCycle platform hydrologists can explore available models and datasets. 

They can easily: Combine models and data independent of programming languages; 

Compare models to other models of the same area; Perform data assimilation to improve model accuracy;

Reproduce the results obtained by their peers.



Project output – eWaterCycle Lab



Project output – eWaterCycle Lab

In the eWaterCycle platform hydrologists can explore available models and datasets: 

A model can be found using our explorer, and turned into a 
live running version of that model with a few clicks



Project output – eWaterCycle Lab

In the eWaterCycle platform hydrologists can explore available models and datasets: 

A model can be found using our explorer, and turned into a 
live running version of that model with a few clicks



Project output – eWaterCycle Lab

Example output from the conceptual Marrmot model for
the Meuse.

In the eWaterCycle platform hydrologists can explore available models and datasets: 



Project output – eWaterCycle Lab

The experiment runs in a Jupyter notebook, the model runs in a 
container, in any programming language, communicating through
GRPC4BMI, a tool developed by our team.

In the eWaterCycle platform hydrologists can explore available models and datasets: 

https://www.research-software.nl/software/grpc4bmi


Project output – eWaterCycle Lab

In the eWaterCycle platform hydrologists can explore available models and datasets: 

The experiment runs in a Jupyter notebook, the model runs in a 
container, in any programming language, communicating through
GRPC4BMI, a tool developed by our team.

https://www.research-software.nl/software/grpc4bmi


eWaterCycle II output

BlogPost by Rolf Hut, Dec. 2019

For hydrologists: a model comparison study 
using eWaterCycle leads to better pre-
processing tools

For policy: fully open en transparant 
hydrological data and modelling platform 
facilitates FAIR policy making

For Research Software Engineers: a stack of re-
usable technology



eWaterCycle II manifold output

For hydrologists: a model comparison study 
using eWaterCycle leads to better pre-
processing tools

Based on experiences during a FAIR Hydrological 
Modeling workshop in Leiden in April 2019 we 
have created a common pre-processing system 
for Hydrological modeling, based on technology 
from the climate sciences, in particular 
ESMValTool and Iris. 

This pre-processing pipeline can create input for 
a number of Hydrological models directly from 
the source dataset such as ERA-Interim and 
ERA-5 in a fully transparent and reproducible 
manner.



eWaterCycle II output

For policy: Fully open and transparant hydrological data 
and modelling platform facilitates FAIR policy making

In 2019, as part of the eWaterCycle project, the eScience Center and TU 
Delf facilitated a workshop to develop a FAIR – Findable, Accessible, 
Interoperable, Reusable – multi-application platform that hydrological
experts and non-experts can use to guide their decision-making. 

A community-driven approach was developed by an international multi-
disciplinary team of hydrologists, research software engineers, 
tinkerers, science policy advisors, and more. The diverse and inclusive
team is critical to ensure that the best possible tool is developed to
address multi-faceted questions and benefit a wide-reaching
community.

We envision end-users may include a government scientist working to
inform policy decisions on water management or city officials developing
risk management strategies for extreme weather events. 

Users of eWatercycle will not be required to learn new programming
languages or overcome significant technical barriers to begin using the
framework. As a result, users will be able to use eWatercycle to work
towards solving region-specific problems with confidence by considering
the outcomes of different hydrological models and access to potential
uncertainty in the available data and modeling techniques.

Lorentz workshop led by Prof. Rolf Hut (TU Delft) and the eScience 
Center, attended by an international team of scientists



eWaterCycle II manifold output

For Research Software Engineers: a stack of reusable 
technology

Our projects differ from those funded by traditional funders (like 
the Dutch NWO or the American NSF) since some of the budget is 
provided in ‘in kind’ hours of research software engineers (RSEs) 
and in the significant role they play. 

We, research engineers, are tasked to not only provide solutions 
for scientists within the projects, but also to build these 
solutions as generic as possible, to facilitate reuse in other 
projects and domains. 
This means that most of the specific technology developed within 
eWaterCycle should be useable within and outside of the project. 

Three prime examples of our technological developments are 
ERA5CLI, GRPC4BMI, HYMUSE and our contribution to 
ESMValTool. 

Generalizing Re-using

https://www.research-software.nl/software/era5cli
https://www.research-software.nl/software/grpc4bmi
mailto:https://github.com/ewatercycle/hymuse
https://www.esmvaltool.org/


Contact person

A command line interface to download ERA5 data from the 
Copernicus Climate Data Store

ERA5CLI

Jaro Camphuijsen
Netherlands eScience Center



Contact person

Run, read and write model state of a numerical simulation written in a 
variety of languages remotely from Python

GRPB4BMI

Gijs van den Oord
Netherlands eScience Center



Contact person

The Earth System Model eValuation Tool is a community diagnostics 
and performance metrics tool for the evaluation of Earth System 
Models that allows for routine comparison of models and 
observations.

ESMVALTOOL

Bouwe Andela
Netherlands eScience Center

ESMVALTOOL is an example for a tool 
we helped develop in a previous 

project (MAGIC), that we now reuse in 
three other projects: IS-ENES3, EUCP, 

and eWaterCycle II 



eWaterCycle II output 

Published/accepted papers (peer-reviewed):

 Hilary O., Shin M.,…Hut R., and Drost N.. “Workflow Automation for Cycling Systems: The Cylc Workflow Engine.” IEEE Computing 
in Science & Engineering Special issue, no. Incorporating scientific workflows in computing research processes (March 27, 2019): 
1–1. https://doi.org/10.1109/MCSE.2019.2906593.

 Righi, Mattia, Bouwe Andela, et al. “ESMValTool v2.0 - Technical Overview.” Geoscientific Model Development Discussions, 
September 20, 2019, 1–28. https://doi.org/10.5194/gmd-2019-226.

Papers in prep:

 Rolf Hut et al, “A Comparison of ERA-Interim and ERA-5 in a Hydrological setting”, in preparation.
 Rolf Hut et al, “Promoting FAIRness in Hydrology in a Pressure Cooker”, in preparation.
 Eric Hutton et al, “Basic Model Interface (BMI) 2.0: A standard for interfacing with Geoscientific Models”, in preparation.
 Niels Drost et al, “The eWaterCycle online platform for FAIR Hydrological Modeling”, in preparation.
 Jerom Aerts et al, “Assessment of Hydrological models across different scales”, in preparation.
 Ronald van Haren et al, “Era5cli: A download tool for the ERA-5 dataset”, in preparation.
 Gijs van Oord et al, “grpc4bmi: A library for multi-language model coupling based on BMI”, in preparation

More than 20 conference contributions (oral and posters)

Lorentz center Workshop

Blogposts, radio interviews and outreach activities

https://doi.org/10.1109/MCSE.2019.2906593
https://doi.org/10.5194/gmd-2019-226


(e)Science is a Team effort!



Thank you … let’s collaborate!

Communication :

• Collaborative kick-off meeting
• Regular team and sub-group meetings
• Project and process feedback at all times
• Dialogue on scientific, technical, and 

organizational level

Development :

• Pragmatic (re-)use of available suitable 
software

• Non-rigid, flexible and adaptable to 
needs of project

• Tailor made software as required
• Technical expertise from engineer(s) and 

collective eScience Center 

Dissemination :

• Publication  of eScience methodology 
results in relevant software journals and 
venues.

• Contribution to domain science papers 

Domain disruption :

• Novel/external view on domain and 
domain software 

• Technical and scientific expertise and 
experience to contribute to collaboration 
through disruptive ideas

• Possible new questions in domain based
science driven by eScience approach



Let’s stay in touch

+31 (0)20 460 4770

info@esciencecenter.nl

www.esciencecenter.nl

blog.esciencecenter.nl

Research engineer specific/oriented questions:
Dr. Yifat Dzigan
y.dzigan@esciencecenter.nl

And/or check out our website: 
https://www.esciencecenter.nl/about/
For people and specializations

mailto:y.dzigan@esciencecenter.nl
https://www.esciencecenter.nl/about/

