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ING Wholesale Banking  
ING Bank is a global financial institution with a strong European base, consisting of over 51,000 employees 
offering retail and wholesale banking services to customers in over 40 countries.  

ING Wholesale Banking finances a wide range of organisations, including corporates, multinational 
corporations, financial institutions, governments and supranational bodies. 

 
Structured Finance Natural Resources 
ING Natural Resources is one of the specialized industry lending arms of ING Wholesale Banking. We are organised as a 
global franchise and cover the industries involved in the extraction of raw materials and subsequent processing, 
transport and marketing of products. 

5 Dedicated teams:           Global financial services:     
 

  

 
    

 
Vacancy 
ING Natural Resources Amsterdam is offering internships or graduation project positions for talented students who are 
in the final phase of their bachelor or in their master study. We offer a stimulating and dynamic international working 
environment. Our teams are very dedicated to serving our clients and we work together in an informal yet highly 
professional manner.  

We are looking for customer-oriented and result-driven candidates that have strong analytical skills combined with 
excellent presentation and communication skills. You have a sense of commercial acumen, high proficiency in English 
(both spoken and written), you are self-motivated with a high degree of initiative to get things done and you are an 
excellent team player. ING promotes diversity and financial knowledge is not a prerequisite. 

Your responsibilities: 
 Assisting with the origination of new business opportunities in the sector in cooperation with team members and 

other ING teams.  

 Supporting the execution of financial transactions and assisting with their timely and successful closing.  

 As part of the deal team, you will have contact with industry clients, support functions within ING (e.g. risk 
management) and other product departments. 

 Graduation projects could also be supported (in consultation with the team head). 

 
Further details 
When you are looking for an internship position for 3-6 months (e.g. over summer) within Wholesale Banking – Natural 
Resources you can apply by sending an e-mail to wendy.clausing@ingbank.com. Please add your CV, motivation and a 
grade list (both university and secondary school). Please also indicate if you have a strong preference for one of the  
teams. 

To find out more about our traineeships, take a look at https://www.ing.jobs/Netherlands/Traineeships.htm 
We also offer fixed positions via https://www.ing.jobs/Netherlands/Home.htm 

Sector based lending approach including general corporate 
facilities as well as project financings 

We are a team of 100 professionals in Amsterdam, Brussels, 
Frankfurt, Houston, London, New York and Singapore 

We also offer payment solutions, capital markets products 
and advisory services 

Upstream Oil & Gas 

Mid- and Downstream Oil & 
Gas 

Offshore Services 

Metals & Mining 

Energy & Carbon Efficiency 
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Editorial

Presidential

The sun is shining bright, even here at the TU Delft. When 
some people are worrying about Trump and the Environment, 
others are worrying about the last exams. So even though 
everyone needs to study, a lot of time is spent studying the 
high temperatures with a wistful or worrying look. Still, the 
faculty is getting busier and busier and we from the NRC are 
just sad to be making our last NR. 

Speaking of the high temperatures these weeks, people start 
thinking about it as the reason of the rising sea level. But PhD 
student Thomas Frederikse is one of the people who tries 
to reconstruct the line of the rising sea level of the past 100 
years by looking at old data and processes.  He did all this hard 
work, so we can make better predictions in the future about 
the sea level, and thus of our low laying country.

It’s good that the grass is always greener on the other side 
because a big group of our bachelor students moved to France 
for three weeks. Including two of our editorial staff, but still 
working hard obviously. This means that there is another 
edition of ‘NR eats with…’. In this issue, two members of our 
staff and EPO staff sat down with Jan Kees. Koen Harms has 
something to say as well about the beautiful Vesc and wrote 
us a letter, always nice to receive some mail!

After a year in which I took part in everything That the 
Mijnbouwkundige Vereeniging did and after a year in 
which I have spoken to more people affiliated with the 
Mijnbouwkundige Vereeniging than I ever did before, I would 
firstly like to thank you all so much for the effort we all, 
students, staff and alumni, have put in this association in the 
academic year of 2016-2017.

Dear students, if you read this presidential please think about 
your choice for Applied Earth Sciences and realise that all 
your fellow students made the same choice based on different 
thoughts. But you also made the same choice. This makes you 
all one group of students.
In student life you all make different choices. Different 
fraternities and different sport associations for example. But 
keep in mind that your study program connects you all so 
much. I hope that all of you will tell their friends in 20 years 
that you were, and still are, a ‘Mijnbouwer’.

Dear staff, if you read this presidential please think about 
how proud we can be of our department. A department of 
the TU Delft in which there is more group feeling than in any 
other department. A group feeling shown by how the staff 
works together, but also a group feeling in between staff and 
students.

Other people haven’t been standing still during the year 
and also travelled outside of our borders. The first years left 
our country for a few days as well to visit our neighbouring 
countries for the first years fieldwork. Marlee Spreij en Julia 
Rudlang have written a nice piece about what it’s like to find 
some rocks in the wild!

In this NR we also got a master thesis where Steven Busch 
writes about the improved interpretation method of the inter-
well partitioning tracer response test. This test is to determine 
the average oil saturation between an injector-producer pair.

Of course we have many other articles in this issue like our 
regular articles, Board highlighted, Weber Puzzle, etc. So don’t 
hesitate to page through our last NR! 
And finally I would like to thank, on behalf of the whole 
editorial staff,  all contributors for their articles and 
photographs! We hope you enjoy this read!  

Glück Auf,  

Christine Klöpping 
Chief Editor  

This special relation between students and staff is something 
we can be proud of, but also something where we still have 
room for improvement. Especially in the B.sc. program 
students would like to get in touch more with you, either 
formal or informal. This can be a really easy step I think, 
which will result in an even stronger group feeling and 
probably even better results.

Dear alumni, if you read this presidential please think about 
the time you were a student in Delft and how much you 
enjoyed this. How much you can still enjoy coming back and 
revive those times. This is something of huge importance for 
the Mijnbouwkundige Vereeniging.
On this moment we see that students are extremely interested 
in the different industries that you all are working in. the 
Mijnbouwkundige Vereeniging does as much as it can to get 
students in touch with the industry and needs your help with 
this as well, because there are still a lot of opportunities to get 
students in an even closer touch with industry than on this 
moment.

With all this mentioned, I would like to close with,

Glück Auf!

Rutger van Limborgh
President of the Mijnbouwkundige Vereeniging

Dear readers,

Dear readers,
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News

March 20, 2017
Warning of shortage of essential 
minerals for laptops, cell phones, wiring
Researchers say global resource 
governance and sharing of geoscience 
data is needed to address challenges 
facing future mineral supply. 
Specifically of concern are a range of 
technology minerals, which are an 
essential ingredient in everything from 
laptops and cell phones to hybrid or 
electric cars to solar panels and copper 
wiring for homes.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/03/170320110042.htm

May 2, 2017
Geologists use radioactive clock to 
document longest earthquake record
Using radioactive elements trapped 
in crystallized, cream-colored ‘veins’ 
in New Mexican rock, geologists 
have peered back in time more than 
400,000 years to illuminate a record 
of earthquakes along the Loma Blanca 
fault in the Rio Grande rift. It is the 
longest record of earthquakes ever 
documented on a fault
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/05/170502121249.htm

May 2, 2017
Mineral resources: Exhaustion is just a 
myth, say scientists
Recent articles have declared that 
deposits of mineral raw materials 
(copper, zinc, etc.) will be exhausted 
within a few decades. An international 
team of scientists, however, has shown 
that this is incorrect and that the 
resources of most mineral commodities 
are sufficient to meet the growing 
demand from industrialization and 
future demographic changes. Future 
shortages will arise not from physical 
exhaustion of different metals but from 
causes related to industrial exploitation, 
the economy, and environmental or 
societal pressures on the use of mineral 
resources.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/05/170502114002.htm

May 31, 2017
Human activity has polluted European 
air for 2,000 years
A new study combining European ice 
core data and historical records of the 
infamous Black Death pandemic of 
1349-1353 shows metal mining and 
smelting have polluted the environment 
for thousands of years, challenging the 
widespread belief that environmental 
pollution began with the Industrial 
Revolution in the 1700s and 1800s.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/05/170531103313.htm

June 1, 2017
Saving Lives and Money: The Potential 
of Solar to Replace Coal
By swapping solar photovoltaics for coal, 
the US could prevent 51,999 premature 
deaths a year, potentially making as 
much as $2.5 million for each life saved. 
A team has calculated US deaths per 
kilowatt hour per year for coal related to 
air pollution-related diseases associated 
with burning coal. 
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/06/170601133430.htm

June 5, 2017
Revolutionary new materials for 
troubled carbon times: Super filters the 
world can afford
Researchers develop a material that will 
potentially revolutionize carbon capture 
and storage (CCS) technology. 
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/06/170605152320.htm

June 8, 2017
Nanoparticles and magnets offer new, 
efficient method of removing oil from 
water
Engineering researchers used magnetic 
nanoparticles to separate oil from water 
through a simple process that relies on 
electrostatic force and a magnet. The 
engineers believe their new technique 
could improve water treatment for oil 
and gas production, more efficiently 
clean up oil spills and potentially 
remove lead from drinking water
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/06/170608123709.htm

June 19, 2017
Sustainable ethanol from carbon 
dioxide? A possible path
A recent discovery could lead to a new, 
more sustainable way to make ethanol 
without corn or other crops. This 
promising technology has three basic 
components: water, carbon dioxide and 
electricity delivered through a copper 
catalyst.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/06/170619165409.htm

June 26, 2017
Muppet drops gold price to 6-week low
The gold price started the week on the 
back foot with an unnerving early fall 
following a massive sell order that sent 
the metal to its lowest since mid-May. 
Gold futures in New York for delivery 
in August, the most active contract, 
dropped to a low of $1,236.50, down 1.5% 
or $20 an ounce in European trade, a 
six-week low.
http://www.mining.com/muppet-drops-
gold-price-6-week-low/

June 27, 2017
Distant earthquakes can cause 
underwater landslides
New research finds large earthquakes 
can trigger underwater landslides 
thousands of miles away, weeks or 
months after the quake occurs.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/06/170627134442.htm

June 28, 2017
Iron ore price soars
The Northern China import price of 
62% Fe content ore jumped 6.5% on 
Tuesday to trade at $59.10 per dry 
metric tonne according to data supplied 
by The Steel Index. The most actively 
traded iron ore futures contract on the 
Dalian Commodity Exchange advanced 
6% to  456.5 yuan ($67) per tonne. The 
price of the steelmaking raw material is 
now up more than 10% from year lows 
hit two weeks ago.
http://www.mining.com/iron-ore-price-
soars/
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Jan Willem: If I were the Commissioner 
of Education, new excursions to gin and 
beer breweries would be introduced. 
These excursions would, of course, be 
the way to obtain your ECTS. No points, 
but pints instead, is what I always say.
Jesse: So, you would teach our students 
in beer brewing?
Jan Willem: Yes, that’s very important, 
right?

What event from last year would be 
your yearly reunion in the future?

Jesse & Jan Willem: The bucketwheel 
tour of course!
Jesse: We’re both great fans of cycling, 
so I would definitely come back to Delft 
for the bucketwheel tour. Jan Willem 
cycled 70km and I was the one driving 
in the team car, helping people in need. 
So if Jan-Willem cycles the Tour de 
France, I will be the one closest to him.
Jan Willem: But I would do the same for 
you, of course. 
Jesse: And then you would pass me my 
bottle, filled with beer?
Jan Willem: Yes! At the start of this 
year we even made a plan to cycle 
up the Mt Ventoux on a tandem, but 
unfortunately we had too little time in 
France to do so. 
Jesse: But we will make it happen one 
day. Warden & Education go hand in 
hand.

Name: Jesse de Jong

Age: 23

Year: 5th year AES student

Board function: Commissioner of 
Education / Vice-President

Name: Jan Willem Buist

Age: 21

Year: 4th year AES student

Board function: Warden of ‘het 
Noorden’

What would happen if you two had to 
fulfill each other’s job in the board for 
one month?

Jesse: Very little beers would be poured 
and suddenly everyone would get 
ECTS. Points above pints, is my motto. 
The beer tap would be closed and het 
Noorden would become a study place. 
All second years’ students not appearing 
in their classes would get extra 
mandatory classes in het Noorden. We 
would pull down the beamer and classes 
would be given there. 

Board highlighted: Education & Warden

By J.A. Steijn

In this interview Jesse de Jong and Jan Willem Buist, our current commissioner of education and warden respectively, will be 
interviewed by J. Steijn about their goals as board members of the MV, their involvement in the MV and theirself as persons. 

What do you look forward to most 
during the upcoming lustrum?

Jan Willem: The extended 
Noordenevening, of course. The entire 
Noorden will be rebuild and the entire 
NoCo will be there.
Jesse: The symposium, a very 
informative day with great content and 
a good theme. And you will even get 
your day off.
Jan Willem: Do you know why you 
actually have a day off? Because of the 
extended Noordenevening the night 
before. You will be unable to do much 
on the day after.
Jesse: Let’s settle this even.

Can you describe in 125 words the effect 
of your pungel and suit on your daily 
life?

Jesse: Whenever I’m wearing my 
pungel, I know I’m going to get drunk.
Jan Willem: You can do so in your suit 
as well.
Jesse: Yes, but when wearing your 
pungel you know it’s going to be a great 
party.
Jan Willem: And when wearing your 
suit, you are, of course, a very kind boy 
who never does any wrong. Working 
hard in the MV room.
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Jan Willem: Danielle is like Mechanics 
2: Electromagnetism, because it takes a 
long time before you pass that course. 
4 years, in my case. Roosmarijn would 
be linear algebra, a course in which 
you learn to count very well, which 
she needs as treasurer of the MV. 
Besides, linear algebra is a Freshmen 
course, and Roosmarijn really likes the 
Freshmen. Rutger always enjoys oral 
presentations, which we experience 
on Wednesday nights when everyone 
is listening carefully to his stories 
while I’m preparing the Noorderhap. 
His presentations are always about 
actualities and are well structured: 
with an attractive introduction, a well-
founded core and a good closing. The 
course Presentation Skills is also a 
Freshmen course, and just like Roos, 
Rutger also adores the Freshmen. I 
myself would be the Introduction to 
MATLAB course, because I often stick 
to my computer. I don’t really think we 
have a Bachelor course that describes 
Jesse well, so I think I would have to 
search for a free minor that combines 
Feyenoord, cycling and educational 
evaluations. So far I haven’t found this 
course yet but if the NRC editors find it, 
I would love to know.

Jesse: I will call my parents again.
Jan Willem: Oh, and I will be finishing 
my Bachelor, finalizing my last courses.
So, what advice would you give each 
other for next year?

Jan Willem: I would advise Jesse to 
definitely grab a beer every now and 
then.
Jesse: I would advise JW to finally get 
ECTS for a change. 

How would you describe your fellow 
board members as beers or Bachelor 
courses?

Jesse: Danielle would definitely a 
weißbier, served in a long glass at the 
Beestenmarkt. Good taste, but with a 
bitter character. Roosmarijn is more 
like a Duvel, one you can handle but 
after that your done. Jan-Willem is 
just pilsner, since he makes the beers 
flow out of the tap straight into his 
tummy. Pilsner is always good, just like 
Jan Willem, even when he’s hungover. 
Rutger is an alcohol-free beer. He looks 
good but when you taste it, it’s rather 
disappointing. And I myself would be a 
leffe blond. A pretty blondine, with nice 
roundings, just like the Leffe glass.

Jesse: People take us even more 
seriously than we are already.
Jan Willem: Yes, and when wearing 
the pungel they don’t take us seriously 
at all. That’s not really something you 
can choose for. There’s not really a way 
in between in this MV board. You’re all 
neat, or not at all.
Jesse: In suit I’m the hard-working 
board member, but in a pungel I’m a 
true escalation bird.

What will be your motto during the 
upcoming lustrum?

Jan Willem: During the upcoming 
lustrum our motto will definitely be 125. 
125 years of MV and the beautiful 125th 
board, consisting of only beautiful men 
and women. 
Jesse: “125 jaar MV, doe maar mee”
Jan Willem: “125 years MV, and… 
something from Rhyme Rabbit”

How will you be spending all your free 
time next year?

Jesse: Making a start with my Master 
and get my life back together. I will 
also be cleaning my room, that will be 
necessary.
Jan Willem: I will be cleaning my 
underwear, I didn’t really have time for 
this last year.
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but a so-called dual-band receiver with 
a fixed antenna. Figure 2 shows a tide 
gauge along the Dutch coast with a 
GPS receiver on top. When we measure 
with such a device continuously over 
a few years, we can detect vertical 
motion of the land with an accuracy 
of about half a millimeter per year! In 
figure 3, you can see GPS observations 
recorded close to the above-mentioned 
tide gauges. You can see in this figure 
that in Stockholm, the land has lifted! 
This uplift explains a large part of the 
observed sea-level drop. On the other 
hand, Galveston seems to subside, while 
the land in New York and Maassluis 
tends to be relatively stable.

Unfortunately, GPS receivers have 
only been in place for one or two 
decades, much shorter than the tide 
gauge records, often more than 100 
years old. Hence, how the land has 
lifted or subsided before the nineties 
is just unknown. We can try to model 
it though. One of the major processes 
causing vertical land motion is what 
we call ‘mass redistribution in the earth 

you can see that sea level does not rise 
in a straight line: decades with a quick 
rise in sea level follow on decades with 
sea-level drops, and these patterns also 
seem to differ from place to place. 

For my PhD, I try to explain these 
local differences, to find out whether 
our knowledge about all individual 
processes affecting sea level is enough 
to explain these observations, and to 
construct global and regional-mean 
sea-level changes from these sparse 
observations using climate models and 
observations. 

A complicating factor is that tide gauges 
are located on land, which is on the 
move as well. Therefore, these sea-level 
observations also include the effects 
of vertical motion of the land. Luckily, 
with the aid of GPS sensors, we can 
measure these vertical movements with 
very high accuracy. For this purpose, we 
do not use a standard GPS receiver from 
your TomTom device or smartphone, 
which could only reach an accuracy of 
about 10 meters in the vertical direction, 

Understanding changes in global and 
regional sea level

To get a grip of these large regional 
differences, let’s look what these tide 
gauges show in the North Atlantic 
ocean. The changes of sea level at four 
locations are shown in figure 1. The 
differences are striking: in Stockholm, 
sea level seems to drop, while in 
Galveston (that’s a coastal city near 
Houston along the Gulf of Mexico), 
sea level is rising by more than half a 
centimeter per year. In Maassluis, close 
to Delft, sea level has risen by only 1.5 
mm/y over the 20th century, twice as 
slow as in New York, and four times as 
slow as in Galveston! As a comparison, 
estimates of global-mean sea-level rise 
over the twentieth century are in the 
order of 1 to 1.5 mm/y. Furthermore, 

 ▲ Figure 2: Tide gauge station in the har-
bor of IJmuiden (close to Amsterdam). 
The floating device is in the tube that 
goes under water. The white bulb on 
top contains the GPS antenna. Picture 
from gnss1.tudelft.nl 

 ▲ Figure 1: Observed sea-level changes at four locations along the North Atlantic 
Ocean. The washed-out lines show monthly-mean values. The thick lines show the 
5-year moving average to filter out the high-frequency signals. The data has been 
obtained from the Permanent Service for Mean Sea Level (www.psmsl.org).

PhD-Thesis

By T. Frederikse

One of the many effects of a warming world is a rise of sea level: land ice from glaciers and the ice sheets of Greenland and 
Antarctica end up into the oceans, and thermal expansion of sea water increases the total volume of our oceans. However, the 
oceans are in constant motion, and changes barely follow straight lines. Winds pile up water at our coasts, or drive it away, 
large-scale ocean currents transport water with specific properties over thousands of kilometers, and tides redistribute sea 
water twice a day. All these processes result in local sea-level changes that vary from place to place. Over roughly the past one 
hundred years, sea level has been observed by tide gauges: instruments that directly measure sea level at a specific location, 
often a harbor or a coastal city. Typically, these tide gauges consist of a floating device in a tube. By measuring the height of the 
floating device in this tube over long times, we can extract information about local sea-level changes.
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grip on all relevant processes. Forecasts 
on future sea-level changes in the North 
Sea vary widely, which is mostly due to 
the uncertainty in the amount of future 
greenhouse gas emissions. If these 
emissions are substantially reduced, sea 
level will be up by just a few decimeters 
in 2100, while for some worst-case 
scenarios (really worst-case), the North 
Sea will experience 1.8 m higher sea 
levels by the end of the century, which 
forms a tremendous challenge if we 
want to keep our feet dry. 
 

‘weather’: on top of long-term changes, 
short-term variations occur, which may 
hide (or amplify) the slower long-term 
processes if you only watch for a short 
period. For example, Donald Trump may 
argue that sea level in the North Sea is 
dropping since 2006 and there’s nothing 
to worry about.

However, the fact that we understand 
the observed sea-level changes when 
we sum up all contributors is good news 
if we want to know how sea level will 
change in the future, as we have a good 

system’: our planet is not a solid sphere, 
but acts a bit like a bouncy ball: locations 
that bear a heavy load, such as a 
mountain of ice sheet, will be depressed, 
while areas with only a small load, will 
be lifted up. 

Now imagine that an ice sheet loses 
mass, which is redistributed over all 
oceans. The lighter ice sheet depresses 
the earth less than before, and therefore 
close to the ice sheet, the earth will lift, 
while the ocean bottom, loaded by the 
heavier ocean above it, will subside. 
This deformation of the solid earth will 
now be both observed by our GPS and 
tide gauge. Mass redistribution is caused 
by glaciers and ice sheets that lose mass, 
but also by changes in the groundwater 
level, large dams, and many more 
processes.

It’s my task to model all these processes 
and their effects on sea level and the 
land level to see whether we match all 
these observations. For our own North 
Sea, this sum works out remarkably 
well, which is shown in figure 4. If 
we add up all all the processes, we 
come very close to the sea level rise, 
observed by tide gauges! You can see 
in the figure that sea level is rising, 
but not continuously, as during some 
decades, sea level seems to drop. These 
noisy signals are commonplace in 
climate science, and they are caused by 
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 ▲ Figure 4: Observed sea-level changes in the North Sea and the underlying processes. Left: the thick black line shows observed chang-
es in sea level. The blue line shows the small contribution from vertical land motion, the green line shows sea-level changes caused 
by glaciers and ice sheets losing mass, while the red line shows the still ongoing effects from the last ice age (we call this ongoing 
response ‘Glacial Isostatic Adjustment (GIA)’. The purple line depicts changes in the sea water density, and the orange line shows 
sea-level changes caused by long-term variations in the tides. Right: the sum of all aforementioned processes and observed sea level.

 ▲ Figure 3: Land motion in the vertical direction close to the tide gauges shown in figure 
1, observed by a permanent GPS receiver. The data has been obtained from SONEL 
(www.sonel.org).
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Don’t you prefer your master and 
internship research subject about 
clouds? And what is the difference 
between your subjects?

I came here with a little coincidence. 
But when you start your research it’s 
not like you know exactly what you’re 
going to do for the next four years. It’s 
also not that relevant. It’s just fun to do 
research. With my last subject ‘clouds’, I 
was mostly busy with models and now 
more with bulk data. 

What does a day as a PhD student look 
like?

Just what you expect, you come and sit 
down at your computer. And work on 
from where you finished the day before. 
Just play with some data and write 
about it for a paper. Sometimes give a 
lecture or grade some exams. But the 
goal is to write some papers that go in to 
a magazine so other scientist read about 
it. Those papers obviously are checked, 
through peer review, and accepted if it’s 
good enough.

Are those papers a required part for 
your PhD?

Your dissertation consists of about 4 
of your own papers, though it’s not 
required. But those papers are already 
checked by your peers. So the chance 
is a lot greater that if your dissertation 
consists of accepted papers, that the 
dissertation will be accepted. 

What do you want to achieve with this 
research, or in other words; what is the 
dream?
The sea level rise doesn’t move in 
one beautiful straight line. If we can 
reconstruct that line, then we can 
make a better prediction of the future. 
We already understand the processes 
involved, we just have to find the right 
combinations of those processes and 
how those process work together. Then 

What is your background?

I got my Bachelor in Physics and started 
here at TU Delft in 2007. After my 
bachelor I did a Master of Physics, with 
a research group on clouds. During my 
master the department got reorganized 
and came to CITG as Geoscience & 
Remote Sensing.

Why did you do your PhD instead of 
working?

After graduating, I went to Hamburg for 
an internship at a research institute and 
again it was on clouds. At the end of the 
internship, Thijs H. said; “We both know 
that you are going to do your doctorate, 
you may not know it yourself yet. But 
we both know that’s what you’re going 
to do”. Well, I didn’t know what I wanted 
to do yet. So when I returned to Delft 
and a place opened up with Ricardo 
Riva, I decided to do a PhD. 

Getting your PhD is a four year long 
project, but what happens if you haven’t 
finished your research in that time?

There’s four years of salary available. 
During the four years you write a 
dissertation, which has to be finished 
at the end of the four years. Your 
supervisor has to approve this in the 
end. The good thing about research 
is that you always find something, all 
though it does take some luck.

What’s the next step? And do you think 
you’ll follow it?

The next step is a postdoc of 3 years and 
then more research until you become a 
Professor. I’m going to be finished with 
my PhD in December. So I actually 
wanted to decide what to do next during 
the summer.

PhD Interview

By C. Klöpping

A short interview was conducted withThomas Frederikse about his life as a PhD’er

we can find the right line. In the north 
sea and the American coast it’s starting 
to look really good. Now we are trying to 
do this worldwide. 

What do you like about doing your 
PHD?

It doesn’t have any deadlines. When 
you work at a company, you have a 
deadline every week or so. When you 
finish your PhD there just has to be 
a dissertation at the end of your four 
years. If you come on Monday, you 
just think, what will I do? There are no 
deadlines, your dissertation eventually 
has to be finished.

What do you find unexpected about 
doing your PhD?

Doing your PhD is like doing four years 
of graduating your master, so you know 
quite a bit about what you can expect. 
But the feeling of never being sure if 
its correct when you see your results or 
finish your paper is still disconcerting. 
There just isn’t an answer sheet to check 
your results. 

What don’t you like?

Sometimes you’re stuck, then you can 
really be stuck for a while, for months. 
And you just have to keep trying 
something new. However, you get used 
to this situation.

Do you conduct research yourself for 
your data?

A lot of people look for their own data, I 
just work with the data from the past so 
I can reconstruct the sea level rise from 
the last 100 years. The people who come 
back from gathering data usually do 
have many good and funny stories. Like 
when you go to Greenland, you have to 
have a shotgun shooting cursus because 
of the ice bears. 



11

succeeded to finish the 40 km in the 
amazing time of 2,5 hours.

Back at Huszár we could enjoy some 
delicious snacks and beers and share 
our adventures with the other diehards. 
After a nice shower that made us spick 
and span again we could continue 
with the consuming of the beers and 
snacks. After a while we were all told 
to go outside and the winners of both 
tours were announced and rewarded 
with a nice bottle of champagne. 
Unfortunately we just missed the first 
place. Also there was another surprise, 
the EPO board was being announced. 
This was quite a shock for me, since my 
cycling partner turned out to become 
very prominent next year.

After all this excitement and sensation, 
we could get back to drinking and 
enjoying our beers in order to bring the 
night to a beautiful end. 

I managed to get to the front of the 
group, but due to some lack of attention 
from both of us our first place was soon 
lost, since we were talented enough to 
take a wrong turn in the first hundred 
meters. As soon as we were back on the 
right track, we gave everything to catch 
up with the group again, but by going 
the wrong direction again as soon as 
we reached the TU, it started to seem 
impossible. After cycling wrong twice, 
we eventually managed to find the right 
route and the tour could finally really 
start. With some good music and of 
course the necessary fun in a bottle, this 
cycling tour was one big party. We even 
succeeded in catching up with some of 
the other participants.

After being on the road for some time 
and enjoying the beautiful meadows 
and greenhouses the surroundings 
of Delft have to offer, we reached the 
point where we were unable to find the 
right way to go again. Whether it was 
our fault or the fact that the direction 
signs were not hung up in the right 
place, is something that can be discussed 
about. After a while we decided to get 
our phones to make sure we would get 
to Delft eventually. Despite the fact 
that we had to go through a giant rain 
shower in the last few kilometres, we 

Janneke and I had arranged a beautiful 
tandem, which seemed perfect for the 
tour of 15 km. Unfortunately there 
was not enough animo for the 15 km 
tour, which meant we had to choose a 
different distance. After thinking it over 
for some time, we decided to do the 40 
km tour after all, still on our beautiful 
tandem of course.

When the day of the Bucketwheel 
had finally come, we put on our most 
beautiful outfit and went to the Huszár, 
where the tour would start. Arriving 
there, some people looked at us a little 
confused at first, but soon enough 
everybody could appreciate our outfit 
and painted faces. As soon as we were 
there we received a prominent MV 
cycling shirt and an amazing lunch, 
after which the cycling tour could 
finally start. The first group to leave 
were the people who dared to cycle the 
tour of 70 km.  After that it was our 
turn, the group of 40 km. Because of the 
rain we left a little later than planned, 
but eventually we could still start this 
beautiful journey. 

Everybody got there race bikes/tandems 
and after the President had given us 
the start sign, we could hit the road. 
In the first few meters Janneke and 

 ▲ Figure 2 – the whole group together

 ▲ Figure 1 – On our beautiful tandem

Bucketwheel tour

By E. Potthof

This year was the first time the epic Bucketwheel tour took pace. Previous years we had the culturally where everybody 
needed to find the surprise destination as fast as possible by solving puzzles and driving in the right direction, but since 
everybody wants to be somewhat of a fitgirl nowadays, this year it was decided to do a cycling tour instead. There were three 
distances that could be chosen, 15 km (including puzzles), 40 km and 70 km. For the people who don’t like cycling that much, 
even a boat was organised. 
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work, but challenged us with many 
new impressions to take in as aspiring 
geologists. However, there was a lot 
more work, and many more impressions 
and experiences awaiting us in the 
following days, as we applied what we 
had learned in the lecture halls at the 
TU into the field.

On the first day, lots of volcanic outcrops 
in the Eifel were visited, leaving many 
of us trying to visualise how great the 
forces and heat must have been then, 
compared to how calm and still the 
outcrops were now. The other group 
also got to see what the great forces of 
nature can create with their first stop, a 
quarry in the Ardennes, showing a large 
and impressive unconformity. 

Next, we set off to explore two reefs, 
where we became familiar with a 
variety of fossils, among them the 
remarkable Stromatopora. In addition, 
the sketching skills of the miners 
were tested, as both the fossils and 
the structure of the reefs needed to be 
drawn. Most drawings gave accurate 
representations of the reefs and fossils, 
some however, not so much. In my 
case, Jan Kees, upon seeing my cross 
– section, told me how much he loves 
abstract art. 

At the end of the day, everyone was 
happy to finally arrive at the hotel, 
having experienced for the first time, 
the reality of what it was like to work as 
a real geologist in the field. The first day, 
was not only a great deal of physical 

 ▲ Figure 2: Studying the Laacher See tephra wall.

 ▲ Figure 1: Large unconformity in a quarry, South of Couvin.

First years excursion

By J. Rudlang and M. Spreij

As we all know, the first-year’s excursion is carved in stone, as are the articles written about it. Year after year, the students 
follow the historic route that has been walked for many, many years. Per usual, the journey began at “Het Mijnkarretje” on 
the 23rd of April 2017. Two busses departed, three countries were to be visited, and around 70 miners were heading for the 
Ardennes and the Eifel for a rock-solid week of field work. 

During the day, we travelled between 
different outcrops, ranging across the 
Ardennes and Eifel region, with late 
hours spent divided between working 
on processing our observations into 
our reports and exploring the local 
cuisine. Everybody started to work 
as a group, making new friends and 
getting to know each other better, or in 
a more cliché way: it was a real bonding 
experience. 

On the third day, both busses were 
heading to Luxembourg, and glee 
filled the air like volcanic eruptions as 
everybody saw each other again, finally! 
This moment was almost as beautiful 
as the outcrops previously visited that 
day. Unfortunately, all good things must 
come to an end, so after a lunchbreak it 
was time to say goodbye and head our 
separate ways again.

After the rendezvous, the busses 
switched direction following the 
opposite bus´s path, and marine 
outcrops changed to fine volcanic 
outcrops. It was back on the road again, 
and time to pick up the geological 
hammer once more. The hammer was, 
among many things, primarily used 
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and learn in the field. It was also a good 
opportunity to get to know Maaike, Jan 
Kees, Joep and Wim better. Maaike even 
treated her whole group to a Vulcan-
beer in the Eifel, and Jan Kees was also 
sharing beers and discussing with the 
students throughout the trip. In other 
words, having a few beers and talking 
about our experiences was a nice way 
to end each day and process what we 
had seen. In conclusion, the first-year´s 
excursion was valuable and appreciated, 
or as we like to say: If something is 
gneiss, don’t take it for granite. 
Glück Auf! 

On the final day, some stops were 
skipped due to wicked weather and 
as we started the return journey to 
Delft, we sat crouched over our reports 
in the bus, making the final touches, 
while some eager miners celebrated 
Kingsday with a good number of 
beers. Unfortunately, it interfered 
with the bathroom breaks. Oh well, 
schist happens, and maybe the coming 
freshmen can learn from our faults. 

All in all, it was a really gneiss 
experience to apply our knowledge, 

to take rock samples. And if you didn’t 
already have a rock collection, this 
excursion was the perfect opportunity 
to start conglomerate a collection. 
For instance, the corner stones of 
my first rock collection are now iron 
oolite, phonolites, red sandstones and 
limestones with fossils. However, the 
prime piece of the collection was found 
in the Eifel, in the Laacher See area, 
and it is a grey, small and light volcanic 
rock. Though, if you look closer, you will 
see the intense MV – blue colour of the 
haüyn mineral.

 ▲ Figure 3: Posing in front of limestone in Luxembourg.
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This means snow lines can be 
determined more precisely than with 
other spectral remote sensing methods, 
such as Landsat 8.

In short, this leads to the research 
question: Can Sentinel 2 data be used 
to determine the snow lines and can 
this method be used for snowline 
determination in the Nyainqêntanglha 
Mountains? In order to answer this 
question, it is important to learn how 
to work with Sentinel 2 data. Can this 
data be processed and used in order to 
determine the snow lines? And how did 
these snow lines change compared to 
previous measurements?

 Glaciers and the Albedo Effect
In order to determine snow lines 
in a certain area, it is important to 
understand what glaciers are and how 
they are formed. Glaciers are formed 
when areas are covered in snow 
throughout the year. When there is a 
thick pack of snow, the layers in the 
lower part of the total pack will be 
compressed. This means the snow will 
recrystallize, grain particles will grow 
and air pockets between snow will 
get smaller. After two years, the snow 
turns into firn. This is a stage between 
snow and ice. Over time, air pockets 
will become smaller and smaller, while 
grains get bigger. This will go on until 
grains are several centimetres big. This 
process will take more than a hundred 
years. Since snow falls on top of ice, 
and the lower part of the snow layer 
are compressed until it becomes ice, 
snow lies higher than ice, as shown in 
figure 2. Depending on the amount of 
snow accumulation or evaporation, the 
glacier can retreat or advance. Glaciers 
can move up to several meters per day 
(National Snow and Ice Data Center 
[2016]).

which is in the lower layers of the 
glacier,
and snow, which lies on top of the 
ice. The boundary between snow and 
ice is called the snow line. Ice, snow 
and the snow line itself are shown 
in figure 1. During this project, the 
heights of the snow lines on glaciers in 
the Nyainqêntanglha Mountains are 
determined and compared to previous
measured heights of snow lines. This 
is done because snow lines give a 
good indication on how glaciers and 
thus climate is changing in a certain 
region. The heights of snow lines are 
determined by using Sentinel 2 data, 
which is data achieved from satellite 
images.

Sentinel 2 is a mission which is based 
upon spectral remote sensing. This 
method uses the reflectivity of surfaces 
of the earth to determine the type 
of land cover. One of the benefits 
of Sentinel 2 is the small resolution, 
namely 10m, while Landsat 8, another 
spectral imaging method, has 15m as the 
smallest resolution. 

Project Purpose
Outside of the polar regions, the largest 
amount of glaciers are on the Tibetan 
Plateau. Many rivers in this region are 
coming from mountain ranges, where 
these glaciers are present. Most of the 
glaciers on the Tibetan Plateau have 
been shrinking, which means water is 
released and this affects the water
discharge of large rivers, which can 
cause hazards in surrounding areas (Yao 
et al. [2012]).

Among the mountain regions 
on the Tibetan Plateau are the 
Nyainqêntanglha Mountains. This 
mountain range lies between the lake 
Nam Co and the city Lhasa. The climate 
around Nam Co and Lhasa is quite cold, 
temperatures during the summer are 
around 10 °C and during wintertime 
around -10 °C, this area is also highly 
influenced by monsoons. For this 
mountain range, it is interesting to 
know the climate variations and thus 
the growth or shrinkage of the glaciers, 
since this might influence surrounding 
areas. Glaciers consist partly of ice, 

 ▲ Figure 1: Glacier with a Clear Snow Line

Snow Lines in the Nyainqêntanglha Mountains

By T. Groenewold

I am pretty sure most of the Applied Earth Sciences students have the same experience: people asking them why they chose 
this study program, because sooner or later there will not be any jobs left in this industry. “In the future, we will not be needing 
lignite to power our houses and we will not be using fossil fuels to drive our cars. Because right now, all these processes affect 
our environment and the next generation should live on a safe and healthy planet as well.” Since my first year in Delft, these 
questions and conversations made me want to learn more about climate change and the effect of mining on the environment. 
That is why I decided to take climate change courses for my minor, so I could learn more about our planet as a system, and how 
every natural and human footprint can change it. I took courses like Global Climate Change and Physical Climatology, but I 
also did a research project on snow lines in the Nyainqêntanglha Mountains. I started this project in quarter 2 of 2016-2017, 
under the supervision of Roderik Lindenbergh.
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wavelength. All wavelengths are 
divided into groups, also called bands, 
and every method of remote sensing 
has its own amount of bands (Khorram 
et al. [2012]). 

For this research project, Sentinel 2 data 
is used. Sentinel 2 data is recorded
by the use of 2 satellites that are being 
operated by the ESA, which operate 
several Earth Observation Missions. 
The two polar-orbiting satellites are 
in the same orbit and they are phased 
at 180° from each other. The revisit 
time of one satellite is five days and the 
coverage limits are between latitudes 56 
°S and 84 °N. The swath width, which is 
the area of ground a satellite sees
with each orbit, of these satellites are 
290 km. This is larger than the swath 
width of previous multi-spectral optical 
missions such as SPOT and LANDSAT. 
This mission is a multi-spectral imaging 
mission. Sentinel 2 data has, like 
mentioned before, a specific amount of 
bands, namely 13. The data has
different spatial resolutions, which is 
the smallest possible area that can be 
detected, namely 10, 20 and 60 meter. 
All observations from the earth its 
surface are recorded, so not only ice, 
snow and vegetation, but also clouds, 
shadows of clouds and mountains, et 
cetera. In figure 5, the specific bands for 
both Sentinel 2 and Landsat 7 and 8 are 
shown. Before the data is available for 
public, the product has been processed 
several times before becoming available 
online, thus there are different levels 
of products between the different 
processing steps. 

which absorbs all incoming solar 
energy, has a value of 0. Since snow 
has a high albedo, so around 0.9 and 
ice has an albedo of 0.5, these surfaces 
reflect solar energy well. On the other 
hand, forest has an albedo of about 0.14 
and does not reflect solar energy very 
well. This means an area covered with 
snow will reflect a lot of heat and this 
will stimulate colder weather, while the 
same area covered with trees will absorb 
more heat and thus will be relatively 
warmer. These differences are visible 
in figure 4. So if the area of glaciers in 
the Nyaingenêntanglha mountains 
decreases, more heat will be absorbed 
and this way the region will have an 
extra property which will stimulate a 
warmer climate (Simmon [2014]).

Multi-Spectral Remote Sensing and 
Sentinel 2
The albedo effect is directly related to 
remote sensing. This is because remote 
sensing is a method to make earth 
observations from satellites or planes, 
so from a distance. This is usually done 
by analysing electromagnetic radiation 
that is reflected by the earth. So the 
amount of energy reflected by the earth 
its surface is measured. This amount of 
energy reflected is the same as
the albedo effect. An example is that ice 
highly reflects energy, while forest
absorbs most of the energy. This 
amount of reflectance is also called a 
reflectance signature. Spectral remote 
sensing is based upon colour, and thus 
wavelengths. Every type of land cover 
has its own typical colour and this 
means it will absorb a certain range 
of incoming waves, with a specific 

Glaciers are able to move. This is 
because a glacier usually has an 
accumulation area and an ablation 
area. The accumulation area is where 
the snowfalls, or in other words, where 
mass is added to the glacier. Usually 
this is at a higher elevation where it is 
colder. The ablation area is the lower 
part of the glacier, thus where snow is 
already turned into ice. This is where 
melting and evaporation takes place and 
thus where the glacier mass is reducing. 
Between these two different areas is 
where the equilibrium of the system is, 
this is where the accumulation is equal 
to the ablation. The snow line is a good 
indicator of where the equilibrium 
is. The total mass balance of a glacier 
indicates if the glacier is growing or 
shrinking, so it shows if there is more 
accumulation, or more ablation taking 
place (National Snow and Ice Data 
Center [2016]). Figure 3 explains a 
mass balance of a glacier, showing the 
accumulation area, ablation area and 
the equilibrium line (ELA).

Glaciers influence climate in regions 
as well. When the sun is shining, the 
earth (partly) absorbs heat. The whiter 
the area which received solar energy, 
the more energy is reflected back into 
space. The darker the area, the more 
solar energy is absorbed. Albedo is a 
quantity which indicates how well 
a surface reflects solar energy, this 
quantity is unitless. A white surface, 
which reflects solar energy entirely, 
has a value of 1, while a black surface, 

 ▲ Figure 2: Properties of Snow and Ice 
Grains (Centre for Ice and Climate 
[2016])

 ▲ Figure 3: Total Mass Balance of a Glacier (Armstrong, 2010)
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by ESA is divided into several granules, 
which are different areas within the 
total data set. Sen2Cor was able to work 
with these granules, so this is how parts 
of the total data set can be processed 
to a level-2A product. Processing one 
single granule at a 10m resolution took 
approximately 2,5 hours. 

After processing the data, the snow 
lines were visible in SNAP. After 
implementing an elevation model into 
SNAP, it was possible to compare the 
snow lines to the actual elevations.  A 
picture of a snow line in SNAP is shown 
in figure 6.

Chosen Glaciers and Determined Snow 
Lines
Not all the snow lines of every glacier in 
the Nyaingenêntanglha mountains are 
determined. Six glaciers were chosen, 
and only the snow lines of these glaciers 
were determined. These six glaciers 
were also the glaciers used in a previous 
project, where Leonoor Portengen 
(Portengen, [2014]) determined the snow 
lines from 2001-2014 by using Landsat 
data. These glaciers are shown in figure 
7. There are glaciers on the north and 
south side of the mountains, just as west 
and east side of the mountains. These 
different glaciers are chosen because 
climate, and thus snow lines, can be 
different in different regions. Other 
factors such as monsoons, which are 
moist or dry winds blowing over the 
continent, also highly influence these 
regional differences. After obtaining 
the snow lines of these glaciers in 2016, 

Processing Sentinel 2 data
Processing the Sentinel 2 data was 
possible by using the software called 
SNAP. This software is available on the 
website of the European Space Agency 
(ESA). The Sentinel 2 data was available 
on the Copernicus website. Both the 
software as the data was available for 
free. 

First of all, the provided data is in Level 
1C, so Top of Atmosphere, format. This 
needs to be converted to a Bottom of 
Atmosphere format, also called a level-
2A product, before using the data. 
This is done by using the Sen2Cor 
plugin, a tool provided by ESA. There 
were some problems with SNAP and 
Sen2Cor.  SNAP is quite new software 
and therefore still has some small 
issues. The first problem was that 
Sen2Cor was not working as a plugin 
in SNAP, Sen2Cor can only be used in 
the command window. Second of all, 
Sen2Cor can only process data when it 
all has the same resolution. The Level-
1C format had all different resolutions 
in the files, but in order to use Sen2Cor, 
all the data must be resampled to the 
same resolution. This is easily solved by 
using the resample tool in SNAP. The 
third problem was that the data sets 
provided were, after resampling, too big 
for Sen2Cor and the plugin would crash. 
Unfortunately sub setting in SNAP is 
not possible yet, due to the fact that this 
software is new and ESA has not been 
able yet to implement the sub setting 
tool into SNAP. However, there is 
another solution. All the data provided 

The levels are: Level-0 (L0), Level-
1A (L1A), Level-1B (L1B) and Level-
1C (L1C). L0 is the compressed raw 
data, L1A is uncompressed data, L1B 
is radiometrically corrected radiance 
data and is composed of granules. This 
means the entire image is
divided into smaller images called 
granules. L1C provides the Top 
of Atmosphere (TOA) with a sub-
pixel multi-spectral and multi-date 
registration. Several masks are defined, 
such as cloud masks and water/
land masks. The tiles of this level is 
100 by 100 square kilometres. After 
downloading, the user can process 
the product further, which results in 
a level-2A product. This shows the 
Bottom of Atmosphere (BOA). The 
Top of Atmosphere, or TOA, is the 
satellite image which also recorded 
the reflectance of clouds, aerosols and 
gases, while this is filtered out when the 
Bottom of Atmosphere
is produced.

 ▲ Figure 4: Albedo of Ice and Snow 
(National Snow and Ice Data Center 
[2016])

 ▲ Figure 5: Bands of Sentinel 2, compared to Landsat 7 and 8 (USGS [2016])
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they were compared to the snow lines 
obtained by Leonoor Portengen, which 
were snow lines from 2001-2014. 

The current snow lines of the 
Nyainqêntanglha Mountains are 
varying throughout the entire 
mountain range. There are differences 
between north and south, but also 
between west and east. The snow lines 
are the lowest in the north part of the 
mountains and the highest in the south 
part. The average elevation is 5590 m in 
the north part and 5764 m in the south 
part. It works the same way for the east 
and west part of the mountain region. 
The west part has high snow lines, 
which is an average 5717 m, while the 
east part has an average elevation of 
5673 m. These results can also be used 
see how these snow lines are changing 
in this mountain region. The current 
snow lines achieved in this project are 
fitting into the graphs made for the 
years 2001 till 2014. Where the snow 
lines have been increasing from 2001 
till 2014, they seem to keep increasing in 
2016. Where lowering of the snow lines 
takes place, so mostly in the south part, 
decreasing of elevation continues in 
2016. This could mean that some regions 

like the north part and the mid part, 
are getting warmer by climate change,  
while other regions, like the south part 
are getting colder. The west part has 
higher snow lines as well, but the snow 
lines seem to decrease and thus it seems 
to get colder. On the other hand, the 
east part has lower snow lines, but these 
seem to increase faster than the west 
part its snow lines are decreasing.

Although the results seem to be in 
line with previous results, it is still 
recommended to increase the accuracy 

of the achieved snow lines. The results 
show that snow lines can change a lot 
throughout the year, but only four data 
sets in a year time were chosen and 
this is not enough to derive an average 
snow line. Also, in order to determine 
climate change, data from before 2001 
must be used as well, since climate is the 
average weather over a 30 year interval 
and thus climate change cannot be 
measured over 15 years. Besides the fact 
that I was able to determine the snow 
lines and compare these to data from 
2001-2014, I also worked with Sentinel 
2 data, which shows it is possible to use 
Sentinel 2 data in order to determine 
snow lines. 
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 ▲ Figure 6: Example of a Snow Line (10 May 2016, South-West glacier)

 ▲ Figure 7: Locations of the Chosen Glaciers in the Nyainqêntanglha Mountains 
(Portengen [2014])
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took over six months after this before 
we were actually freed.”

Until the very last moment, het 
Noorden was visited by many customers 
who enjoyed the café. Only during 
the last weeks of the war in 1945, het 
Noorden had to be closed, as Lies and 
the rest of the Garos family left Delft 
themselves. After the war, het Noorden 
opened quickly again and many guests 
visited. These were students again, 
but also tourists and people from Delft 
still affected by the war:  “Many people 
whose children were fighting in the 
Dutch Indies were visiting the café. It 
was terrible to hear what they were 
going through as their sons went to war 
there.”

After Jan Garos died in 1966, het 
Noorden needed a new owner, and the 
Miners were happy to be so. “When my 
father got ill, my mother runned the 
café on her own for a while, but it was 
very hard for her to run it on her own. 
The Miners luckily reopened the café in 
1972. It was wonderful. My father had 
always been so united with the Miners 
and this was his wish for het Noorden. 
The Miners were very happy and so 
was I. I am very glad het Noorden is still 
runned by the Miners these days.” 

Jan Garos really enjoyed activities 
organised by the Miners, but also the 
ones organised by the rowers from 
Laga. Jan and Lies visited the Varsity 
every year to watch the rowers they 
knew from the café, with whom they 
also attended the Jan Garos-dinner 
(held by the rowing association) during 
the night before.

Even during World War II, het Noorden 
was open for all its customers. Lies 
went to her primary school at the 
Voldersgracht at the time, the current 
location of the Vermeer museum. 
People from the National Socialist Party 
in the Netherlands (NSB) lived close 
by het Noorden and they were always 
curious about what was going on in the 
café. They walked by day and night. 
The German soldiers did many house 
searches in and around Delft during 
the war. “I remember the first time they 
searched the house. I slept on the third 
floor and was still a young girl. They 
smashed the doors and created a mess 
throughout the entire house.”

Happy moments could also result in 
great disappointments during the war, 
just like Mad Tuesday, Lies explains. 
“The first Germans had left Delft and 
people felt relieved. Out of the blue we 
heard that it was all cancelled. It still 

Jan Garos ran the café until 1966 and 
always did so with great pleasure. 
His wife, Lies’ mother, always cooked 
dinner for the guests. In the later 
years she even prepared breakfast in 
the café, which was beloved by many 
students. Lies has great admiration for 
her mother, about whom she explains: 
“She always did that with such pleasure, 
that’s something I have started to 
admire more and more over the years 
as I got older.” It was a busy life for her 
parents to run a café and have two small 
children around, but they combined 
those things well.

The café was mostly visited by students 
and tourists. Some students were from 
Laga, but most of them were Miners. 
“As a girl, I was always in and around 
het Noorden. It was always a busy place, 
especially on Wednesday nights, which 
was really the Miners’ night. Even in 
the old days, we regularly had to renew 
the floor in het Noorden, but apart from 
that, I think het Noorden has always 
remained its true character. Especially 
the large amount of road signs is 
what characterizes the café.” During 
those Miners’ nights, table football 
competitions were the main activity, 
and Lies competed in them herself, 
which she really enjoyed. 

Inteview Lies Garos

By J.A. Steijn

As a true Delft girl, born and raised in the pittoresk city center, Lies still lives in Delft with pleasure. She turned 85 years old 
lately, and has by now two great-grandchildren already. Lies is daughter of the former owner of het Noorden and honorary 
member, Jan Garos. Even today, she still frequently visits Barbaraborrels and other MV events. She spent her childhood next 
to het Noorden as she lived there together with her father, mother and brother.
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between being able to draw a picture 
of thrust fault and recognizing one 
in the field, by upside-down turned 
formations. Most of our group will 
probably never be able to look at a 
mountain or outcrop the same, without  

Our areas of fieldwork consisted of 
huge limestone formations formed in 
the Cretaceous. Tectonics activities 
deformed the rocks enough to keep us 
busy for 3 weeks , which went by very 
quick and very slow at the same time . 
From day  one the temperatures already 
exceeded everything we normally 
hope for during a Dutch summer and 
it continued to do so (with a one-day 
exception) until the day we left. This 
resulted in nice hikes and adventures 
during the first week in search of 
outcrops. Some outcrops  were nicely 
situated next to a road or parking spot, 
others were only accessible by river or 
covered with tormenting bushes. After 
a solid week of walking, the board of 
the MV came to visit us in the weekend 
which was really nice . The second week 
mostly existed of hikes and exploration 
too, but after that most data was 
collected. We spent the rest of our days 
drawing and thinking in our houses or 
camping about folds and faults.   

Besides being fun, Vesc was also very 
educational. I never quite realized until 
then, but there is a huge difference 

 ▲ Figure 2: The first day  ▲ Figure 3:  River

Letter from Vesc

By K. Harms

Life at Applied Earth Sciences is not always about what you can learn from your books,  but also about what you can learn in 
the field. The geological fieldwork in France, traditionally called Vesc, at the end of the second your is one of those times that 
students get to apply their knowledge in real-life. The geological fieldwork in France, traditionally called Vesc, at the end of the 
second year is one of those times when it is good to study AES. Halfway through May, 48 miners exchanged Delft for South-
East France, to spend three weeks in the field . The fieldwork areas (each 6 by 9 km) were mostly dominated by rivers, cliffs, 
trees, rocks and mountains; the best playground we mining engineers can get. 

asking questions about “the why and 
the how”  and start thinking about what 
happened during the last X million 
years . The nice thing about Vesc is 
that, besides doing math and physics, it 
shows that Applied Earth Sciences also 
contains a very practical side which you 
cannot find in any lecture room.

At the 10th of June, everybody was 
safely back in Delft again, catching up 
on their sleep.  Until summer we now 
spend our days writing a report and 
improving our maps and cross sections. 
In the end, some people had more luck 
than others, but eventually everyone 
will probably have had an ‘okay’-time at 
least, if not (very) pleasant. This could 
not have been the case without our 
geological hammers and compasses, 
immense loads of baguettes, the heroes 
of the ANWB (who saved two groups 
with 
substitutive transport after their cars 
broke down), three weeks of great 
weather and a fair amount of sun 
screen. 

A firm Glück Auf to all! 

 ▲ Figure 1:  View of the area near Sahune
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The projection method is based on a 
translation of the non-partitioning 
tracer response curve to the partitioning 
tracer curve using a time and amplitude 
scalar. Robustness of this method is 
achieved by performing a least squares 
optimization that takes into account all 
available data in order to find optimal 
fitting time and amplitude scalars for 
tracer data translation. This projection 
method provides accurate early 
time oil saturation estimations based 
on limited partitioning tracer data. 
Especially if responses are incomplete, 
contain multiple peaks caused by 
reservoir heterogeneities, have a 
low sampling frequency and contain 
large measurement errors, the least 
squares projection method provides a 
most accurate oil saturation estimate, 
compared to other methods.

Theory
IWPTTs are executed to determine 
average areal oil saturation. 
Additionally, information on well 
communication and presence of 
various flow paths is also obtained. 
An active partitioning tracer and 
an inactive non-partitioning tracer 
are injected simultaneously into a 
reservoir interval. The active tracer 
partitions into the oil phase whereas 
the non-partitioning tracer does not. 
As a result the partitioning tracer will 
arrive at the producer with a time lag 
with respect to the non-partitioning 
tracer, which moves with the water. 
The time lag is directly related to the 
average areal oil saturation through 
the chemical partitioning coefficient 
that can be determined from laboratory 
experiments. The time lag caused by 
partitioning is visualized in figure 1. For 
negligible oil flow rates with respect to 

Abstract
The Inter- Well Partitioning Tracer 
Test (IWPTT) is a method to determine 
average oil saturation between an 
injector-producer pair. Tracer tests can 
be used to quantify incremental oil 
recovery in enhanced oil recovery (EOR) 
pilots and for reservoir surveillance 
purposes. Various interpretation 
methods can be applied: peak arrival 
time comparison, Residence Time 
Distribution Analysis (RTDA), 
extrapolation methods and projection 
methods. Various sensitivities influence 
the outcome, accuracy and consistency 
of these methods. First and foremost, 
reservoir geometry and heterogeneity 
have significant impact on the shape 
of the tracer response curve, and on 
the accuracy of the subsequent oil 
saturation estimation. The presence 
of multiple flow paths can be clearly 
identified from tracer responses and 
oil saturation of each flow path can 
be determined individually by use of 
extrapolation and projection methods. 
Thus, potential permeability baffles 
or barriers can be identified and static 
reservoir models can be improved by 
evaluating tracer response data. Further 
key sensitivities are sampling duration, 
sampling frequency and measurement 
errors. An incomplete tracer response 
can lead to significant loss of accuracy 
of oil saturation determination by 
RTDA. A low sampling frequency has 
severe impact on the accuracy of oil 
saturation estimation, especially if large 
measurement errors are present. For 
timely execution of an EOR project, 
an early estimation of oil saturation is 
desirable. In this study, a new and robust 
analytical projection method is proposed 
that enables early time estimation of 
oil saturation based on limited data. 

 ▲ Equation 1

Master Thesis

S.P. Busch, Delft University of Technology, D.W. van Batenburg, Shell Global Solutions International B.V.
C.P.J.W. van Kruijsdijk, Shell Global Solutions International B.V.

Tracer tests are commonly applied in enhanced oil recovery (EOR) pilots to establish the connectivity between injectors and 
producers and are also used for regular reservoir surveillance purposes. In an Inter- Well Partitioning Tracer Test (IWPTT), a 
partitioning tracers is injected together with a non-partitioning tracer to determine the average oil saturation in the flooded 
area between an injector-producer pair (figure 1). IWPTTs can be applied in enhanced oil recovery (EOR) pilots to quantify 
remaining oil saturation before and after EOR-agent injection in order to quantify the incremental oil recovery. For timely 
execution of EOR projects, early estimation of remaining oil saturation is desirable. For early oil saturation estimations, various 
extrapolation and projection methods can be applied on the tracer test response. In this context, reservoir geometry and 
heterogeneity play a vital role, as these influence the tracer response and subsequent extrapolation and projection methods. 
In this paper, a robust analytical projection method  is proposed that enables early time estimation of oil saturation based on 
limited data. The method is based on a projection of the non-partitioning tracer response curve on the partitioning tracer curve 
using a time and amplitude scalar. Robustness of this method is achieved by performing a least squares optimization that takes 
into account all available data. This projection method provides accurate early time oil saturation estimations based on limited 
partitioning tracer data. Especially if responses are incomplete, contain multiple peaks caused by reservoir heterogeneities, 
have a low sampling frequency and contain large measurement errors, the least squares projection method provides a most 
accurate oil saturation estimate, as compared to other methods.

water flow rates (i.e. the movable oil 
is negligible with respect to residual 
oil), the average oil saturation can be 
determined from (Cooke Jr, 1971):

Where:  So is the average oil saturation, 
TR and TW are the retention time 
of partitioning tracer and the non-
partitioning water tracer, respectively 
and K is the oil/water partition 
coefficient.

A typical tracer response obtained at a 
producer will be of the form presented 
in Figure 2. The horizontal axis is 
expressed in pore volumes produced 
(PVprod), which is defined as:

 ▲ Equation 2

where: Cum(Liqprod) is the cumulative 
produced liquids in [m3] and PVbox is 
the pore volume of box
model in [m3]. The vertical axis 
represents the residence time 
distribution, or exit age distribution, E(t) 
which is defined as (Dugstad et al., 2013):

 ▲ Equation 3
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However, these methods do not take 
into account the full transformed form 
of the partitioning tracer response: the 
partitioning tracer curve can be derived 
from the passive tracer curve by a 
projection in both time and amplitude 
space. Especially, for larger values of the 
partitioning coefficient, the amplitude 
scalar becomes essential. A visualization 
of the proposed projection is presented 
in Figure 3. On the y-axis the exit age 
distribution E(t) is denoted (defined by 
equation 3) and on the time axis PV is 
denoted (determined by equation 2).

A least squares optimization could be 
applied to the full extent of available 
data, in order to find optimal fits for 
the time and amplitude scalars. This 
method is more robust than the peak 
translation or derivative methods 
(Busch, 2016), as all available data 
points are taken into account (Figure 
3) and the effect of measurement 
errors is minimized. The least squares 
method aims to minimize the sum of 
squared errors between the available 
(true) partitioning tracer data and the 
projected (estimated) partitioning tracer 
data ( ˆ y). In this case ( ˆ y) is a function 
of the non-partitioning (passive) tracer 
data and contains scalars ft and fn. The 
sum of squared errors that is targeted to 
minimize, is referred to as the objective 
function x^2  (equation 4). The ultimate 
aim is to find optimal fitting scalars ft 
for time (PV) and fn for the amplitude 
to minimize x^2. Further information 

distribution is the distribution of times 
used by a population of tracer particles 
to travel through a medium (Dugstad 
et al., 2013). As the tracer particles 
follow different flow paths, the tracer 
particles will arrive at the producer at 
different times. In theory, the average 
oil saturation between injector and 
producer can be exactly determined 
from the complete distribution of 
partitioning and non-partitioning tracer 
concentrations arriving at the producer. 
Note that it is assumed that all injected 
tracer is recovered at the producer. 
In case of multiple producers the 
contributions from all producers have 
to be considered. Shook et al. (2009) 
and Dugstad et al. (2013) explain how to 
calculate the average oil saturation from 
residence time distributions this method 
further be referred to as Residence Time 
Distribution Analysis (RTDA).

Projection methods
Sharma et al. (2014) describe curve 
extrapolation techniques to estimate 
the oil saturation from incomplete 
tracer responses. Tang (1995) has 
presented a method called of 
“chromatographic transformation” to 
estimate oil saturation from incomplete 
tracer responses. Dugstad et al. (2013) 
presented a method of normalizing and 
overlaying the passive and partitioning 
tracer responses, and determining the 
time transformation factor thereafter. 
Both methods appear to provide a decent 
estimate of the average oil saturation. 

where C(t) is the produced tracer 
concentration in [kg=m3], Qp(t) is 
production rate in [m3=s] and M is the 
injected tracer mass in [kg]. Figure 2 
is based on a 1D box model where the 
oil saturation has been initialized at 
residual oil saturation, so no movable 
oil is present. Equation 1 can now be 
utilized to determine the average oil 
saturation of the box model. Most 
common is to use the mean arrival 
times which in this case coincide with 
the peaks of the curves.

Residence time distribution analysis
One method to determine the oil 
saturation from a IWPTT is to determine 
the mean residence time,
or first temporal moment (Deans et al., 
1978). Tang et al. (2003) extended the 
model developed by
Brigham et al. (1965) to include non-
partitioning tracers and estimate 
oil saturation in individual layers 
from the tracer responses. Note that 
these methods assume homogeneous 
properties per layer. Shook et al. (2009) 
introduced a theoretically accurate 
method of determining oil saturation 
by analyzing the full distribution of 
tracer residence times and thus taking 
into account heterogeneities between 
layers. Shook’s method consequently 
provides information on reservoir 
geometry and heterogeneity, as well as 
estimate of the average oil saturation 
of the targeted reservoir volume 
(Shook et al., 2009). The Residence time 

 ▲ Figure 1 Diagram of partitioning and non-partitioning tracer 
flood. The partitioning tracer will arrive at the producer with 
a time lag compared to the arrival time of the non-partitioning 
tracer, which moves with the water phase. Reworked from 
The Petroleum Engineering Handbook, pp 625 (Holstein, 
2007).

 ▲ Figure 2 Typical tracer response for 1D box model. Simulat-
ed tracer response for 1D box model with an injector and a 
producer. Oil saturation is initialized at residual state so no 
movable oil is present. Exit age distribution E [1=d] is presented 
as function of produced pore volumes.
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van Batenburg and van Kruijsdijk 
(2017).
An inter-well partitioning tracer test 
can provide valuable information 
on average oil saturation between 
an injector and producer. Various 
response interpretation methods for oil 
saturation determination are described 
in literature:
-Residence time distribution analysis 
(Shook et al., 2009)
-Response extrapolation method 
(Sharma et al., 2014)
-Mean arrival time method (equation 1)
-Peak translation method (Busch, 2016)
-Derivative method (Busch, 2016)
-Least squares projection method (this 
paper)

which is based on all available data, 
if the translation fitting scalars fn 
and ft for are found by least squares 
optimization.

Application of least squares projection 
method
By use of the least squares projection 
method, average oil saturation can 
be estimated shortly after first 
breakthrough time of the partitioning 
tracer at the producer. In figure 4, an 
example is presented where only little 
data is available on the tracer responses. 
By use of the least squares method, 
the partitioning tracer response is 
projected, based on the non-partitioning 
response. In order to perform full 
RTDA, the tracer responses are also 
extrapolated. The resultant calculated 
oil saturation matches almost with 
the average simulated oil saturation 
in the box model (the relative error of 
0.17 % can be attributed to numerical 
causes). Other applications of projection 
methods are presented by Busch (2016).

Discussion
For core flood verifications, field pilot 
simulations and a sensitivity study, 
please refer to Busch (2016) and Busch, 

and explanation on the least squares 
projection method is presented in EAGE 
proceedings: Busch, van Batenburg, van 
Kruijsdijk (2017).

Equation 1 can now be expressed in 
terms of the projection fitting scalar ft :

 ▲ Figure 3 Projection by least squares optimization. Time and amplitude scalars are 
found by performing a least squares optimization on all available time and tracer rate 
data. The benefit of this method compared to other methods is that all data is taken 
into account instead of only one data point at the peak (or derivative peak) of the 
response. This leads to a more robust projection. This example concerns a 2D box 
model.

 ▲ Equations 4, 5 and 6

 ▲ Equation 7

 ▲ Figure 4 Least squares projection application. With very little data available on the 
partitioning tracer curve, an accurate projection of the partitioning curve can be 
achieved. The partitioning curve is projected by using the least squares optimization 
to find optimal fitting time and amplitude scalars between the non-partitioning and 
partitioning curve.

-Time scalar method (equation 7)
Various factors influence the outcome 
and consistency of these methods. So, 
the ultimate accuracy of residual oil 
saturation estimates depends on the 
chosen method in combination with the 
factors affecting the chosen method for 
response analysis. The factors that have 
been investigated are:
-Reservoir geometry and heterogeneity
-Sampling duration
-Measurement errors
-Sampling frequency
-Oil mobility
-Chemical partitioning coefficient K
First and foremost the geological 
structure of the reservoir influences 
the form of the tracer production 
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residence time distribution analysis 
requires a complete response, the 
derivative or peak projection methods 
require limited noise and extrapolation 
methods require responses of close-to-
homogeneous shape.

Conclusions
•Reservoir geometry and heterogeneity 
have significant impact on tracer 
response shape.
•The simulations in which the oil 
saturation is known show that reservoir 
geometry and heterogeneity influence 
the accuracy of oil saturation estimates 
from tracer responses.
•Tracer responses could be used to 
improve static reservoir models or to 
screen-out certain geological model 
realizations.
•Apart from reservoir heterogeneity, 
other key sensitivities are sampling 
duration, sampling frequency and 
measurement errors.
•By sampling duration the completeness 
of the tracer response is meant. The 
longer the tail of the response, the more 
accurate the subsequent oil saturation 
determination.
•By sampling frequency the number of 
samples that are analysed per time unit 
is meant. The more data points available, 
the least influence measurements errors 
have on the subsequent oil saturation 
estimates.
•The proposed projection technique 
enables an early time estimation of oil 
saturation based on limited data.
•The robustness of this method is 
achieved by using a least squares 
optimization that takes into account all 
available data in order to find optimal 
fitting time and amplitude scalars for 
tracer data translation.
•Especially if responses are incomplete, 
contain multiple peaks caused by 
reservoir heterogeneities, have a 
low sampling frequency and contain 
large measurement errors, the least 
squares projection method provides a 
most accurate oil saturation estimate, 
compared to other methods.
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flow paths. It is important to realize 
that the underlying assumptions of the 
inter-well partitioning tracer test are 
that the oil is not mobile and that the 
oil/water partitioning coefficient can 
be determined with sufficient accuracy. 
Mobile oil along the flow path of the 
partitioning tracer will result in earlier 
arrival of the partitioning tracer and 
lower estimated oil saturation. Larger 
values of the partitioning coefficient 
result in later arrival of the partitioning 
tracer but oil saturation estimates are 
less sensitive to errors in the value of 
the partitioning coefficient. In summary, 
the most vital sensitivity of the inter-
well tracer test appears to be reservoir 
heterogeneity. Heterogeneities can 
cause multiple peaks to be present in 
the tracer response. These multiple 
peaks cause extrapolation difficulties, 
large errors if RTDA is applied and can 
cause the least squares optimizer to 
find a local minimum resulting into an 
erroneous projection. Secondly, the total 
sampling time plays a vital role. If tracer 
responses are incomplete, RTDA does 
not suffice and the uncertainty in the 
least squares method estimate greatly 
increases if the peak of the partitioning 
tracer has not yet arrived. Thirdly, a 
low sampling frequency in combination 
with large measurement errors cause 
significant uncertainty in oil saturation 
determination. In this paper a variety 
of oil saturation estimation methods are 
discussed. Not all methods work equally 
well for all conditions.Certain methods 
would be better applicable in certain 
cases. If a complete response is available, 
RTDA would provide a most accurate oil 
saturation determination, whereas if a 
response is incomplete, the least squares 
projection method in combination 
with equation 7 is more desirable. In 
further detail, if a response becomes 
complete after projection has been 
applied, a combination of least squares 
projection followed by RTDA could 
prove just as accurate as a combination 
of least squares projection followed by 
equation 7 Considering the form of 
tracer responses, a worst case scenario 
would consist of a very heterogeneous 
response, which is incomplete, suffers 
of severe measurement errors and 
has a very low sampling frequency. 
Nevertheless, if this is the case, the 
least squares projection method in 
combination with equation 7 provides 
the best estimate of the average oil 
saturation, although with significant 
uncertainty. Under such conditions, 
any other method would not suffice: 

response and subsequent interpretation. 
Reservoir geometry and heterogeneity 
can have significant impact on the 
shape of the tracer response curve. The 
presence of two or more separate major 
flow paths can be clearly identified 
from the tracer response. The oil 
saturation of each flow path can even 
be determined individually (Busch, 
2016). Whilst the shape or form of 
tracer response differs, the accuracy 
of resulting oil saturation estimation 
is also affected. Different geological 
models result in different relative 
errors (Busch,2016). Whilst a certain 
geological interpretation can have an 
evident effect on the shape of the tracer 
response curve, vice versa, information 
from tracer responses could be used 
to improve static reservoir models or 
to screen-out certain geological model 
realizations. An incomplete tracer 
response can lead to loss of accuracy 
of oil saturation determination (Busch, 
2016). RTDA provides incorrect results 
for oil saturation determination if 
the tracer response is not complete. 
In reality, however, it will not always 
be possible to wait for the full tail of 
tracer response to be produced. For that 
reason various methods can be applied 
to enable saturation estimation at early 
times. Exponential extrapolation could 
be considered, or a variety of projection 
techniques. Among the various 
methods, the least squares projection 
method appears to be the most robust. 
The least squares projection method 
could be combined with extrapolation 
and RTDA thereafter. Alternatively, 
oil saturation can be calculated directly 
by equation 7. The least squares 
method allows for estimating the 
oil saturation, even if little data of 
the partitioning tracer response is is 
available (Figure 4). Nevertheless, based 
on simulated field cases and simulated 
core-floods, information on the peak 
arrival of the partitioning tracer 
significantly improves the confidence 
in the interpretation (Busch, 2016). 
A low sampling frequency can also 
have significant impact on accuracy 
and consequently uncertainty in oil 
saturation estimates, especially if large 
measurement errors are present (Busch, 
2016). Note that if sampling frequency 
is low and measurement errors are 
significant, the resulting fluctuations 
could be interpreted as originating 
from reservoir heterogeneities. It is 
important to distinguish between the 
two, before drawing conclusions on 
possible presence of major and minor 
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beautiful section and after hammering 
endlessly we neatly mapped it all. 
However, the isograds were very close 
to each other, which may seem bizarre, 
but that was what we observed. We 
proudly showed our map and the 
response to our work was: “So you didn’t 
understand it all…” We took the teacher 
back to the location and he saw exactly 
what we saw. “It can’t be right, but I see 
it” he said amazed.”

This fieldwork excursion has been part 
of the bachelor for 50 years. What are 
the areas of improvement compared to 
before?

“I try to stick to what the students did 
years before, however, now there are 
many new technical resources. I used 
to bring stereoscopes and aerial photos 
with me, but that is all in the past as 
these can be found in Google Earth for 
example. In the end the goal is the same: 
you have your own geological problem 
and you should solve this problem in 
3D. There is not just one ‘right’ answer, 
many may be correct provided that it is 
strongly argued.”

When, where and how was your first 
fieldwork?

“My first fieldwork was in 1984 and 
it took place in the Ardennes. I was a 
first-year student. Besides the fact that 
I wasn’t fond of the teacher that came 
along, I had a wonderful time. I still 
remember that I went nuts together 
with two of my fellow students and 
all we thought was ‘Yes! What a great 
choice did we make! I thought it was 
really cool that when you found certain 
rocks at a location and you rationalize 
where else these rocks should be, that 
they were actually there! I really liked 
that. I saw my first outcrops there and 
I discovered anticlines and so on. I 
thought it was great!”

What was the best thing you 
experienced in the field as a student?

“Well, I think it was funny how we 
staggered our petrology teacher. We 
were mapping in the Pyrenees and 
one of the assignments was to map 
the metamorphic grades. We found a 

NR eats with Jan-Kees in Vesc

By J.A. Steijn

The second-year excursion took place a few weeks ago and what is better than an edition of ‘Dining with …’ with our geologist 
Jan Kees Blom, the coordinator of the fieldwork in the beautiful La Drôme in South of France. We had dinner at ‘La Charette 
Bleue’, which is a restaurant Jan Kees and many others speak highly off and after that evening we all agreed. The great location 
combined with great local wine and food lead to a long evening of sharing stories and experiences. 

What is so great about La Drôme for the 
second-year excursion?

“It’s simple: the geology is easy enough 
for you to understand, however, it is 
hard enough to give you nightmares.”

What do you enjoy as a teacher during 
fieldwork?

“I love it when the students have their 
aha-moments where they suddenly 
understand what they see. Some people 
ask me if it doesn’t get boring going here 
every year, but it really doesn’t! Each 
year I take new students with me and 
that makes every fieldwork excursion 
different. And besides, I could have 
been a math teacher writing notes on 
a blackboard, but instead I am here in 
the South of France. So I think it is safe 
to say that I’m very lucky and no, it 
definitely doesn’t get boring!”
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Weber Puzzle

By Prof.ir. K.J. Weber

Puzzle, Bad Practice in a Coalmine

This puzzle is primarily intended for the older mining engineers who were obliged to work in a coalmine for two summers 
as part of their study, an unforgettable experience. In Limburg you started with a couple of days instruction in the teaching 
mine to learn about the safety rules. Carrying a box of matches into the mine was punished by instant dismissal for example. 
In each of these four pictures there are two situations that signify that somebody is not obeying the rules or that there is a lack 
of maintenance. Can you identify what is wrong? 
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Firstly you have to calculate the volume of the 12 blocks which adds up to 1000. Thus we have a 10x10x10 cube. Obviously 
with the block ribs with sizes of 3, 4, 5, 6 and 7, you will see that 5 poses a problem since no other than another block with a rib 
of 5 will fit in the cube. Thus blocks 8 and 12 will have to be put on top of each other into a slab of 10x6x3 = 180. Next we have 
three blocks with ribs of 7 blocks. Four of these block scan also be put together into a slab of 7x10x4 = 280. This leaves a corner 
pillar of 10x4x3 = 120 consisting of blocks 6, 10 and 2. Blocks of the same size can be interchanged and the slab scan be turned 
around as long as they fit together.

Weber Puzzle Solution

By Prof.ir. K.J. Weber

Solution to the Duparc Cube Puzzle
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Phd Defence:

mr. P.B. Pisupati
“Seisic Waveform Inversion. Bump Functional, Parameterization Analysis and Imaging ahead of a Tunnel-Boring Machine.

mr. C. Almagro Vidal
“Passive seismic interferometry for reflection imaging and monitoring”

mr. R.N. Tollenaar Gonzalez
“Experimental Investigation on the Desiccation and Fracturing of Clay”

mr. A.G. van Turnhout
“Characterizing Dominant Processes in Landfills to Quantify the Emission Potential”

Mr.Ir. N. Lenchenkov
”Conformance control in heterogeneous oil reservoirs with polymer gels and nano-spheres”

mrs. Ir. A.E. Pęksa
“Carbonated Water Flooding: Proces overview in the frame of CO2 flooding”

mr. N. Bešinović
“Integrated capacity assessment and timetabling models for dense railway networks”

mrs. P.V. Pham
“Bio-based ground improvement through Microbial Denitrification and Precipitation (MIDP)”

mr. J. Ran
“Analysis of mass variations in Greenland by a novel variant of the mascon approach”

Master:

Martijn Hurkmans
“The Development of a Micromodel Protocol followed by a Study of Oil Mobilization in the Micromodel”

Lorraine Sijbrandij
“Desiccation, Crust Formation & Consolidation of Soft, Cohesive Soil Due to Atmospheric Conditions. A case study of the 
Marker Wadden”

Graduation Subjects
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Date        Event

Juli
06/07/2017        Velzeboercup and end of the year BBQ
07/07/2017        Barbara Drink

Augustus
17/08/2017-20/08/2017       Zero’s weekend
19/08/2017        Mijndoop
20/08/2017-24/08/2017       OWEE
30/08/2017        Change of  the Board  in cafe ‘Het Noorden’ 

September
02/09/2017        Barbara Drink
16/09/2017        Bergbau Seen Cup

Oktober
06/10/2017        Barbara Drink, Mussel Meal
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www.huismanequipment.com

HUISDRILL 12000

OUR ANSWER 
TO EFFICIENT
DRILLING

SAFER - FASTER - GREENER

The HuisDrill, as designed with Huisman’s DMPT technology and unique construction methodologies, 

exceeds many capabilities of competing drill ship designs. The design of the vessel is made to optimally 

accommodate the drilling process. For more information please visit our website.


