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News

Aeolus: Wind satellite 
weathers technical storm
09 Jun 2018

They say there is no gain without pain, but when the European 
Space Agency (Esa) set out in 2002 to develop its Aeolus 
satellite, no-one could have imagined the grief the project 
would bring.
Designed to make the most comprehensive maps of winds 
across the Earth, the mission missed deadline after deadline 
as engineers struggled to get its key technology - an ultraviolet 
laser system - working for long enough to make the venture 
worth flying.

h t t p s : // w w w . b b c . c o m /n e w s /s c i e n c e - e n v i r o n m e n t -
44415752?intlink_from_url=https://www.bbc.com/news/
topics/c1038wnxeyzt/earth-science&link_location=live-reporting-
correspondent

Scientists find pre-
earthquake activity in 
central Alaska
05 Jun 2018

New research may help future work in early warning systems 
for earthquakes. Scientists found evidence for accelerating 
activity before a 2016 earthquake in a laterally moving fault 
zone in central Alaska including a process that has previously 
only been seen in laboratory experiments.

https://www.sciencedaily.com/releases/2018/06/180605103503.
htm

Treating roads with oil 
and gas wastewater may 
spread harmful pollution
30 May 2018

Each year, finding and extracting oil and gas for energy 
produces hundreds of billions of gallons of wastewater in 
the United States. When recycled and spread on roads, 
the wastewater can leak its contaminants, including 
salt, radioactive elements and chemicals that interfere 
with hormones, into groundwater and surface water, 
researchers report May 30 in Environmental Science and 
Technology.

https://www.sciencenews.org/blog/science-ticker/treating-
roads-oil-and-gas-wastewater-may-spread-harmful-pollutio
n?mode=topic&context=60&tgt=nr

A manifesto to save 
Planet Earth (and 
ourselves)
07 Jun 2018

The impacts of human actions on our home planet are now 
so large that many scientists are declaring a new phase of 
Earth’s history. The old forces of nature that transformed 
Earth many millions of years ago, including meteorites 
and mega-volcanoes are joined by another: us. We have 
entered a new geological epoch, called the Anthropocene.

https://www.bbc.com/news/science-environment-44389413
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EPA to clean up 
wastewater at 26 
Colorado mines
17 Jun 2018

The U.S. Environmental Protection Agency is planning to 
dredge contaminated sediment from streambeds and dig 
ditches to divert water away from tainted rocks and soil, 
in an effort to clean up wastewater flowing from 26 old 
mines in southwestern Colorado.

http://www.mining.com/epa-clean-wastewater-26-
colorado-mines/

Satellites track vanishing 
Antarctic ice
13 Jun 2018

Monitoring Antarctica from space has revealed how its ice 
is being lost to the oceans, providing crucial insight into the 
continent’s response to a warming climate.
Scientists from the University of Leeds, the University of 
California San Diego and University of Maryland reviewed 
decades of satellite measurements to reveal how and why 
Antarctica’s glaciers, ice shelves, and sea ice are changing.

https://phys.org/news/2018-06-satellites-track-antarctic-ice.
html#jCp

Sunshine is making 
Deepwater Horizon oil 
stick around
12 Jun 2018

In the days and weeks after the 2010 Deepwater Horizon oil 
spill in the Gulf of Mexico, sunlight hit the oil slicks on the 
surface of the water. That triggered chemical reactions that 
added oxygen to oil molecules that once were just chains of 
carbon and hydrogen atoms. These oxygenated hydrocarbons 
are still sticking around eight years later with little evidence 
of degradation, researchers report May 29 in Environmental 
Science and Technology.

https://www.sciencenews.org/article/sunshine-making-
deepwater-horizon-oil-stick-around?mode=topic&context=60&tg
t=nr

Study shows plastic waste 
can be converted into energy 
and fuels
11 Jun 2018

Plastic waste is flooding our landfills and leaking into the oceans, 
with potentially disastrous effects. In fact, the World Economic 
Forum predicts that if current production and waste management 
trends continue, by 2050 there could be more plastic than fishes in 
the ocean.
The Earth Engineering Center (EEC|CCNY) at the Grove School 
of Engineering of the City College of New York is on a mission to 
transform plastic waste to energy and fuels.

https://phys.org/news/2018-06-plastic-energy-fuels.html#jCp
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Vesc Fieldwork 

By J. Rudlang and M. Spreij

I would say I know the South of France pretty well. I have spent almost every summer vacation there, and even lived in a small 
village in Provence for a semester. Thus, I would say I know the colours of Provence, I know how the heat of the sun feels, 
how the wind can blow so strongly that it leaves the clearest and bluest sky. I know how pine trees smell in the heat and how 
beautiful the landscape crawls  up and down, and wriggles in and out of bends and turns, and how it feels to see the great peaks 
of the Alps lurking in the far. However, what I didn’t know was how the Alps were formed, I didn’t know anything about the 
different type of rock (formations) I saw. Before our fieldwork in Vesc,  it was always just a picturesque landscape to me. But 
cliché enough, I was wrong. It is so much more! 

I would say I know the South of France pretty well. I have 
spent almost every summer vacation there, and even lived in 
a small village in Provence for a semester. Thus, I would say 
I know the colours of Provence, I know how the heat of the 
sun feels, how the wind can blow so strongly that it leaves 
the clearest and bluest sky. I know how pine trees smell in the 
heat and how beautiful the landscape crawls  up and down, 
and wriggles in and out of bends and turns, and how it feels to 
see the great peaks of the Alps lurking in the far. 
However, what I didn’t know was how the Alps were 
formed, I didn’t know anything about the different type of 
rock (formations) I saw. Before our fieldwork in Vesc,  it was 
always just a picturesque landscape to me. But cliché enough, 
I was wrong. It is so much more! 

The fieldwork in the South-East of France is one of the 
highlights for most Applied Earth Sciences students. And so, 
yet another year of second year students travelled down to 
Vesc for three weeks, with high expectations and ready to 
make some good stories to tell back home. The main goal of 
this journey being able to independently map a 50 km2 area 
and create suitable land cover classification.  

We arrived a few days in advance to settle into our new 
home, and explore our area. We were dazed by the size of the 
area and the steepness of the hills. Our area also contained 
lots of vineyards, thus we knew already that wine taste had to 
be fitted in to our busy schedule. 

On Tuesday everyone got together to visit the “example 
mountain”. Here, we learned how to distinguish between all 
the formations and describe their characteristics. From the 
black colour of Terres Noires to the hard and massive Angele 
Formation. However, our hike had an abrupt end, when huge, 
dark clouds rolled over us, bringing a heavy thunder storm. 
Nevertheless, we got used to it quickly, as we had thunder and 
heavy rain at least once a day for most of our stay. After this 
day, it was up to us to figure out geology of our own area. 

I think we speak for almost everyone when we say that for 
the first week we were confused about what the hell was 
going on in our area. 
The motto of the entire fieldwork was: “Ah, this could be 
that formation, but of course it can also be that formation”. 
Luckily, we got supervision from the professors and teaching 
assistants. 
We had Hemmo for one of our days, and with him we 
discovered an older formation from the Triassic. Parts of this 
was large, white,  pure pieces of gypsum and barite. Hemmo 
wanted to take some samples back home for another AES 
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course, sedimentology. However, the gypsum was situated in 
an old mine opening, in the middle of a very steep and long 
hill, consisting of waste material from the mine, which was 
very unstable to climb up. Hemmo was up in no time, while 
we were struggling to keep up, occasionally sliding more down 
than we climbed up. In conclusion, it was a very productive 
day for Hemmo, maybe not so much for us.w
When Jan Kees joined us in the field, by the time we were 
done for the day, we “accidentally” drove past a nice place 
for wine tasting. And we couldn’t possibly go home empty 
handed.  

Beside all the beautiful fields, nice outcrops and picturesque 
viewpoints, it proved also to be a dangerous area. An 
extensive wildlife, consisting of scorpions and huge birds of 
prey, French maniacs driving like crazy, and landowners who 
would send their dogs after you if they heard you hammering. 

Every day was spent in the field, and afternoons often 
turned evenings was spent working on cross sections and the 
geological map. However, there was also time to do fun things, 
such as having a dinner in the centre of Nyons, watching the 
Champions Leauge final in the local bar, or getting together 
with everyone for the bbq and wine tasting hosted by the MV 
– board at the house of the Sahune groups. It was really nice 
to see everyone, and discuss our struggles and fun experience 
in the field. 

For our last days in France, we wanted to experience some 
more of the delicious and well known wine from the region. 
Thus, we asked advice from wine enthusiast; Jan Kees. He 
and the teaching assistants were going on a wine roundtrip, 
and he offered us to tag along. Three different vineyards were 
visited, and lots of fine wine were tasted and bought. 
Afterwards, we joined them for dinner, of course accompanied 
with the wine bought that day. The evening ended with a 
dark, rainy and foggy car ride. It was pitch dark, and because 
of the fog and rain, the sight was barely 2 meters. 
However, after three weeks of observing the French crazy 
driving style, I channelled my inner French, and drove on. 
Nothing could stop us! Although several rabbits, frogs and 
other night animals tried their best to jump in front of our car. 
Luckily, no rabbits were hit, only a couple of frogs. 

With the cross sections finished and geological map filled in, 
it was time to hand in everything, and start the drive back 
home. And with us back, we have lots of good stories to tell 
for years to come!
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Bachelor Thesis:  
Detecting hurricane induced changes on Sint Maarten 
using Sentinel 2 optical data, the effect of hurricane 

By M. vam Hel

Introduction
In a world of climate change, NASA mentions that the amount of category 4 and 5 hurricanes that form over the North Atlantic 
Ocean will increase not only in frequency, but also in intensity and duration. As a result more damage due to hurricanes is 
expected. Commonly, areas that have been struck by a severe weather event lose power supply and are difficult to reach. 
Sometimes making any contact at all is impossible. In order for organisations to quickly start with emergency aid at the areas 
that need it the most, satellite images can be used to distinguish these places. With this method, no prior communication is 
needed but still help can be offered.

The main research objective is to create a general method to quickly detect changes on Earth Surface after a hurricane has 
blown over the area. This article focusses on Sint Maarten and hurricane Irma, which struck on the 6th of September 2017 as 
a category 5 hurricane on the scale of Saffir-Simpson, leaving an almost completely destroyed island behind. This is done by 
retrieving Sentinel 2 optical images from before and after the hurricane. The images are analysed using Google Earth Engine 
which is a free cloud-based platform that can process satellite data online using JavaScript coding and data on the Earth Engine 
server. The factors that are discussed for Sint Maarten include: Destruction of vegetation, sand shifting and damage to urban 
areas. 

In order to create the best possible change method, known changes mentioned by NASA, Copernicus and the newspaper 
NRC are used for validation. Daniël Kersbergen, a student of TU Delft went to Sint Maarten with the Dutch Red Cross after 
hurricane Irma. His knowledge of the area is also taken into consideration. 

Climate and hurricane season of Sint Maarten
Hurricanes commonly form over the Atlantic Ocean between 
5° and 20° on the Northern hemisphere at the end of summer. 
At this time of year water temperatures are high enough (over 
27°C) to provide the heat and moisture that is necessary for 
the formation of hurricanes (Lutgens, F.K. & Tarbuck, E.J., 
2013). The island of Sint Maarten is located in the North-
eastern region of the Caribbean (see Figure 1). The hurricane 
season starts at the end of June and ends in November (NWS 
National Hurricane Center, 2017).

Satellite data
For this project data retrieved from Sentinel 2 is used. Sentinel 
is a group of satellites launched by ESA (European Space 
Agency) in the Copernicus program. It consists of several 
different instruments, each of them carrying a different kind 
of technology. Sentinel 2 is an optical satellite (ESA, 2017). 

Optical satellite data is retrieved with a multispectral 
instrument that consists of bands. Each band picks up a 
different range of wavelengths that is reflected from Earth 
surface. It includes the visible wavelengths as well as some 
arbitrary ones like infrared waves. With these an image can 
be created that is similar to how the human eye sees the 
world.

Method
A Sentinel 2 image collection of Sint Maarten is created by 
filtering the images on boundaries of the island and the dates 
of retrieving in Google Earth Engine. A different approach is 
followed for the images after hurricane Irma. This is because 
the closer the image is to the date of the hurricane, the better 
the changes can be pictured. As after such an extreme event 
rebuilding start almost immediately after. To create a cloud 
free image of the data before the hurricane, a cloud mask is 
used. Still some spots were found where clouds were not 

covered completely. These were removed manually. On the 
image after all clouds were removed manually.

A supervised classification method is used, called minimum 
distance. Five classes are determined; water, sand, vegetation, 
asphalt and urban area. 

Both an image of Sint Maarten before hurricane Irma as 
well as an image after hurricane Irma has to be classified. To 
correctly show differences, one set of training data is used for 
both classifications. The training data is obtained from the 
image before the hurricane. 

Different indices are used to determine changes on Sint 
Maarten. To show the healthiness of plants the NDVI is used. 
The NDGI is used to show the built up of sand. To look for 
changes in urban area, two indices can be used; the NDUI 
(Urban Index) or the NDBI (Bareness Index). How these 
indices are calculated can be seen in Table 1.

Index Equation

NDVI (B8-B4)/(B8+B4) 

NDGI (B4-B12)/(B4+B12)

Water Index (B3-B11)/(B3+B11)

 ▼ Table 1: Indices and their calculation
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 ▲ Figure 1:  Sea surface temperature on the first of June 2010 (Lutgens, F.K. & Tarbuck, E.J., 2013)

 ▲ Figure 2: 
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NDUI (B12-B8)/(B12+B8)

NDBI (B11-B8)/(B11+B8)

Results
In Figure 2 the final processed images and 
classification maps from before and after 
hurricane Irma can be seen. To create a better 
overview of the changes on the island an 
overview map of cases is created (see Figure 
3).  Three different subcategories are chosen 
for the change detection. The first one is 
vegetation, the second goes into sand shifting 
and the third discusses urban areas. Table 2 
outlines the cases further. 

1. Vegetation
After hurricane Irma had passed over the 
Caribbean, NASA mentioned a widespread 
browning effect on the landscape of the 
islands (NASA Earth Observatory, 2017). The  ▲ Figure 3:

 ▼ Figure 4:

browning effect should be visible with NDVI. 
Before the hurricane higher values for NDVI 
are expected than after. In Figure 4 the before 
and after images can be seen. Also a change 
map is made, here the decrease in NDVI is even 
more clearly visible. In the classification maps 
(see Figure 2) the browning effect can also be 
detected, as the classification has mostly changed 
from vegetation to asphalt.

2. Sand
From Sentinel 2 images of Sint Maarten taken on 
the 7th and 12th of September, clear sand shifting 
can be detected. This difference is highlighted 
with help of the NDGI change map (see Figure 
5). The spreading of sand is also visible on the 
classification maps. Other areas on the coastline 
of Sint Maarten also show clear sand shifting.

3. Urban area
The NDUI and NDBI are used to try and 
distinguish damaged areas. As a reference a 
damage areas map from the NRC newspaper is 
used. However the NDUI change map indicates 
that the water has changed as much as the 

Vegetation

1 Looks into an area where thick vegetation is seen. NDVI is considered as well as the classification 
images.

Sand

2.1 Sand has been blown on top of the landing strip of the Prinses Juliana Airport from both Simpson Bay 
and Maho Beach.

2.2 Area on the French side of the island where sand shifting has also been detected

Urban area

3.1 The damage map from the NRC newspaper will be compared to several index images.

3.2 A row of red houses on Billy Folly Road have been destroyed. The classification before and after will be 
discussed.

 ▼ Table 2: Description of the three subcategories
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 ▲ Figure 5:  ▼ Figure 6:

urban areas. This is not as expected 
because the water class has not actually 
changed. The NDBI change map is also 
not able to distinguish the damaged 
buildings.  Figure 6 shows an overview 
of the damage map and change maps. 
Radar data could be a solution for this 
problem. This type of satellite looks at 
the difference in phase of the signal, 
this will most probably be picked up, as a 
signal will be reflected differently from 
a roof than from debris at ground level.

Conclusion
It can be concluded that Sentinel 2 
optical data can be used for change 
detection after a natural disaster using 
Google Earth Engine. Changes in 
vegetation can clearly be distinguished. 
In a subtropical climate the thick 
vegetation shows an NDVI between 0.6 

and 0.8, if this vegetation is ripped out by a storm an NDVI of 0.2 to 0.4 is seen after. Thus when a difference of around 0.4 
is seen on an NDVI change map, it can be concluded that vegetation has been severely damaged. Sand shifting can also be 
distinguished, both on the NDGI index image and the classification maps. On the NDGI image a value between 0.12 and 0.23 
indicates sand. Changes in urban area are difficult to detect using only indices and classification methods.

References
ESA (2017). Copernicus overview. Retrieved from: http://m.esa.int/Our_Activities/Observing_the_Earth/Copernicus/
Overview4 [Last visited: 12 January 2018]

ESA (2017). SENTINEL-2. Retrieved from: https://sentinel.esa.int/web/sentinel/missions/sentinel-2 [Last visited: 4 January 
2018]
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Graduation Subjects

On behalf of  Dr. W. Broere we herewith invite you to 
attend the following colloquium:
Carolina Lantinga:  “Comparison of static and 
transient face stability. Case-study: The Rijnlandroute” 
Date                      :   Monday 19 March 2018
Time                     :   14:00  hrs.
Place                    :   Room “De Kubus”, building 26 of the 
Technical University of Delft 

On behalf of  Dr. Ir. W. Broere we herewith invite you 
to attend the following colloquium:
Carmen Catsman:  “Interaction between soil and 
tunnel lining during cross passage construction using 
artificial ground freezing” 
Date                      :   Wednesday 21 March 2018
Time                     :   16:00  hrs.
Place                    :   Room 1.98  – CiTG building 

On behalf of  Prof. Ir. C.P.J.W. van Kruijsdijk 
we herewith invite you to attend the following 
colloquium:
Maxim Wijsman:  “Characterisation of surfactant 
polymer oil bank mobilisation through relative 
permeability analysis”
Date                      :   Wednesday 21 March 2018
Time                     :   9:30  hrs.
Place                    :   Room 02.110 – CiTG building

On behalf of  Dr. Ir.  O. Leeuwenburgh we herewith 
invite you to attend the following colloquium:
Jayanth Natarajan:  “Quantifying the ranges of 
feasible control strategies for reservoir lifecycle 
optimization”
Date                      :   Friday 23 March 2018
Time                     :   13:00  hrs.
Place                    :   Room 2.02 – CiTG building

On behalf of  Prof. Dr. Ir. J.D. Jansen we herewith 
invite you to attend the following colloquium:
Ayla Reerink:  “Field Analysis Through Integrated 
Modeling and Simulation”
Date                      :   Thursday 29 March 2018
Time                     :   16:00  hrs.
Place                    :   Room 4.99 – CiTG building

On behalf of  Prof. Dr. M.A. Hicks we herewith invite 
you to attend the following colloquium:
Claudio Guglielmelli:  “Soil Interpretation in 
Groningen: Verification and improvement of CPT-
based correlations” 
Date                      :   Wednesday 11 April 2018
Time                     :   11:15  hrs.
Place                    :   Room 2.62  – CiTG building 

You are invited to the defence of the Ph.D. thesis of 
M. Soleymani Shishvan, titled  “Simulation-based 
Optimization for Decision Making Under Uncertainty 
in Opencast Mines”
Wednesday 2 May 2018 at 10.00 hrs., Senaatszaal, 
Aula.
Prior to this, at 09.30, Masoud will give a short 
presentation for non-specialists.
Promotor 1         : Prof.dr.ir. J.D. Jansen
Promotor 2         : Prof.dr. J. Benndorf

You are invited to the defence of the Ph.D. thesis of 
H. van der Vegt, titled  “From fluvial supply to delta 
deposits. Simulating sediment delivery, transport and 
deposition”
Thursday 3 May 2018 at 15.00 hrs., Senaatszaal, Aula.
Prior to this, at 14.30, Helena will give a short 
presentation for non-specialists.
Promotor 1         : Prof.dr. S.M. Luthi
Copromotor        : Dr. J.E.A. Storms

You are invited to the defence of the Ph.D. thesis 
of R.J.G. Charton, titled  “Phanerozoic Vertical 
Movements in Marocco”

Tuesday 22 May 2018 at 12.30 hrs., Senaatszaal, Aula.
Prior to this, at 12.00, Rémi will give a short 
presentation for non-specialists.
Promotor 1         : Prof.dr. G. Bertotti
Promotor 2         : Prof. J. Redfern
Copromotor        : Dr. J.E.A. Storms
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Colophon
The Natural Resource is the periodical of 
the Mijnbouwkundige Vereeniging, the 
study association for students of Applied 
Earth Sciences at Delft University of 
Technology. The periodical is released four 
times a year and is sent to all members of 
the Mijnbouwkundige Vereeniging free of 
charge.  Furthermore 100 copies are used for 
promotional purposes. Most of these will go 
to Dutch high schools and partners. 

The greatest care has been taken in 
compiling this magazine. However, no 
responsibilty can be accepted by the 
editorial staff for the accuracy of the 
information presented.  Where opion is 
expressed, it is that of the author and does 
not necessarily coincide with the opinion of 
the Mijnbouwkundige Vereeniging or the 
TU Delft. No part of this publication may 
be reproduced or used without permission 
in writing from author and/or the editorial 
staff.
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Date   Event

May 2018
02/05   New Board Presentation       
03/05   BLAF
04/05   National Remembrance Day
07/05   Company Days 2.0
11/05   Barbara Drinks
15/05   Master and PhD BBQ
23/05   First years lecture and drinks
24/05   Performance Trip First years
27/05   Board in VESC  

June 2018
01/06   Barbara Drinks    
08/06   Bucket Wheel Tour       
12/06   Committee Thanksgiving      
14/06   Goodbye Dean Drinks 
15/06   Bachelor Ceremony        
15/06    First years Vrijmibo       
18/06   Study Breakfast

July 2018
05/07   End of Year BBQ       
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Oil and gas is our business. From Argentina to Russia we operate success-
the exploration, production and marketing of hydrocarbons. In order to 
and grow our position as Germany’s largest producer of crude oil and natural  
offering unique and challenging job opportunities such as our

Special Professional Experts Accelerated Development 
(SPEAD) Program 

The aim of the SPEAD program is to develop highly qualified university graduates in engineering 
and geoscience within our company. We offer you a tailor-made combination of “on the job training” 
supplemented with dedicated technical training over a 2-year period to equip you with the skills 
and competencies to excel in your future role within Wintershall. Essential for the SPEAD program, 
and for employment with Wintershall, are a Master’s degree, your mobility and enthusiasm to take 
on demanding international positions for several years. For further information about the SPEAD 
program and the application process please visit our website or contact us directly:

www.wintershall.com/career

Helene Hein
Phone: +49 561-301-2804
Email: helene.hein@wintershall.com
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