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It was thought that the second tiniest known fullerene, the C;, molecule, could not shelter two water
molecules at the same time. Until now! Researchers in the group of Yasujiru Murata from the Uni-
versity Kyoto found out, that after having made a hole in this fullerene it can be filled under high
pressure with water. To capture the water inside you have to close it chemically. It seems “the suc-

cessful encapsulation of one or two water molecules inside fullerene C, allows to study the intrinsic

properties of a single water molecule without any hydrogen bonding, as well as an isolated water di-
mer with a single hydrogen bond and to investigate more carefully the bonding between the two molecules™.

| do not quite understand the whole hype of the researchers, but what | understood is: that due to the fact that the water
molecules are <o close together and not embedded in their normal environment, there are more options to learn and to in-
vestigate their secrets.

Immediately | had in mind our present WAREM situation. Too many students had arrived in fall. What would happen? We
could hardly imagine that this would be possible to shelter them all, we had to press them together in our tiny WAREM Cip
Pool, in our too small excursion busses, in our petite lecture rooms. The options to guarantee a good study program were
little, but while being encapsulated in these small environments students started to solve problems by themselves with new
ideas and new approaches. Also we had to find and found new ways, new partners for cooperation and support. Thus, by
getting to know new people and new ideas we amplified our possibilities.

Of course a lot has changed. But not to the worst!

Thanks to all!

Anne Weil3,

Course director WAREM

HIGHLIGHTS OF THIS EDITION

. Prof. Gerbersdorf’s best and nervous moments during “Power Demand “ lecture series (page 02)

. After fifteen years since graduation, Vald Rojanschi shares life during and after WAREM (page 05)

. What interests in MARS, its about water too, says Ahmad Sallar (page 07)
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POWER SUPPLY EXPERIENCE OR THE WORLD COMES TO ME....

Last winter semester, | had the pleasure to teach the
lecture “Power Demand” (part of the module ,, Water and
Power Supply” shared with Ralf Minke) for the first time.
Being used to the rather family-sized class in Limnic Ecology,
the sheer number of the “Power” students was definitely
overpowering me at first. One hundred and thirty-something
students packed in a room on our first meeting and my in-
stinct told me to look immediately for the emergency exit
and an excuse. What shall | say? | found none and stayed -
hopefully to mutual benefit (definitely to mine).

Although so many, it was so quiet you could hear a pin
drop (similar saying in German by the way, this is so you
learn something from reading this article!) and this was
symptomatic for the whole course! Wherever | looked, |
found open and interested faces and a hew panic over-
whelmed me - can | meet their expectations? Actually this is
a feeling probably every WAREM lecturer has anyway, since
it is so difficult to find the right teaching level for a huge
range of people coming from very different backgrounds with
significantly (p < 0,00000001, n=xxxxxxx | presume) varying
education levels. To be honest, | am never sure whether the
level | decide for is actually the right one; however, my expe-
rience over the last years also told me that the ones who
look truly bored and seem to know already everything are the
onhes with the bad marks later on. However, most of the stu-
dents continued to look interested and committed (either you
are all big Hollywood talents or it was true interest and fun
to both sides).

Outside the class room, there was the next challenge:
| am usually setting myself high standards in terms of getting
to know my students very quickly, but this time, walking over
the campus area, | looked in so many different and some-
times smiling faces from India, Africa, Latin America, - and |
had no clue whether they belonged to my class or not. To be
on the safe side, | started greeting all of them, and smiling
at them.

To stay with sheer numbers - the organisation of the
student’s presentation in the seminar part was a disaster;
certainly due to my lack of experience with such a big class
and my wish to decide everything as democratic as possible.
In the end, the “list” was corrected several times, | had to
cope with 590 extra mails, and there was almost war break-
ing out between a Z meter man from Nigeria and the group
of Mexico Mexicans over a certain date for the presenta-
tions, and me in the middle! | decided that provoking war
between countries that have no joint border is definitely tak-
ing it too far, thus | will find another solution next year!

Content-wise, the Power lecture is important since
energy provision as such is a crucial topic for a sustainable
development of the human society and economy, and all of
that being dependent on the environmental resilience that we
heed to handle careful not to spoil it because: we need na-
ture, not the other way around. The latter can be, personally
totally understandable, forgotten, if you are in need of jobs,
basic medical support or simply a better life. This became
very clear in this class, especially by the student presenta-
tions from very different personal and cultural perspectives
that | highly appreciated. Yet, despite the difficult balance
between immediate needs and long-term future prospects, |
hope to have raised the awareness and the courage of the
students to follow new ideas and contribute to a better fu-
ture in the energy sector and beyond.

Finally, | can definitely say that | can reduce my car-
bon footprint and pollutants emissions from combustion sig-
nificantly, since with WAREM, | do have the privilege to learn
S0 many students from so many different places that very
often | feel | do not need to travel anymore! You are all com-
ing here from Africa, America, Asian, Australia and from all
over Europe of course, bringing with you your experience and
stories; hence it seems like the world comes to me!

Dr. Sabine Ulrike Gerbersdorf
Institut fir Wasser- und Umweltsystemmodellierung
Universitat Stuttgart
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TAHR-BW YPN'S 16™ ANNUAL COLLOQUIUM- HIGHLIGHTS

BY: TARIG H. BUKHARY
PRESIDENT, JAHR-BW YPN

On December 3", 2015, the IAHR-BW Young Profes-

cionals Network held its 16™ Annual Colloquium titled
“Watersheds at Risk: Addressing Present and Future Chal-
lenges”. The colloquium covered various topics and discussed
several problems of high significance with seven (7) profes-
sional speakers from five (5) different countries represent-

ing universities, research institutes, and companies.

The Colloquium was attended by over sixty (60) scien-
tists, professionals, young professionals and students from
around the globe.

Starting the event with the Young Professionals Forum
which was opened by Fabian Marquez, the Vice President of
the IAHR-BW, there was (2) sessions, where five (5) stu-
dents and young professionals from the University of
Stuttgart delivered presentations on various topics.

Later, the Professional Forum was officially opened by
Tarig Bukhary, President of the IAHR-BW. Opening notes
were delivered by Prof. Silke Wieprecht Director of the Insti-
tute for Modelling Hydraulic
and Environmental Systems |
at the University of
Stuttgart and Member/YPN
Representative at the IAHR
Council. In her note, Prof.
Wieprecht briefed the audi-
ence on the [AHR-BW and
ite activities and compli-
mented the continuum of the
organisation of the annual colloquium.

The first presentation of the Professional Forum was
given by Prof. Young-Oh Kim of the Seoul National University
in South Korea. Prof. Kim’s presentation titled “Water Re-
sources Planning Strategy Under Climate Change: Be Robust
and Adaptive” he introduced the audience to engineering and

social science approaches which effect the robust and adap-
tive planning concept when policies and decisions are needed
to cope with the climate change risk in the field of water re-

sources planning.

Following Prof. Kim’s presentation, Dr. Olga Spackova
of the Technical University of Munich delivered a presentation
on “Planning Water Infrastructure Under (Climate) Uncertain-
ty: Challenges and Decision Support Tools”. Her presentation
discussed the different types of uncertainties that influence
the design and the probabilistic models that can be used for
their modelling. At the end, Dr. Spackova gave several appli-
cation examples including a case study of flood protection
planning in the Mangfall catchment in Bavaria.

Following, which Dr. Bettina Bockelmann-Evans of the
Cardiff University in the United Kingdom delivered a presen-
tation on “Integrated Water Balance Study for the Tigris Riv-
er in lraq”. The presentation discussed the issues of the Ti-
gris River catchment which reportedly facing the risk of com-
plete dry out. The presentation also introduced five potential
evapotranspiration
models that were as-
sessed with the most
suitable one utilised
for data reconstruc-
tion for periods of
migsing data. Dr. Ev-
ans finally presented
the results and includ-
ed various challenges
encountered.

The presentation by Dr. Evans was followed by that of
Mr. Kevin Wheeler of the University of Oxford in the United
Kingdom on “Supporting Trans-boundary Negotiations through
River Basin Modelling: Case Studies of the Colorado and Nile
Rivers”.
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IAHR-BW YPN'S 16™ ANNUAL COLLOQUIUM- HIGHLIGHTS continues..

Mr. Wheeler’s presentation consisted of two parts,
covering the Colorado and Nile Rivers respectively. The
presentation introduced the audience to Hydro-policy models
that simulate the management of trans-boundary rivers which
are regarded as powerful tools that can influence internation-
al allocation decisions and management between regions and
sectors within a nation-state. The presentation discussed the
unique cases of the recent effort in 2012 to amend the treaty
between the United States and Mexico over the Colorado Riv-
er (Minute 319) to better manage water during shortages and
surpluses; and the potential of introduced methods in assist-
ing the filling and management of the Grand Ethiopian Renais-
sance Dam (GERD) on the Blue Nile, which is currently under
construction. The presentation also discussed the currently
on-going dispute among the Nile Basin countries on the con-
struction of the GERD.

Following a short break, Dr. Urlrich Lang of Ingenieur-
gesellschaft Kobus&Partner GbmH in Germany delivered a
presentation on “Climate Change Impacts on Water Exchange
Processes and Water Quality of Lake Constance”. Dr. Lang’s
presentation introduced the audience to the challenges facing
Lake Constance being an important resource for drinking wa-
ter in the region. The presentation introduced a three-
dimensional lake model applying meteorological time series
over the next 70 years which were generated by using a
weather generator.

Prof. Werner Aeschbach of Heidelberg University in
Germany delivered a presentation on “Groundwater Resources
Under Pressure: Examples From China and Jordan”. Prof.
Aeschbach presentation discussed the challenges imposed by
utilising groundwater resources and recharge rates which
determine the conditions for sustainable management. The
presentation introduced two examples from China where in-
tensive irrigated agriculture leads to fast water table de-
clines; and Jordan where the groundwater-fed wetland of Az-
raq is drying up, while the wells feeding irrigated agriculture
are threatened by salinization.

The last presentation of the Professional Forum was
delivered by Dr. Martin Schletterer of TIWAG - Tiroler Was-
serkraft AG in Austria on “Management lssues in Aquatic
Ecosystems: Examples from the 1st RBMP and an Outlook on
Tasks Ahead”. The presentation introduced the audience to
the successful practices as well as future projects by TIWAG
including the planned improvements on structures such as the

2015 objective of removing barriers to fich passage.

By the end of the Professional Forum, the Colloquium was
concluded by awarding certificates to the Young Professionals

who delivered presentations. Certificates of Excellence were

awarded to the two (2) best Young Professionals presenta-
tions awarded to Tulio Soto and Nerea Portillo De Arbeloa of
the University of Stuttgart. Courtesy presents were given to
the professional speakers as well.

Following the closing
Wieprecht, the audience participated in Meet and Greet, an

remarks given by Prof.

after-event organised by the IAHR-BW where attendees ex-
changed thoughts in a friendly atmosphere.
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MY WAREM EXPERIENCE — THEN...

VLAD ROJANSCHI,
‘WAREM STUDENT, GENERATION 1999

| was a WAREM student between September 1999 and
January 2001. | stayed in Stuttgart after that to complete a
Dr.-Ing. at Institut fiir Wasserbau. Since 2006 | have
worked in water engineering consulting, first out of Germany
and then, since 2004, out of Canada. These days, | am work-
ing as a water resources engineer for
Golder Associates in Calgary. Most of my
projects are focused on mine water
management issues.

| applied for WAREM on a whim. |
had just completed a civil engineering
degree in Bucharest, Romania, and | had
ho plans for the next step. My hydrology
professor gave me a flyer for a M.Sc.
program in Stuttgart, a city | knew alone
because of its VfB football team. A
month later, | was entering the WAREM
building for first time and | had no clue about the adventure
that will end up changing me and my life in many ways.

WAREM gave me a good part of the academic founda-
tion that | have used ever since. | remember fondly many of
the classes and my lecturers. Just the other day, a colleague
mentioned “flushing several pore volumes” to estimate the
time for removing a groundwater contaminant; | remembered
in that moment Dr. Braun explaining me what a pore volume
is. | still like to quote Dr. Bardossy on “black magic” hydrolo-
gy and it took me years of practice to understand his point
that there is nothing easier than modelling when you have no
data at all. | had the opportunity to discover what | enjoyed

studying and doing and these gradual discoveries were the
starting block for my current career.

As my WAREM years slowly slide into the distant past,
| discover that my personal experiences and encounters are
more resilient in my memory than the academic aspects. My
Stuttgart colleagues and friends and the
countless Unitekle evenings talking about how
to change the world and build a new tomorrow
are ranking close to the top of my life memo-
ries. The way [ think until now about the world
was very much shaped by these discussions.
The wild variety of opinions and cultural expe-
riences were all clashing in passionate de-
bates warmed up by the fire of deep com-
radery and friendship.

Every language is a cultural home.
Since September 13, 1999, when | first en-
tered Anne’s WAREM German class, | have called German
part of my home. | have few chances to practice it these days
and | am slowly forgetting the Grammar rules, but it is still
home and | love being around it. & years after | left Germany,
| still read my international news on the Spiegel web-site.

| cannot end without mentioning the biggest impact
WAREM had on me. | met the love of my life and my wife
(same person J) in WAREM and our two kids, when they
grow up, will surely sometimes wonder about the strange
German banter phrases that their Canadian and Romanian
parents enjoy.

Water Facts

. There is a water reservoir floating in space that is equivalent to 140 trillion times all the water in the ocean

. Number of HZ0 molecules in 10 drops of water is equal to all the stars in the universe

* Bones are composed of 31% of water, while the skin contains 64%

* Hot water can freeze faster than cold water

. The expiration date on the water bottle is for the bottle and not water
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MY WAREM EXPERIENCE — NOW...

FARID MOHAMMADI
WAREM STUDENT, GENERATION 2014

| decided to pursue my graduate study in this program
after doing some intensive research on how this program
suits my interests. After passing almost all required courses,
| am fully convinced that the decision was utterly correct. My
life literally turned around with the help of WAREM.

To back up my argument whether it was worth joining this
master program, here are some reasons to testify it:

German Intensive Course: It is evident
that when you live in any country, in order to
fully integrate into the host society, it is
advisable to be able to communicate with
people in their mother tongue.

As Nelson Mandela perfectly pointed out “If
you talk to a man in a language he under-
stands, that goes to his head. If you talk to
him in his language, that goes to his heart.”
This quote motivated me to learn German
despite of its difficulty.

The path to achieve this objective was smoothed by German
intensive courses during the study.

Technical Courses: The offered courses assisted me
to deepen my understanding of water management and how
and what novel methods are being utilized in the developed
countries to handle water-related issues.

Furthermore, WAREM opened doors for me to discover my
abilities. | was so delighted to have the opportunity to be the
tutor of Environmental Fluid Mechanics [. Being teaching as-
sistant was a new a challenge for me, which truly contributed
to my knowledge and being able to grasp a different perspec-
tive other than a student.

Moreover, one must not overlook the chance to work in
groups. The team-work skills gained during the various pro-
Jjects would surely assist me in the near future in my career.
Excursions and Social Events: During my study, we
went on various kind of excursions, which were not only in-
formative; but also fun. The “Big WAREM Excursion” covered
all tastes of students; from Deutsches Meuseum in Munchen
to very scientific tours of Vajont dam in Itlay, waste water
treatment plant in Salzburg, very impres-
give Kolnbrein Dam in Malta, Carinthia,
Austria, Hydropower Facilities of TIWAG-
Tiroler Wasserkraft AG, and etc.
| was always wondering on how are the
things that we are being taught in lec-
tures, are implemented in real-life situa-
tions. Finally, some of my inquiries have
been cleared during these fruitful excur-
sions.

Given these points, WAREM provided me with a differ-
ent perspectives of life. It helped me to recognize my
strengths and weaknesses and showed me the path to devel-
op myself to reach my goals. Not only did it give me the op-
portunity to broaden my knowledge in my research interests,
but it also helped to improve on my social skills by meeting
people from different walks of life: owing big to its excur-
sions and other activities.

Hereby, | would like to express my gratitude to all WAREM
teachers and staff for all their support, for which | shall
forever be grateful.

Travelling Around Europe 22 Some Low Cost Travel Options

Vueling Airlines
RyanAir
Easylet

Transavia

. Eurowings

. Volotea
. Blueair
. Wizzair
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WATER IN MARS

AHMAD SALAR,
WAREM STUDENT, GENERATION 2015

Mars has been the subject of mankind’s fascination On 28 September, 2015, NASA revealed that they had ob-
for centuries since the planet is easily observable with a tel- served a phenomenon on the Martian surface that confirms
escope and with the naked eye. This fascination manifested presence of actual liquid water. Using spectrometric imaging

on-board the Mars Reconnaissance Orbiter (MRO) certain
dark streaks were seen to flow downhill over time
on the surface of Mars leaving a trail behind them.
The scientists found traces of hydrated minerals
wherever the downhill lines had appeared. These
downhill flows, known as recurting slope lineae
(RSL), often have been described as possibly relat-
ed to liquid water. The new findings of hydrated
salts on the slopes point to what that relationship
may be to these dark features. The hydrated salts
would lower the freezing point of a liquid brine, just
as salt on roads here on Earth causes ice and show
Image: NASA to melt more rapidly. Scientists say it’s likely a
iron-rich deserts and jagged shallow subsurface flow, with enough water wicking
rocky ranges with only frozen to the surface to explain the darkening. These
new findings have been the cause of a buzz es-
pecially in the astronomy community. Now that
we know liquid water can exist on Mars, it can
motivate and attract a lot of people to do fur-
ther research. Ambitious projects like manned
missions by NASA and even still ambitious
SpaceX projects eventual establishment of re-
search settlements on the planet are likely to

itself over the history from religious worship to fiction to
search for extraterrestrial life.
The interest of the scientific
community in Mars, on the other
hand, is more along the lines of
the geologic and hydrologic stages
it has went through to reach its

present form.

With an average surface tempera-

ture of -70°c, Mars is a barren

world covered with far-stretching

water in some places on its sur-
face. The planet was not always
like this and about 4 billion
years ago it is believed to have a
much thicker atmosphere with
flowing rivers and working hy-

drological cycle. Many data ac-

quisition and reconnaissance Dark, Recurring Streaks on Walls of  garper more support now than ever. This was an
o Garni Crater on Mars . . .

missions to Mars have been sent  cregits: NASA. JPL/University of important discovery when speaking about Space

since 1960< most of which indi- Exploration and a necessary one too. In light of

all this, | personally would not be surprised to see human
footsteps finally making their marks on the red Martian soil
by 2030.

cated that presence of liquid water on Mars is almost impos-
sible.

MARS Facts

. Named after Roman God of War

. Water ice has been found under the Martian ice caps

. Tallest mountain known in solar system is in mars with 21 km high and 600km in diameter

. MARS does not have a magnetic field
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MIND SPEAK

Ag international students, we have all at some point
been asked: “Why Germany?” My main answer is that | was
looking for an international experience. | wanted to meet peo-
ple from many countries and learn about them and their per-
spectives. And so far, my wish has been granted.

Which country has the longest coastline in the world?
How do you say “Good morning” in Bulgarian? How long is a
flight to Djakarta? How many continents are there on the plan-
et? (Trust me, this question can lead to some very extensive
discussions). How do | write my name in Arabic script? | got
the answers to these questions through my friends, class-
mates, flatmates, who all come from many corners of the
world.

| have also met a few German students, and spent a
weekend with a German family. They have all been incredibly
welcoming, and have taught me a lot about their lives in Ger-
many.

What do people from northern Germany think of south-
erners? What does “Weichei” mean? (Hint: it is not just “soft
egg”). How do | make Spatzle from scratch? What do you do
on Sundays, when everything is closed?! (One major thing to
adapt to when coming from a consumer society like | do).

In return, everyone is also very curious about Canada. |
can’t believe how much | can tell people about Canada. | have
been asked questions that have forced me to really think about
my country and our lifestyle.

How much snow do you get in Canada? Is Canada more
English or French? How is the education system?

Sometimes | even learn new things about Canada from
my Canadian friends who also study in Germany.

The main instruction language in WAREM is English - a
pre-requisite for admission into the program. As students we
are all nonetheless required to have acquired a level of AZ (or
better) in German, by attending courses offered at the univer-
sity. With a particular inclination towards languages, | had pre-
viously already learned German. Moving to Stuttgart was my
chance to finally practice speaking the language with native

DESTINATION GERMANY

CHRISTENE S. RAZAFIMAHARO
WAREM STUDENT, GENERATION 2015

speakers. They really appreciate our efforts when we try to
speak German to them, and it’s nice to know that as a backup,
many of them are fluent in English. And it is even more satis-
fying when you can ask someone to reach for a book on the top
shelf at the bookstore, or when you sigh up for the phone plan
you wanted at the shopping center. Regardless of whether |
used Akkusativinstead of Dativ, and whether | will eventually
need German in the workplace after WAREM, those little suc-
cesses have been valuable add-ons to my experience here.

Some professors will put a particular emphasis on the
word “Germany” when describing existing practices. You can
tell that they are proud of their country, while also wanting to
foster an environment where we can have that same level of
self-assurance in discussing our own home countries. This has
particularly been the case in my German intensive course, and
in water & power demand, supply & distribution.

To me, this is what WAREM is about: coming as
“ambassadors” to our countries developing further skills re-
quired to solve (international) engineering problems, and shar-
ing global perspectives.

This is my long “Because...” to “Why Germany?” It is
exactly those kinds of exchanges that | was seeking. They have
enriched my experience in Germany, and I'm glad | can get a
few more years of this.

SOURCE: https://adventures.worldnomads.com/destinations/81/Germany.aspx




WAREM Newsletter

—— LIFE SO FAR IN GERMANY

TARANG GOSWAMI
WAREM STUDENT , 2015 GENERATION

With Baggage of Emotion, | flew from Ahmedabad, India Oh! with the last 6 months being quite enormous, be it cultural
to Stuttgart, Germany in September 2015. Taking the wrong difference, living style, Food, Diversity and the list is just
possible route from Stuttgart Airport to Uni meant a huge her- grows.... Having made lots of friends, | now feel belonged
culean task, and to receive the keys of my student dorm-room, eveh among a group that speaks Persian, Spanish, Bahasa;
felt a mission completed. |Z being the one-stop-place for all the though all being, alien languages, to me.
survival queries, comforts a first time nomad like me on a for-

eign soil.

Having experienced the essence of German history, cul-
ture and language in the month long Intensive German-Language
-Course, to be welcomed by our course coordinator and Gener-
ation 2014, | felt Home Arrived!!. Having people from 15 dif-
ferent countries in your class, makes one feel really INTERNA-
TIONAL!!! Getting to try different food from all the other re-
gions meant people ate SPICY food across the continents.

Initially finding it difficult to adapt to the teaching style

and methodologies and some 3-hour long lectures, made me

feel; lost in deep-blue sea. As, | was settling down with attend-

ing the lectures, it was time for EXAMS!!! Ah the easy way out As Randy Pausch once quoted “experience is often the most

about the system was De-Register option during the 1™ hour. valuable thing you have to offer™ And hence, my experience so

far in Stuttgart, Germany.

This worked particularly with a new-

bie like me because, in Bachelors at home [=

one had 180min to score 100 marks, -
whereas, here you get only 60 min to score f

your 120 marks., that’s unfair! ( but, that’s I
MASTER’S | suppose).

The best thing to happen during the gt
semester were the trips to Egau Water ;
treatment plant, while most of my queries
about a functional water treatment process :
were eliminated here, the visit to the =
Christmas - Market in Rothenburg, one
could feel the essence of typical German-
style Christmas celebration.
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RIVER BANK FILTRATION - FROM DEVELOPED TO DEVELOPING

DHRUYV SHEGAL, WAREM STUDENT, GENERATION 2015

Developing countries are facing
huge problem of clean drinking water.
Groundwater table is depleting at a high
rate, surface water bodies are getting pol-
luted and climatic changes have further
attributed these prob-
lems by moderation in
rainfall patterns, glacier
melting etc. Since many
decades, Bank filtration
is extensively used in
US and European coun-
tries as a water source
in river bank settle-
ments. Due to good
quality surface water,
generally no additional
treatment of exiracted water is required
there. Approximately 16% of drinking water
needs in Germany are met through Bank
filtrate with only 1% from direct surface
water, whereas in developing countries like
India and China 33% and more than 50% of
surface water is used respectively. Since,
surface water requires proper treatment,
which increases the cost of water treat-
ment too. The image below shows bank
filtration site along the River Ruhr in Hat-
tingen, Germany and on banks of Jizera
River in Czech Republic respectively.

Bank Filtration is a natural purifica-
tion process involving filtration, sorption,
ion exchange and biological degradation of
water obtained from surface water bodies
like rivers/lakes. The water travels
through the soil sediment between extrac-
tion well and source (rivers). This sedi-
ment media acts as an adsorbent for the
water and helps in removal of turbidity,

pathogens, inorganic and organic constitu-

ents present in surface water. The sedi-
ment surface acts as a source for develop-
ment of bio-film which facilitates biological
treatment for biological impurities present
in water to a significant extent. The below

diagram describes the river bank filtration
process.

Bank filtration helps to reduce
pressure on Ground Water table of nearby
area by recharging it with filtered surface
water. This natural water purification tech-
hique can result in reducing water treat-
ment costs to a great extent. Protection of
water from shock loads, temperature fluc-
tuations, removal of turbidity, biological
contamination are some additional benefits
as compared to direct surface water treat-
ment.

Surface water quality is not good in
most rivers of developing countries. This
leads to avoiding abstraction of water in
downstream due to high ammonia level
which comes from untreated sewage spilled
into rivers. However, Bank filtration still
act as an effective pre-treatment step, if
concerns related to ammonium are handled

cautiously.

VODN Z0R0)

\STUp #
A INECISTOVANT

Factors such as Geology, Hydrology,

Hydrogeology: such as groundwater
sources, quality and quantity, Land use
pattern and water sup-
ply demand of the area
should be determined
for selection of best
site for development of
AN o bank filtration. lssues
related to in-sufficient
flow in rivers, protec-
tion of natural landside
groundwater from con-
tamination, high arse-
hic levels in shallow
depths, scouring of river bed and pumping
of water due to lack of electricity should be
taken into account while selecting a bank

filtration location.

Extensive field
Germany have shown that the capacity of

investigations in

sediment to purify is not exhausted despite
of fact that this technique is in use for
more than 140 years. Inspite of some fluc-
tuation in surface water quality, natural
flow processes have a tendency to return
back to normal. This is a well proven fact
due to considerable studies which has been
carried out in developed nations. Bank fil-
tration technique could act as a very effec-
tive alternative water resource. It overall
supports the later treatment processes by
providing natural treatment to water and
thus reducing the final cost of water treat-
ment for developing countries. Therefore,
the potential of River bank filtration should
be consciously exploited.
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-

o WAREM Excursion to Innsbruck TiWaG (Tiroler Wasserwerke, Austrian Hydropower): 1< to 3" May, 2016

o LSF registration period: 11" May to 2" June , 2016

. WAREM Excursion to Schluchseewerke, Schwarzwald €™, July 2016

o  WAREM Clags Meeting: 14™ July, 2016
s  Semester ends on: 15™ July, 2016

s WAREM Graduation ceremony: 27" September, 2016

CONFERENCES IN GERMANY

. IFAT- Trade Fair for Water, Sewage, Waste, and Raw Materials Management, Munich, 30" May— 3 June, 2016

¢ Conference on Global Environmental Change, Berlin, 23" & 24™ May, 2016

. Pipeline Technology Conference, Berlin, 23"—25™ May, 2016

. World of Energy Solutions International Trade and Conference, Stuttgart, 10™-12™ October,

. Local Reneawbles, Freiburg, 26™-28™ October, 2016

DID YOU LIKE READING ? YOUR THOUGHTS! ON THE NEWSLETTER.

Thanking Vinay Sharma for realising this concept, we are pleased to roll
out the 3rd edition of the Newsletter.

I would like to extend my gratitude to all our authors for their articles.
We, highly appreciate the effort and time you spent to make this happen.

Reaping on the previous efforts to build strong communication across
WAREM generations, we wish to feature more voices in the future editions
from our yesteryear WAREM students. Hence, request one-and-all to review
and share your comments, on our efforts.

As always said, if you want to publish something, see a new section, have
any idea about developing WAREM Alumni. Write to warem.alumni@gmail.com

Bramishtan Muraleedharan

WAREM NEWSLETTER

The Official Newsletter for the International
Study Program WAREM

Publisher: Bramishtan Muraleedharan

(WAREM Student, 2015)

Concept & Design : Anne Weiss
(Course Director)
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(WAREM Student,2013)
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