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LET US SHOW YOUR ART
Have any nice photos or fi gures to share? E-mail us your seascapes, underwater 
photos or photos of  fi eld work and we’ll include them in NANO News!
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COVER. World relief data of the General Bathymetric Chart of the Oceans (GEBCO), version 2014 
(6min). GEBCO data is available by the Bri  sh Oceanographic Data Centre (BODC) at h  p://www.
gebco.net/. Map plo  ed by Lilian Krug
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From the Editorial Board

Dear readers,

It is with great pleasure and enthusiasm that I present you this current edi  on which 
will be focused on Africa. Before giving you more details about that, I would like to con-
gratulate you for your interest.

This journal starts by a report of Zayasu and Singh about the POGO-17 mee  ng that 
took place from 25th to 29th January 2016 in Yokohama, Japan, to which members of NF-
POGO were invited. It includes a sec  on on the Alumni of the NF-POGO Centre of Ex-
cellent (CofE) in Observa  onal Oceanography training at the Alfred Wegener Ins  tute 
for Polar and Marine Research (AWI) where the scholars describe the prac  cal training 
they went through and the posi  ve impact of this training.

In addi  onal you will fi nd out the progress on the NANO Regional Projects namely: the 
NANO-Africa Nearshore Hydrodynamics Group Project, working on a nearshore wave-
climate modeling for eroding coastal sites in Ivory Coast and Tunisia, using Del  3D; the 
NANO La  n America (LA-NANO) Project, studying the spa  al and temporal variability 
of phytoplankton pigments (2012-2014) and the progress of the NANO Caribbean Re-
gional Project with the  tle: “Striking a balance with the lionfi sh: Habitat suitability 
modeling and social awareness measures in the southern Caribbean”.

Finally, you will also fi nd out about the NANO Outreach Project “Ocean is our Neigh-
bour” in Sri Lanka presented by Kan   Yapa, followed by research communica  ons from 
NF-POGO alumni and opportuni  es announcements.

Good reading!

Ted Wango

Editor-in-chief
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We, the NANO Alumni, were thrilled when we received a invita  on from Dr. 
Vikki Cheung on behalf of the POGO Execu  ve Director to par  cipate in the 

17th POGO Annual Mee  ng and the side mee  ngs that were to be held from 25th to 
29th January 2016 in Yokohama, Japan hosted by the Japan Agency for Marine-Earth Science and Technology (JAMSTEC). We 
happily accepted their invita  on. Eight NANO Alumni joined us on the 27th January for our mee  ng with the Nippon founda-
 on and POGO members to present our NANO Projects and how the (Nippon Founda  on funded) trainings have benefi ted 

our research and career. 
Mr. Unno and Mr. Ogiue from the Nippon Founda  on (NF) 
and all members of POGO a  ended the NANO recep  on 
on the 27th January. Prof. Karen Wiltshire, POGO chair and 
Vice Director of Alfred Wegener Ins  tute (AWI) for Polar 
and Marine Research, extended her gra  tude to the Nip-
pon founda  on for providing con  nued support for POGO 
training programs. Mr. Unno addressed us on behalf of Mr. 
Sasakawa, the chairman of the NF. He introduced NF and 
its support to POGO ini  a  ves, and how they aim to edu-
cate and encourage children and young fellows to cul  -
vate future leaders in interna  onal ocean aff airs. Mr. Unno 
asked us several interes  ng ques  ons, such as: How and 
why we got interested in oceanography? What triggered 
and mo  vated us to become oceanographers? What was 
the most interes  ng thing in studying the ocean? It was 
also interes  ng for NANO alumni to hear stories and an-
swers from their fellow colleagues. Mr. Unno told us about 
the importance of networks of people, friends, collabo-
rators and co-workers. He said that this partnership will 
complement our strengths. With that, he concluded the fi rst half of the NANO recep  on.
A  erwards, other POGO members and young scien  sts from JAMSTEC joined us. Prof. Shirayama from JAMSTEC opened 
the poster session with a brief introduc  on of NANO members and young scien  sts who presented posters. The poster 
session was held in a relaxed and friendly atmosphere. Our posters were about the NANO and its regional research and 

outreach projects. Further, all of NANO par  cipants gave 
short talks about the benefi t they have experienced from 
the POGO training program, current research interests 
and their involvement with the network. 
We spent one a  ernoon on RV Mirai, the Japanese re-
search vessel. It is considered one of the largest research 
vessel of the world. We were shown chemical analysis 
laboratories, a weather sta  on and various instruments 
used on the ship rou  nely. 
Finally, we were happy to meet other NANO Alumni who 
had a  ended the CofE at the Bermuda Ins  tute of Ocean 
Sciences or other NF-POGO courses. It was a great way 
to bring together people who we know via online chat or 
google group emails. It was a four-day great reunion of a 
family that has spread to every corner of this globe and 
is commi  ed to ocean research and collabora  on. We 
hope to con  nue this way in future.

Photo taken during the mee  ng between NANO Alumni and POGO 
Execu  ve members

Group photo taken at the conclusion of the mee  ng. Photo courtesy 
of Nippon Founda  on

Mee  ng of NANO Alumni with the Nippon Founda  on and POGO members
Dr. Yuna Zayasu1 and Dr. Arvind Singh2

1Post Doctoral Scholar, Okinawa Ins  tute of Science and Technology, Japan
Wikipage: h  p://www.nf-pogo-alumni.org/~Yuna+Zayasu
2Faculty, Physical Research Laboratory, India
Wikipage: h  p://www.nf-pogo-alumni.org/~Arvind+Singh
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Galina Abyzova (Russia): Galina is specialized in invertebrates, she has a Bachelor and a Master de-
gree in Zoology from the Lomonosov Moscow State University. In her master thesis, she inves  gated 
zooplankton community composi  on and the infl uence of the frontal structure Antarc  c currents 
on the distribu  on of small-size copepods in the Antarc  c Ocean (Drake Passage). And now she is doing her PhD at the 
Shirshov Ins  tute of Oceanology in Moscow about arc  c mass species of copepods. She is inves  ga  ng popula  on struc-
ture in the Kara Sea and poten  al hybridiza  on between Calanus species in the Arc  c. Galina’s research interests focus on 
the changes occurring in the Polar Regions due to clima  c shi  s and how plankton communi  es respond to hydrophysical 
processes. She has more than fi ve years of extensive experience in the fi eld and is experienced in laboratory study of fresh-
water and marine science. Galina expects from the program NF-POGO CofE-AWI to get new knowledge of hydrophysics 
and biochemistry to study the func  oning of the ecosystem and biological processes in the ocean. She is grateful to have 
the opportunity to study at AWI and learn from experts in oceanography.

Katherine Amorim (Brazil): Katherine is from São João da Boa Vista, Brazil. She has studied Biological Sciences at Universi-
dade de São Paulo (USP), Brazil. Her fi rst research experience within marine ecology was in experimental trophic ecology 
of rocky shores at the Centro de Biologia Marinha of USP. In that project she has tested avoidance risk response of gastro-
pod according to diff erent food items under predator exposi  on. A  erwards, she has done a survey a  emp  ng to fi nd a 
rela  on between diff erent shell morphologies of snails and density of crabs at rocky shores through a scien  fi c project. 
A  er comple  ng her undergraduate degree, Katherine has worked as a volunteer technician in a project of frequency-de-
pendent selec  on of guppies at the University of Toronto. Later, Katherine worked on a rocky shore survey of biodiversity 
in the South America Research Group on Coastal Ecosystems in Brazil in their 2013 campaign. Finally, her last experience 
with sciences was during her master thesis at Universidade do Algarve, Portugal. She has performed experiments tes  ng 
the hypothesis that using freshwater pulses from a hydro-technical structure (Dam) could be a promising ecohydrological 
approach for controlling jellyfi sh blooms. She is now taking part in the NF-POGO Training course at the Alfred-Wegener-
Ins  tute. She is very thankful for having the opportunity to develop her skills in sciences with great scien  sts. She is in-
terested in improving her skills in experimental ecology, to understand new areas in oceanography such as physical and 
chemical modeling and how environmental variables aff ect biota.

Shahin Badesab (India): Shahin is from Goa, India. Her Masters is in Marine Sciences, from Goa University, India. For her 
thesis, she worked on “Study on macrofaunal density and ver  cal distribu  on of meiofauna in mudfl at of Goa”. Therea  er, 
she joined the Na  onal Ins  tute of Oceanography (NIO), Goa, India as a project assistant and worked in various environ-
ment impact assessment projects wherein she was responsible for carrying out the sampling and analysis of benthos at 
the laboratory. A  er ge   ng a Senior Research Fellowship from the Council of Scien  fi c and Industrial Research, Delhi in 
2011, she registered for a PhD in Marine Sciences (Goa University) to work on the topic ‘Macrofauna community structure 
in the hypoxic zone over the Western Con  nental Shelf of India’. Being at NIO, she has good experience of working at sea. 
She strongly believes that the NF-POGO CofE program would provide her the great opportunity to interact with experts, 
and also opens avenues for networking in the oceanographic fi eld. She is confi dent that this NF-POGO CofE program will 
greatly enhance her understanding in oceanography, help her approach research from diff erent perspec  ves and further 
her passion for oceanographic research. A  er returning to her home country, she wishes to con  nue her research on ben-
thic ecology with her exis  ng exper  se and incorpora  ng the new found skills that she will have receive from this program.

Meri Bilan (Croa  a): Meri has done her Master thesis within an Erasmus internship program in Laboratorio Marí  mo da 
Guia in Cascais (Portugal) while enrolled in the master program of University of Split (Croa  a). Her master thesis is focused 
on the ontogenic development of photosynthe  c sea slug Elysiaclarki in the climate change scenario. A  er fi nishing classes 
in 2015, she moved to Azores (Portugal) to par  cipate in the MIDAS project. There, she focused on the experimental study 
of the impact of deep sea mining on benthic fi sh. With this work she decided to pursue her dream in deep sea research 
where she fi nds the NF-POGO to be very suppor  ng and helpful. Un  l now, the POGO program has enriched her life with 
so many nice people, either professors from which she learns so much every day or new family of POGOnians who are 
there for her always.

NF-POGO CofE

Pogonians year 7 (2015 - 2016)
Compiled by Mr. Mahmudur Khan

Meet the new Pogonians

*Check the alumni wikipages at h  p://www.nf-pogo-alumni.org/CofE+Alumni#x2015-2016
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Hiroshi Inoue (Japan): Hiroshi researched phylogeography of the spiny lobster (Panuliruspenicillatus) using molecular 
analysis for his undergraduate degree at Ryukyu University, Okinawa, Japan. Then he got a master’s degree from Kyoto Uni-
versity on an ecosystem model using Ecopath with Ecosim. His master thesis focused on coastal marine ecosystem model 
with fi sheries. While he was a master student, he studied Ecopath with Ecosim so  ware at University of Bri  sh Columbia. 
He presented his work at the Ecopath interna  onal conference and workshop in Barcelona, 2014. A  er ge   ng his master 
degree, he con  nued to study the marine ecosystem with a wider range in marine ecosystem as a PhD student in Kyoto 
University. He is so proud of joining the POGO program. He studied the biological fi eld well but not the physical or chemical 
fi eld. So the NF-POGO CofE program is a great opportunity for him to enhance his knowledge.

Mahmudur Rahman Khan (Bangladesh): Mahmud is a young oceanographer who aims to build capacity in scien  fi c-eco-
nomic aspects and to develop future perspec  ve strategies for mankind answering the three ques  ons – ‘What, Why and 
How?’ concerning the changing ocean. He has a MSc degree in Oceanography from University of Dhaka doing his thesis 
on plankton dynamics and primary produc  on of the Bay of Bengal. His earlier three years of research experience include 
both fi eld and laboratory level experimental work. Previously, Mahmud has pursued his Bachelor and a fi rst Masters in 
Fisheries from the same university with a thesis work on salinity intrusion eff ects in the coastal areas of Bangladesh. The 
main objec  ves of his research are to deal with requisite ecosystem processes and func  ons, and to learn ocean model-
ling for understanding the mechanism of the ecosystem as a whole. So, by way of the NF-POGO program in AWI, Mahmud 
wishes to learn more on oceanographic research by going through the interac  on with interdisciplinary communi  es, and 
by having hands on prac  cal works, tours, excursions and expedi  ons as well. He expects a research project in biogeo-
chemical modelling coincided with marine ecosystem, which will indeed endorse his skills in this discipline for his future 
career and his intended PhD study. He hopes this POGO program will be very helpful for the growing scien  fi c umbrella in 
oceanography and for his country as well. Mahmud fi nds a global village of scien  sts in AWI from which he is learning every 
minute, and also makes friends from diff erent parts of the world being a happy family! 

Baye Cheikh Mbaye (Senegal): Baye is a na  ve of Rufi sque (Senegal) and a coastal-environment lover since his childhood. 
He holds a Master in Meteorology and Oceanography from the Cheikh Anta Diop University of Dakar where he dealt for the 
fi rst  me with coastal biogeochemical fi elds related to upwelling dynamics within the produc  ve Senegalese coast. Then 
naturally, he started a PhD in physical-biogeochemical-ecological oceanography where he studied the role of environmen-
tal eff ects on the spawning strategies of sardinella, the main small pelagic fi sh along the Senegalese-Mauritania coastal 
region (southern part of the Canary Upwelling System). He received his doctorate degree from both the University Pierre 
and Marie Curie (Paris) and the University Cheikh Anta Diop (Dakar). His research interests are the study of the interac-
 ons between physics, biogeochemistry and the marine ecosystem, and are primarily based on regional, bio-physical and 

numerical modelling. Baye aims at becoming an ocean research leader in Senegal and believes that the NF-POGO CofE will 
help him to shape this goal by gaining experience in presen  ng to and learning from specialists in a wide variety of fi elds 
within oceanography. With frequent contacts with both marine observer and modeler off ered by the NF-POGO, Baye plans 
to create a network for monitoring the poorly documented but rich upwelling region of Senegal. This will help to under-
stand the mechanisms of fi sh popula  on dynamics for marine management and conserva  on of this area where fi sh plays 
a central role for food security and economic income.

Aina Le Don Nomenisoa (Madagascar): Aina is from the southern part of Madagascar. He got his BSc in Marines Sciences 
at IHSM (Ins  tut Halieu  queet des Sciences Marines), University of Toliara. Then, he pursued his studies in the University 
of Reunion Island, where he earned his MSc in Remote Sensing. Aina is interested in Earth Observa  on data processing and 
handling. The POGO program will help him to sharpen his knowledge and to acquire some mul  disciplinary oceanographic 
skills. His latest scien  fi c experience was on board the research vessel of Fridtjof Nansen, in the context of the IIOE-2 (In-
terna  onal Indian Ocean Expedi  on). Aina also expects from the program to hang out with scien  sts who are willing to 
help him to process the data they collected during the research cruise he was included in.

Frances Camille Mendoza Rivera (Philippine): Mabuhay! Meaning Long live, which is the usual gree  ng in the Philippines. 
Camille graduated with an Interna  onal MSc (formerly known as Erasmus Mundus) in Marine Biodiversity and Conser-
va  on in a consor  a of universi  es coordinated by Ghent University in 2014. She did her thesis on the biodiversity and 
ecosystem func  oning of the diatom community and a single copepod when exposed to copper (heavy metal) and atra-
zine (herbicide). A  er her MSc studies, she returned home to work as a research assistant in a na  onwide project on the 
upscaling of seaweed produc  on in the Philippines. The goal of the project is to create a GIS-based database on the extent 
of the seaweed farming and prac  ces. Another goal is to bridge the knowledge gap to fi nd be  er methods for the progress 
of the seaweed industry. She believes that joining the NF-POGO CofE at AWI will sharpen her scien  fi c and prac  cal skills 
in diff erent aspects of oceanography and enable her to expand her knowledge and share it when she gets back home, with 

NF-POGO CofE
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a future plan to form a marine conserva  on based NGO. Furthermore, the network of scien  sts will be very useful for her 
future scien  fi c research.

Senam Kofi  Tsei (Ghana): Senam is from the land of Gold called “Ghana”. He holds a Master’s degree in Applied Marine Sci-
ence (physical oceanography op  on) from the University of Cape Town. His disserta  on was en  tled “An inves  ga  on into 
the sampling bias of Argo fl oat in Southern Ocean”. His master’s degree thesis aimed to address the following ques  ons: 
What is the spa  al distribu  on of the Argo profi ling fl oats in the Southern Ocean south of Africa? Is the spa  al distribu  on 
of the Argo profi ling fl oats infl uenced by the bathymetry or by the surface geostrophic veloci  es in the Southern Ocean? To 
answer these ques  ons, the posi  ons of the Argo profi ling fl oats were co-located in space to the ETOPO2 bathymetry and 
to the surface geostrophic veloci  es to understand whether the distribu  on of fl oats was infl uenced by the bathymetry or 
by the surface geostrophic current veloci  es. He would like to con  nue in the fi eld of physical oceanography (now and in 
future) with interests in ocean dynamics (currents, waves, fronts and eddies), air-sea interac  ons, water masses, ocean tel-
ecommunica  on, ocean and atmospheric modelling, bio-physical interac  ons and biogeochemistry of upwelling systems. 
This is because the aforemen  oned exper  se are lacking in his home country and sub-saharan countries.

NF-POGO CofE

Pogonians Year 7 (2015-2016): From le   in the back row are Baye, Hiroshi. In the middle from le   Mahmud, Camille, Shahin and 
Meri. In the front from le   are Galina, Aina, Senam and Katherine. Photo courtesy of Silvia Giesicke, AWI.
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NANO Interna  onal Workshop: Introduc  on to Del  3D Numerical Model
Dr. Houssem Sme  

NANO-Africa Regional Coordinator
Postdoctoral  Scholar, Na  onal Ins  tute of Marine Sciences and Technologies (Tunisia), Mediterranean 
Ins  tute of Oceanography (France)
Wikipage:  h  p://www.nf-pogo-alumni.org/~Houssem+Sma  

The NANO-Africa interna  onal workshop en  tled ‘’Introduc  on to hydrodynamic modeling with De  -
3D numerical model’’ provided training on the theory and applica  on of coastal hydrodynamic (fl ow 

and wave) modeling using the open-source version of the process-based numerical modeling system 
Del  -3D (Deltares Systems, The Netherlands). The training was given by Del  -3D experts from the Coun-
cil for Scien  fi c and Industrial Research (Natural Resources and 
the Environment, Stellenbosch Center) in South Africa. The 
workshop was organized in the context of the ongoing eff orts 
of the Nippon Founda  on-POGO Alumni Network for Oceans 
(NANO) to establish and maintain regional collabora  ve re-
search projects conducted by members of NANO and focus-
ing on oceanic and coastal zone observa  ons for societal ben-
efi t. Workshop par  cipants included members of the NANO 
Nearshore Hydrodynamics Group (NHG) from Brazil, Ivory 
Coast and Tunisia, local par  cipants from CSIR and the Univer-
sity of Stellenbosch, and other NANO members (from Thailand, 
Mauri  us, Iran, Togo) working on projects involving coastal 
zone observa  on and modeling. In total, 15 par  cipants, from 
8 countries, a  ended the 5-days workshop.
The workshop included theore  cal and hands-on prac  cal 
sessions on various aspect of numerical modeling of fl ow and 
wave using Del  3D-Flow and Del  3D-Wave engines, includ-
ing computa  onal grid genera  on (with RGFGrid) and model 
parameteriza  on and model output post-processing (with 
QuickIn). Hands-on prac  cal sessions consisted of a series of 
tutorials that covered the numerical simula  on of a wide range 
of coastal phenomenon, such as rogue waves and rip current.

The par  cipants of the workshop (only NANO members) with 
POGO scien  fi c coordinator Dr. Victoria Cheung  (front row, 1st 
from le  ) and NANO-NHG mentor and workshop instructor Dr. 
Christo Rautenbach (front row, middle). Photo taken at the De-
laire Graff  Estate in Stellenbosch. (Credit: V. Cheung).

Alumnus Pavanee Annasawmy register of a hindu Mauri-
 an a  ending the annual fes  val Thaipoosam Cavadee. 

Read more about Mauri  us cultural and marine richness 
in Pavanee’s communica  on at page 23.

Fieldwork  at Ninh Thuan - Binh Thuan, Vietnam. The team, leadered 
by alumnus Nguyen Huu Huan, works with the newest monitoring 
satellite VNREDSAT-1. Read more at page 29.
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Five weeks, 13000 km, north to south down the At-
lan  c Ocean from Bremerhaven, Germany to Cape 

Town, South Africa: the PS95 North South Atlan  c 
Transect (NoSoAt) took 32 graduate students from 19 
diff erent countries on the adventure and learning ex-
perience of a life  me! 

Chosen out of 490 applicants, seven African students 
were funded by NF-POGO to a  end the NoSoAT Sum-
mer School aboard the German icebreaker vessel RV 
Polarstern. We arrived from all four corners of the 
world in Bremerhaven on the 28th October 2015. 

On the fi rst day, we visited the AWI Building in Bremer-
haven, where a welcome address was read on behalf 
of Prof. Dr. Karin Lochte (Director AWI) by Prof. Dr. Ka-
ren Wiltshire (Chair of POGO) and Dr. Pauhla McGrane 
(Na  onal Coordinator of SMART). We, par  cipants, 
then introduced ourselves briefl y, sta  ng our research backgrounds and home country. A plenary lecture was delivered by 
Prof. Peter Lemke on the topic ‘The Climate System and the Oceans’. On a guided tour to the AWI laboratories we had the 
opportunity of seeing the ice cores drilled from the Ar  c and Antarc  ca (the oldest of which were 800 000 years old!) and 
learnt how the ice core is extracted, processed and dated.

On 29th of October 2015, fi lled with high hopes and expecta  ons (and a li  le nervous), it was  me to board! A  er being 
allocated cabins and cabin mates, we had a general mee  ng and safety drills. We were then separated into fi ve groups that 
should be follow each of the fi ve course sec  ons: Oceanography, Zooplankton, Phytoplankton, Remote Sensing and Tools.

Oceanography 
We received hands-on training in the prepara  on and launching of expendable bathythermographs (XBT’s), which we 
deployed each day at 9 am. We also learnt to prepare and deploy the Conduc  vity Temperature Depth (CTD) profi ler, and 
how to process and fi lter the samples brought back from the CTD. We worked with the photosynthe  cally ac  ve radia  on 
(PAR) sensor, prepared and deployed the BBE Algae analyser during each chlorophyll maximum CTD cast. This was further 
complemented by data extrac  on, processing and visualisa  on in SeaBED and Ocean Data View (ODV) so  ware. Our un-
derstanding of these diverse methods was tested when we, the students, conducted a full sta  on oceanographic sampling 
and processing unassisted (no teacher involvement)!

Phytoplankton 
Since our transect aboard the RV Polarstern crosses a rela  vely understudied area of ocean, especially with regards to phy-
toplankton, the cruise provided students and researchers alike with the opportunity to examine phytoplankton communi-
 es that has never been studied before. Sampling itself involved taking bucket samples every morning at 9 am, as well as 

deploying a 20 μm and 80 μm phytoplankton nets at every sampling sta  on. The samples collected were used to build up 
a species community composi  on list along the transect, as well as for phytoplankton counts. Students were also trained 
for the development of the iden  fi ca  on keys methods.

Zooplankton 
We were shown how to set up and deploy the con  nuous plankton recorder (CPR), an exci  ng prospect especially since 
the NoSoAt Floa  ng Summer School was the fi rst  me that the CPR was deployed on a regular basis for the en  re transect 
we crossed. We also deployed ver  cal and horizontal bongo nets as well as CalCOFI (California Coopera  ve Oceanic Fisher-
ies Inves  ga  ons). Nets at each sampling sta  on, comple  ng zooplankton counts from each one of these samples. Lastly, 
algal growth experiments and grazing experiments were conducted each week tes  ng various factors that may infl uence 
how well algae grow in diff erent environments. 

Shipboard training

The Opportunity of a Life  me: the 2015 NF-POGO Students and the North-South Atlan-
 c Transect Floa  ng Summer School aboard the RV Polarstern

*The alumni profi les will be available soon at h  p://www.nf-pogo-alumni.org

The NF-POGO African students in Bremerhaven, Germany, about to board 
the RV Polarstern.

Shipboard Training
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Shipboard training
Remote Sensing 
One of the important features of the ocean is its colour, which can be related to phytoplank-
ton biomass. This was introduced to us by using RAMSES measurements, were we used light 
proper  es to determine water proper  es. These measurements were used to determine the 
refl ectance which gives informa  on on the water transparency and colour, and this can be used 
to deduce the produc  vity of that region. We learnt how to use the BEAM VISAT so  ware de-
veloped by the European Space Agency to extract and map satellite data for various ocean col-
our parameters (such as Chlorophyll–a) and how to import, plot and interpret our measured 
RAMSES data in Python programing so  ware.

Tools 
The tools group was set up to equip students with vital life skills that may be useful in any young 
academics’ life. Some of the topics addressed were project management,  me management, 
scien  fi c and ethical skills and how to publish a peer reviewed paper. The tools group also pro-
vided students with some much needed down  me,  me used for more fun, crea  ve projects, 
but also to bond and get to know each other. 

In terms of our overall experience and what we gained, we all felt that we had grown as both 
marine scien  sts, and in our personal capacity. While we learnt about good scien  fi c prac  ce, 
gear deployment, sample collec  on, data processing and analysis, we also built up our scien  fi c 
confi dence by installa  on of a sta  on on our own and by wri  ng a scien  fi c ar  cle summarising 
and analysing a por  on of the data collected aboard in three days. 

We, the students, greatly learnt from each other. All students aboard had diff erent exper  se, 
backgrounds and experiences, and we thus complemented each other’s knowledge by sharing 
our knowledge about so  ware such as Primer, BEAM VISAT, ODV, GIS to our own peers. We gave 
individual presenta  ons each evening about ourselves and our work, which allowed us to gain 
more insight into the biological, physical and chemical oceanography projects that were and are 
s  ll being carried out all around the world. On a more personal level, we, 32 people from 19 dif-
ferent countries, learnt how to cooperate, collaborate, work together as a team, support each 
other in our bad  mes, care for each other and build tolerance and acceptance. We were put 
together as individuals and strangers with diff erent backgrounds, cultures and exper  se, but in 
the end, we le   the RV Polarstern as one big family.

We will each be taking this experience and what we have learned back to our home countries 
and ins  tu  ons, and use it to further marine science in Africa. We are all scheduled to present 
on the skills and results acquired aboard the NoSoAt Summer School at our respec  ve ins  tu-
 ons in 2016. Amy will be introducing “three minute thesis speed presenta  ons” at her home 

ins  tute, to improve and foster postgraduate rela  onships and interac  ons, and will be present-
ing a module to the masters class on data management and the use of BEAM VISAT. Edem will 
be using some of the data collected for the training of undergraduate students. Zo will be pre-
sen  ng to the members of YSO Madagascar, and will include a write up of the trip through the 
trimestral new paper of the “RANOMASINA” ins  tute.

As a whole, the Floa  ng Summer School was an experience of a life  me. The knowledge gained 
in marine sampling techniques were invaluable and will go a long way in providing us, young Afri-

Our home and classroom for 5 weeks - the RV Polarstern

The Scholars

Pavanee Annasawmy
Mauri  us. Joint PhD de-
gree at the University of 
Cape Town, the University 
of Montpellier & the Uni-
versity of Mauri  us

Mohammed Kajee
South Africa. BSc (Hon-
ours) Marine Biology 
(2015) from the University 
of Cape Town

Edem Mahu
Ghana. PhD in Oceanogra-
phy (Geochemistry) from 
the University of Ghana

Ngwako Mohale
South Africa. BSc (Honours) 
Oceanography (2015) from 
the University of Cape 
Town
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Shipboard Training

Ngozi Oguguah
Nigeria. Principle research 
offi  cer in the Department 
of Fisheries Resources at 
the Nigerian Ins  tute for 
Oceanography and Marine 
Research

Zo Rasoloarijao
Madagascar. MSc from the 
Ins  tut Halieu  queet des 
Sciences Marines, Univer-
sity of Toliara (2010). Afri-
can Coelacanth Ecosystem 
Programme (ACEP) project 
(2013)

Amy Wright
South Africa. MSc Marine 
Biology (2016) at the Uni-
versity of Cape Town

READ MORE ABOUT 
THE FLOATING SUM-
MER SCHOOL AT h  p://
euca-excellence.eu/index.
php/current-and-future-
courses/rv-polarstern-
2015-marine-biology

can scien  sts, with the skillset required to succeed in our own personal careers, but also to take 
back to our home ins  tu  ons. The highlight of this trip, without doubt, was mee  ng likeminded 
students from all around the world. Ge   ng to learn about diff erent cultures from our fellow 
students and the obstacles that they face as young academics in diff erent parts of the world, 
and most importantly, gaining insight into the vastly diff ering fi elds of research that each student 
brought onto the expedi  on  was an invaluable experience.

Scenes of the 2015 Floa  ng Summer School

What 800 000 year old ice looks like 
through a polarising lens

Firing the XBT. Photo cour-
tesy of Pauhla McGrane.

The CTD Rose  e being deployed

One of the most 
beau  ful phyto-
plankton species

Deploying of the nets

We made contacts (and friends!) from around the 
world. Photo courtesy of Pauhla McGrane.

A good catch!

Ngwako loading the CPR. Photo courtesy of Pauhla 
McGrane.

Taking a RAMSES measure-
ment

All par  cipats of the NoSoAt Summer School. 
Photo courtesy of Pauhla McGrane.

Last CTD celebra  on! Photo courtesy of Pauhla McGrane.
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Outreach ac  vi  es 
Dr. Kanthi K.A.S. Yapa

Seminar and poster exhibi  on, “Ocean is our Neighbour”

An outreach programme was conducted at Rohana School, Wellamadama, Matara, Sri Lanka for 
students in grades 8, 9 and 10 on November 30th 2015. Rohana School is situated in the close 

proximity of University of Ruhuna, Matara and it is a mixed school, having both girls and boys in each classroom. A 
seminar and a poster session on the topic “Ocean is Our Neighbour” was done by Kanthi K. A. S. Yapa, Faculty of Sci-
ence, University of Ruhuna, Matara for about 50 students in grades 8 and 9. Students were introduced to general topics 
related to earth, ocean and atmosphere and the processes that contribute to the water cycle and carbon dioxide cycle in 
some detail. The ocean resources, marine and plant lives and how their well-being is important to the well-being of the 
planet earth as a whole was also discussed in great detail. How to respect, care and protect our ocean neighbour was 
emphasized at the seminar. About 25 posters depic  ng many aspects of the life on the planet earth and the importance 
of caring and protec  ng our ocean neighbour, such as how earth, atmosphere and ocean are inter-connected, why the 
health of marine life, corals and plankton are important to man, how plas  cs and pollutants destroy ocean life, etc. were 
displayed using both Sinhala and English language. The students were very apprecia  ve of what they learned through 
the seminar and posters.
Between 13th and 14th October, 2015, a poster exhibi  on  tled “Ocean is 
our Neighbour” was held in the Faculty of Fisheries & Marine Science and 
Technology, University of Ruhuna, Matara in parallel with the educa  onal 
exhibi  on held to promote the Fisheries & Marine Science programme. 
About 15 posters depic  ng many aspects of life in the ocean were exhib-
ited. Titles of some posters were, “Importance of Protec  ng Marine orna-
mental fi sh”, “Deple  on of marine fi shery resources due to overexploita-
 on”, “Marine debris: A threat to the marine environment”, “Instruments 

used in Physical Oceanography”, ”Coral reefs are vanishing”, “Marine 
Mammals of Sri Lanka”, “Threats to sea turtles”, “Marine invasive species”, 
etc. While some posters aimed to educate the students with informa  on 
about ocean life, others were there to give a strong message to reduce/
avoid anthropogenic ac  vi  es that lead to damage of marine habitats and 
reduc  on of fi shery resources. Some posters had been prepared in local 
language, Sinhala as it is the mother language of the great majority of the 
exhibit visitors. Several undergraduate students from the faculty, W.E.K 
Wijesinghe, K.B.S.S.J Ekanayaka, U.P.G. Pathirana, H.M.S.M Wijerathne, 
H.S.A He   arachchi, S.A.A. Prasad, M.D.M. Faazil, A.A.M.D. Ranasinghe, 
G.E.D. Jayalath and W.P.J. Sathyadith as well as faculty members, K. R. Ga-
mage, H.B. Asanthi and H.B. Jayasiri contributed in the prepara  on and 
presenta  on of the posters.

Hands-on workshop on “Coastal Ocean Biodiversity”
On the same day, a hands-on workshop was conducted for 20 students in grade 10 of the Rohana School on the topic 
“Coastal Ocean Biodiversity” by H.B. Asanthi, H.B. Jayasiri and demonstrators, H.M.U. Ayeshya and D.M.K.K. Dassan-
ayaka from Faculty of Fisheries & Marine Sciences and Technology, University of Ruhuna. At the workshop, students 
had the opportunity to touch, feel as well as observe, through naked eye and through a microscope, some specimens/
samples from the coastal ocean. Characteris  c morphological features, habitats, adapta  ons and ecological importance 
of selected marine fl ora and fauna were briefl y discussed. Some important and interes  ng examples were explained, 
such as: macro algae - red, brown and green algae; mangroves; invertebrates - corals, crabs, lobsters, sea stars and sea 
urchins; sponges and vertebrates – turtles and sea snakes. Students had the opportunity to learn using life as well as 
preserved samples. Students asked ques  ons related to marine fl ora and fauna and each was given an exercise to write 
iden  fi ca  on features of two such species. Students par  cipated very ac  vely through the whole programme, which 
lasted for about three hours.

h  p://www.nf-pogo-alumni.org/~Kanthi+Yapa 
University of Ruhuna Matara, Sri Lanka

NNNNNNNNNNNNNNNNNNNNNNNNAAAAAAAAAAAAAAAAAAAAAAAAAANNNNNNNNNNNNNNNNNNOOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOUUUUUUUUUUUUUUUUUUUUUTTTTTTTTTTTTTTTTTTTTTTTTTTTRRRRRRRRRRRRRRRRRRRRRRRRRREEEEEEEEEEEEEEEEEEEEEEEEEEEEAAAAAAAAAAAAAAAAAAAAAAACCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHH

NNNNNNNNNNNNNNNNNNNNNNNNNNNNAAAAAAAAAAAAAAAAAAAAAAAAAAAAANNNNNNNNNNNNNNNNNNOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEAAAAAAAAAAAAAAAAAAAAAAAAACCCCCCCCCCCCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHHHEEEEEEEEEEEE

Dr. Kanthi Yappa delivering a talk for the 8th and 9th 
grade students.
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Observa  on work
During the 2015 project the NANO Nearshore Hydrodynamics 
Group (NHG) began its observa  onal work by deploying the equip-
ments acquired during the 2014 project. Despite diffi  cult fi eld work 
condi  ons, two  de-wave gauges were successfully deployed in May off  the coast of Jerba island on the southeastern 
Tunisian coast, and at the entrance of the Viridi channel off  the coast of Abidjan in Ivory Coast (Figure 1). The sensor was 
recovered from Tunisia in October and a 109 day-long  me-series of wave parameters, depth and pressure fl uctua  ons was 
retrieved.
A portable weather sta  on was also installed in July, by the project par  cipants in Ivory Coast, near the  de-wave gauge 
mooring site in Abidjan harbour (Figure 2). Technical issues encountered during the setup of the portable weather sta  on 
prevented project par  cipants in Tunisia from deploying their weather sta  on. These technical issues are currently being 
addressed with the weather sta  on manufacturer. Nevertheless, a two-month long  me-series of wind speed and direc-
 on, concurrent with the  de-wave gauge deployment period, was obtained from the Tunisian Na  onal Ins  tute of Mete-

orology.
The  me-series of the signifi cant wave height and water column depth obtained at the Tunisian study site is presented in 
Figure 3. A harmonic analysis applied to the pressure-derived sea level  me-series showed that the dominant  dal har-
monic cons  tuent in the Gulf of Gabes was the semi-diurnal cons  tuent (M2), with an amplitude of 30.9 ± 0.70 cm and a 
phase rela  ve to UT of 72.85 ± 1.14 degrees.
Applica  on of Del  3D to fl ow simula  on (DELFT-FLOW)
In addi  on to the descrip-
 on of the hydrodynamic and 

meteorological condi  ons at 
the selected study sites, the 
 me-series data from the ob-

serva  onal equipment were 
used (along with bathymetric 
xyz data) to ini  alize and pre-
scribe boundary condi  ons 
for DELFT-Flow (hydrodynamic 
engine) numerical model. The 
simula  on results for the cur-
rent and the sea level are pre-
sented for Ivory-Coast, Tunisia 
and Brazil (Figure 4).
The progress made in the 
modeling work was made pos-
sible by the par  cipa  on of 
NHG members in the interna-
 onal workshop “Introduc  on 

to numerical modeling with 

Observa  on and numerical simula  on of coastal hydrdynamics (fl ow) at selected study sites in 
Ivory Coast, Tunisia and Brazil

Progress of the NANO Africa Nearshore Hydrodynamics Group (NHG) project
Dr. Houssem Sme  1, Dr. Abdelfa  ah Atoui2, Dr. Ted Wango3, Dr. Elysée Toualy4, Dr. Sebas  an Krieger5 and Dr. Christo Rautenbach6

NANO REGIONAL PROJECTS

1 Postdoctoral Scholar, Na  onal Ins  tute of Marine Sciences and Tech-
nologies (Tunisia), Mediterranean Ins  tute of Oceanography (France)
Wikipage:  h  p://www.nf-pogo-alumni.org/~Houssem+Sma  
2 Engineer, Department of Urban Hydraulic, Tunisia
Wikipage:  h  p://www.nf-pogo-alumni.org/~Abdelfa  ah+Atoui
3 Researcher, University of Cocody-Abidjan, Ivory Coast
Wikipage:  h  p://www.nf-pogo-alumni.org/~Ted+Wango
4 Teacher, University of Cote d’Ivoire, Ivory Coast
Wikipage:  h  p://www.nf-pogo-alumni.org/~Elisee+Toualy
5 Postdoctoral Scholar, University of São Paulo, Brazil
Wikipage:  h  p://www.nf-pogo-alumni.org/~Sebas  an+Krieger
6 NANO Friend, Researcher, Council for Scien  fi c and Industrial Re-
search, South Africa

Figure 1 - Deployment of the RBR/D-Wave sensor off  (top) the northern coast of Jerba island, Tunisia 
and (bo  om) the coast of Abidjan, Ivory Coast. (Photo credits to H. Sme  , T. Wango and E. Toualy)
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The NANO Caribbean Regional Project team gets ready for fi eld work. 
Read the latest news on the project report at page 17.

Alumnus Khishma Modoosoodun tells us her experiences be-
ing a marine scien  st in Mauri  us. Read more at page 19.

Figure 2 - Portable weather sta  on installa-
 on in the coastal area of Abidjan. (Photo 

credita to T. Wango and E. Toualy).

Del  3D” (Figure 5) held at the Council for Scien  fi c and Industrial Research (CSIR) in Stel-
lenbosch, South Africa in 7-9 December 2015.
During the 2015 project, the NHG has grown as a NANO member from Brazil, with similar 
research interest as those of the NHG (i.e. numerical modeling of nearshore hydrody-
namics and ecological processes), joined the regional project and a  ended the Del  3D 
workshop in Stellenbosch. As part of the current project (2016-2017) a NANO member, 
Arnaud Nicolas, from Mauri  us has joined the NHG project. Arnaud, represen  ng the 
Mauri  us Oceanographic Ins  tute, will receive a set of observa  on equipments to moni-
tor meteorological (i.e. wind speed and direc  on) and hydrodynamic (i.e. sea level and 
waves) condi  ons at a selected study site.

The way forward: 2016-2017 project
-Deployment of the pressure sensors and the weather sta  ons at three sites in Ivory 
Coast, Mauri  us and Tunisia;
-Setup DELFT-Flow with sediment transport;
-Coupling of the hydrodynamic and wave engines of Del  3D;
-Expand the observa  on eff ort to monitor water quality.

Figure 4 - DELFT -Flow output of velocity fl uctua  ons and magnitude during ebb-
 de (top le  ) and fl ood-  de (top right) in the gulf of Gabes (Tunisia’s east coast), 

where the hydrodynamics are forced by sea level and wind  me-series obtained at 
the Tunisian study site in June-July 2015. At bo  om, DELFT-Flow output of depth 
averaged velocity and sea level at (le  ) the southeast Brazilian Bight, where the 
hydrodynamics are forced by a uniform wind from the northeast sector, and (right) 
the Ivorian study site in the Port Bouët- Viridi channel region.

Figure 3 - Time-series of water column 
depth and signifi cant wave height (Hs) 
derived from pressure measurements made 
off  the northern cost of Jerba island, Tunisia.

Figure 5 - NANO-NHG project par-
 cipants at the workshop held in 

South Africa.
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The La  n America NANO Regional Project (LA-NANO, h  p://www.nf-pogo-alumni.
org/La  n+American+Regional+Project) began in 2012 with the objec  ve of imple-

men  ng pigment analysis using HPLC in the ANTARES network  me-series sta  ons 
(h  p://www.antares.ws). It involves seven countries and seven  me-series sta  ons 
around La  n America and the Caribbean (Figure 1, Table 1). 
One of the objec  ves of the ANTARES network is the study of the temporal varia  ons in phytoplankton communi  es. 
Phytoplankton func  onal types (PFT) are groups of phytoplankton species that have specifi c roles in the biogeochemical 
cycles and trophic fl ow. These groups have been pointed out as keys to improve the knowledge on ecosystem dynamics 
and eff ects of climate and anthropogenic changes in the marine environment. High Performance Liquid Chromatography 
(HPLC) is a technique that allows the descrip  on of pigment concentra  ons in water samples and is an eff ec  ve method 
for PFT studies. However, HPLC analysis requires not only specifi c equipment but there is also the need of applying the 
correct methodology to assure the genera  on of high quality data for the scien  fi c community. Taking this in mind a series 
of mee  ngs were organized to give the opportunity to the LA NANO project members to learn from experts and enhance 
their exper  se in this subject. In addi  on, an agreement was signed with the Ocean Ecology Laboratory, NASA-Goddard 
Space Flight Center (Greenbelt, Maryland, USA) and samples collected in each sta  on were analyzed to determine phyto-
plankton pigments.
At this moment we will report the informa  on that is being analyzed from data collected from 2012 to 2014 which gave us 
the possibility of looking, using a biogeography point of view, how the phytoplankton community is changing in space and 
 me. Here it is important to consider that this study considers the analysis of data from two sta  ons in the Atlan  c Ocean 

(Argen  na and Brazil), two sta  ons in the Caribbean (Venezuela and Colombia), one sta  on in the South Pacifi c (Peru), and 
one in the North Pacifi c (Mexico). Each one has its par  cular oceanographic characteris  c going from very oligotrophic 
regions to eutrophic zones such as the Peruvian upwelling system.
In addi  on, monthly MODIS/Aqua Chlorophyll a (Chla)  me-series were analyzed (Figure 2) to have a con  nuous picture of 
the temporal variability, considering that in situ sampling was not possible in a regular frequency. It is interes  ng to note 
that we had to group some sta  ons according to their range in variability . Brazil, Colombia and Mexico were grouped to-
gether, with Colombia being the sta  on with the lowest Chla as expected in a region located in the Caribbean. Venezuela 
and Argen  na are those with intermediate concentra  ons, although the reason why Chla in Venezuela increased so much 
during the fi rst six months of 2014 will be a ma  er of study. Finally, Peru was analyzed separately because it presents very 
high Chla that especially during 2014 increased to up to 18 mg/m3. This informa  on gave us the fi rst insight into the spa  al 

and temporal variability of phytoplankton biomass at the ANTARES 
sta  ons.
However, as men  oned before, the informa  on obtained from HPLC 
analysis allows not only the evalua  on of phytoplankton biomass 
but also of phytoplankton community composi  on. This is because 
some phytoplankton pigments are biomarkers of some phytoplankton 
groups (Jeff rey et al., 1997), some are specifi c to one phytoplankton 
group and others are characteris  c because they are present in vari-
ous phytoplankton groups. The informa  on obtained is being ana-
lyzed to evaluate phytoplankton richness (biomass and diversity) at 
the diff erent ANTARES sta  ons and its rela  onship with some physical 
and chemical characteris  cs of each environment. For example, the 
pigment Fucoxanthin (Fuco) is characteris  c for diatoms and the  me-
space variability of the ra  o Fuco/Chla indicates its high importance 
in most countries, its propor  on being the lowest in Colombia (Figure 
3). To the contrary, in Peru the ra  o Fuco/Chla is always high, which 
is to be expected considering diatoms as a characteris  c group in up-
welling systems. The Mexican sta  on is also located in an upwelling 
region (California Current) but seasonal cycles regulate the upwelling 
intensity, which explains why the ra  o is much lower than in Peru.

Spa  al and temporal variability of phytoplankton pigments (2012-2014)
Progress on the La  n America Regional Project (LA NANO) 
Dr. Adriana Gonzalez Silvera1 and Mr. Abraham Saavedra2

NANO REGIONAL PROJECTS

Universidad Autonoma de Baja California, Mexico
1 LA NANO Project Coordinator
Wikipage:  h  p://www.nf-pogo-alumni.org/~Adriana+Gonzalez+Silvera
2 LA NANO Fellowship Holder
Email: abraham.saavedra@uabc.edu.mx

Figure 1 - Study area with the indica  on of the posi  on 
of the ANTARES sta  ons that are par  cipa  ng in this 
project. Sites are superimposed on a MODIS/Aqua Chla 
image from December 2014



14
Contact us:  tedwango10@gmail.com, info@nf-pogo-alumni.org, lilian.krug@nf-pogo-alumni.org
NANO website: www.nf-pogo-alumni.org

The phytoplankton community size structure is 
also a signifi cant factor in the ecological and bio-
geochemical func  oning of marine ecosystems. 
Various environmental factors, including nutrients, 
can cause varia  ons in the size structure of phy-
toplankton communi  es, infl uencing the produc-
 vity, the dynamics of the pelagic food web, and 

the poten  al for downward carbon transport in 
marine ecosystems. For that reason phytoplankton 
size classes can be used as an indicator of the dif-
ferences in the trophic state of each site. Phyto-
plankton pigments can be also used to determine 
the propor  on of microplankton (>20 μm), nano-
plankton (2 to 20 μm) and phytoplankton (< 2 μm) 
in each sample (Uitz et al., 2006). It is expected that 
eutrophic regions will have a higher propor  on of 
microplankton while a lower propor  on of phy-
toplankton will characterize oligotrophic regions. 
Our data (Figure 4) indicate important diff erences 
among countries and in each country a temporal 
variability is also evident. Considering that Fuco is 
characteris  c for diatoms and that diatoms are in 
general in the microplankton size frac  on, Peru is 
the sta  on with more than 70% of microplankton 
in their samples. Colombia, to the contrary, has the 
lowest propor  on of microplankton while phyto-
plankton is always higher than 50%. In this case 
phytoplankton size frac  on is represented by a high propor  on of Zeaxanthin (Zea) and Divinyl Chlorophyll a (DVChla); Zea 
is a characteris  c pigment for Cyanobacteria and DVChla is a diagnos  c for the genus Prochlorococcus. It is interes  ng to 
note that Venezuela began this study with a high propor  on of microplankton but it has been gradually decreasing wile 
phytoplankton increased. Unfortunately there is no data for the fi rst ten month of 2014, but November was characterized 
by a high propor  on of phytoplankton while in December the propor  on of microplankton slightly increased. It is a ma  er 
of discussion whether the same tendency observed in remote sensing data (Figure 2) can be observed in in situ data, and 
the reason for this trend remains an open ques  on. 
                   Conclusion and future work

Informa  on about water column structure, nutri-
ent concentra  on, light penetra  on depth and 
microscopy observa  ons is currently under revi-
sion, to have a be  er descrip  on of the diff erences 
among these biogeographic regions. We have to 
consider that the fi nal objec  ve of the ANTARES 
Network and the LA-NANO Project is to give the 
scien  fi c community and decision makers the el-
ements to evaluate interannual varia  on and cli-
mate change in a near future, by ways of a con  nu-
ous sampling eff ort and satellite image evalua  on. 
Finally, the support given by the Nippon Founda-
 on and POGO has been the key to maintain a 

dynamic communica  on among par  cipants and 
also a more fl uid exchange of knowledge and in-
forma  on.

References
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Figure 2 - Monthly Chla concentra  on (mg/m3) from MODIS/Aqua for each 
ANTARES sta  on.

Figure 3 - 
Total Chla 
(mg/m3) 
and Fuco/
Chla ra  o 
determined 
at sta  ons 
from 2012 
to 2014.
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Figure 4 - Percentage contribu  on of 
micro, nano and picoplankton at each 
ANTARES sta  on from 2012 to 2014.

Table 1 - List of sta  ons and countries par  cipa  ng in the LA-NANO Project. Note 
that Ecuador did not par  cipate in the HPLC sampling exercise because its inclu-
sion to the project was a  er 2013. 

AAAAAAAAAAbbraham Saavedra personal perspec  ve
MMMMMy name is Abraham Saavedra, I am 23 years old and I am an oceanograher. Sinceeee 
II can remember, I have been fascinated by the world of numbers. When I entereddd 
uuuuuniversity, I looked for researchers who can support me in carrying out some workkkk 
rrrrrelated to mathema  cs. Firstly, I worked with some simple mathema  cal models,, 
wwwwwhich were presented at local congresses. Later on, when I gained more knowl----
eeeeedge, I worked on more complex numerical models to explain some phenomenaaa 
ooooof the ocean. At that moment, I realized that my favorite branch of oceanographyyyy 
iiss physical oceanography. When I met Dr. Adriana Gonzalez and she invited me toooo 
cccccollaborate in this LA-NANO project, I was very excited because it was an oppor----
tttttunity to get into other areas of oceanography, useful to expand my knowledge.

TTTTTTTTThe par  cipa  on in such a project allowed me to increase my knowledge on oceannnnnn 
ddddddddynamics through the evalua  on of the importance of carrying out con  nuouussssss 
mmmmmmmonitoring on a par  cular sta  on. Also, it was an excellent opportunity to learnnnnnn 
fffffrrrrom the experience of the researchers involved in the project. I think this type oooffffff 
pppppproject makes a student with li  le experience learn from the experts, and growwwwwwww 
pppppprofessionally.
FFFFFinally, I must express my deepest gra  tude to the members of the Nippon Foun----
ddddda  on, the members of each ANTARES sta  on and my mentors, for the opportu----
nnnnnity they gave me to par  cipate in this important work.

Scenes from the Annual Lionfi sh Derby promoted by NANO Caribbean Regional Project (next page)
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Following the incep  on of the NANO Caribbean Regional pro-
ject in 2015, a great deal has been accomplished through 

the successful networking with the University of the West In-
dies (UWI) and the Ins  tute of Marine Aff airs (IMA) in Trinidad 
and Tobago. The aim of the NANO Caribbean Regional Project 
2015 was to determine why there are varia  ons in the lionfi sh 

popula  on at diff erent reef sites in Trinidad and Tobago. In order to understand such dif-
ferences we examined the spa  al and temporal dynamics of each reef habitat.
Field Measurements (Figure 1): Field Measurements were carried out at Buccoo Reef, 
Man-O-War Bay and Speyside from the 24th to the 29th April 2015. At each reef site meas-
urements were taken over two days at 16 data collec  ng points during a 12 hour period 
from 6am to 6pm. These points were chosen from a stra  fi ed simple random sampling 
method. This data collec  ng regime was repeated during the wet season from the 27th 
August to the 3rd September 2015. The GARMIN GPS 72H was used to locate each of the 
sta  ons. At each sta  on the following parameters were measured: Temperature, Salin-
ity, DO, Depth, pH, Total Dissolved Solids (TDS), Coral reef rugosity and Current. The YSI 
ProPlus Mul  Parameter Meter System was used to measure Temperature, Salinity, DO, 
TDS and pH. The JDC Electronic Flowatch Flowmeter was used to measure current and 
the HawkEye H22PX HandHeld Sonar System was used to measure depth. All equipment 
was borrowed from the Department of Life Sciences at the University of the West Indies. 
Coral reef rugosity was derived from using a 20 m steel chain link across a 20 m transect 
line which was placed along the coral reefs located at each sta  on. 
Social Involvement: In order to verify each habitat suitability model, fi eld visits as well 
as social interviews and ques  onnaire surveys were performed at Buccoo Reef, Man-O-
War Bay and Speyside. Informa  on extracted from local fi shers confi rmed preliminary 
informa  on of the diff erences in lionfi sh popula  on density which suggests Man-O War 
Bay is the best habitat for lionfi sh followed by Speyside and last is Buccoo Reef (Figure 2). 
Ac  ve par  cipa  on through lionfi sh culling was done at areas as indicated by fi shers as 
lionfi sh hotSpots. Using a lionfi sh focused transect survey of 25 m x 10 m a diver would 
swim in an S-shaped pa  ern 
sweeping the area for lionfi sh. 
Table 1 highlights the number of 
lionfi sh culled at all three sights 
which is in support of both pre-
liminary inves  ga  ons in lionfi sh 
densi  es as well as the knowl-
edge obtained from fi shers.
Lionfi sh Derby in Collabora  on with the Ins  tute of Marine Aff airs (IMA): In support of 
outreach, the NANO Caribbean project collaborated with IMA in promo  ng their annual 
lionfi sh derby event in Tobago. We 
provided 9 trophies which were giv-
en to par  cipants for the following 
categories: Biggest lionfi sh, smallest 
lionfi sh and the largest amount of li-
onfi sh in both Scuba and free diving 
sec  ons. This event occurred over 2 
days on the 4th and 5th of July 2015. 
NANO Caribbean Regional Project 
logo: As part of the NANO Carib-
bean Project, a logo was designed to 
be used of the sole purpose to cre-
ate outreach awareness by NANO 

Striking a Balance with the Lionfi sh: Habitat Suitability Modeling and Social Awareness Measures 
in the Southern Caribbean

Progress on the NANO Caribbean Regional Project
 Ms. Shaazia Salina Mohammed

NANO REGIONAL PROJECTS

University of the West Indies, Trinidad and Tobago
Wikipage:  h  p://www.nf-pogo-alumni.org/~Shaazia+Mohammed

Figure 1 - Fieldwork in Tobago 

Table 1 - Number of lionfi sh culled during seasons

NANO Caribbean 
Regional Project 
new logo

Figure 2 - Data extracted from the Par  cipatory Rural 
Appraisal (PRA) for the number of lionfi sh observed by 
Par  cipants for the three reef sites.
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members.
Results and Model Outputs: Using ArcGIS classifi ca-
 on into the suitability of the lionfi sh were habitat 

were analyzed. From the data collected at each of the 
sites, weights were developed by pair-wise comparisons 
based on a decision based context be  er known as the 
analy  cal hierarchy process (Saaty, 1990). This allowed 
us to rank each of the parameters based on previous lit-
erature knowledge of what is preferred by the lionfi sh 
themselves. From each of the parameters a thema  c 
layer was created, dividing the range of habitat suitabil-
ity into the following three classes (Most Suitable-red, 
Moderately Suitable-green and Least Suitable-blue) used 
in Figure 4. These thema  c layers were then combined 
and re-classed to give an overall suitability for each of 
the reef sites during the dry and wet seasons. The suit-
ability of each reef site varied not only between reef 
sites but also between seasons. However, the most suit-
able habitat for lionfi sh was located in areas of depths 
greater than 10 m for all three reef sites. 
Further Work: We plan to iden  fy diff erent zones within 
the reef site and determine their suitability with respect 
to the three suitability classes used in the model. U  -
lizing this to assess the accuracy of the model via cross 
tabula  on error sta  s  cs (confusion matrix) is the most 
accepted method in analyzing the accuracy of thema  c 
maps. We are planning to apply this method to specifi c 
targeted reef sites in the Caribbean to con  nue monitor-
ing prac  ces in accordance to the Lionfi sh Monitoring 
Strategy for the Caribbean.
Reference
Saaty, T.L., 1990. The Analy  c Hierarchy Process: Planning, Priority 
Se   ng, Resource Alloca  on. RWS Publica  ons, Pi  sburgh, 287 pp.

Figure 4 - Habitat suitability output maps for 
Dry and Wet seasons at Buccoo Reef, Man-O-
War Bay and Speyside.

Photo by alumnus Lilian Krug
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NF-POGO alumni apprecia  on 

Being a marine scien  st in Mauri  us
Khishma Modoosoodun
Associate researcher, Mauri  us Oceanography Ins  tute, Mauri  us
Wikipage: h  p://www.nf-pogo-alumni.org/~Krishma+Modoosoodun

Background

Mauri  us Island is located in the Indian Ocean about 2000 kilometers off  the southeast coast 
of the African con  nent. Surrounded by dazzling white sandy beaches, spectacular coral reefs 

and turquoise water, Mauri  us indeed symbolize a famous quote from Mark Twain: “God created 
Mauri  us fi rst and then Heaven”. It covers a surface area of 2,045 km2 with an es  mated popula  on of 1.3 million. It has a 
coastline length of 496 km and 16840 km2 of territorial sea. The Exclusive Economic Zone (EEZ) of the Republic of Mauri  us 
extends over a vast area of about 2.3 million km2 (including approx. 400,000 km2 jointly managed with the Seychelles) and 
this makes Mauri  us the 20th country in the world with the largest EEZ yet to be explored and exploited.
Being the fi rst Mauri  an girl to be selected for the NF-POGO Centre of Excellence training in Observa  onal Oceanography 

has been a life  me experience that provided me with world-class educa  on 
off ered by imminent ocean experts. I par  cipated in the second year CofE pro-
gramme at the Alfred Wegener Ins  tute Helmholtz Centre for Polar and Ma-
rine Research in Germany where adap  ng to the harsh climate was eventually 
an amazing experience for a tropical Mauri  an and my other friends as well. 
The CofE programme has ins  lled skills to shape young scien  sts as ocean-
ographers and to enhance capacity building in our home countries. My main 
research interest is remote sensing and its applica  ons in ocean color, primary 
produc  vity, sea surface temperature and climate change. Despite a vast EEZ, 
very few studies have been conducted around the Mauri  an waters where I 
want to pursue my PhD research.
A  er the comple  on of a Bachelor degree in Marine Science and Technology, 

I had been working as an Environmental Offi  cer and laboratory technician at Reef Conserva  on where I was conduc  ng re-
search and organizing fi eld visits in diff erent ecosystems such as mangroves, seagrass beds, coral reefs, wetlands and rocky 
shores for people visi  ng the Marine Resource Center. Apart from coral reef monitoring and plankton survey, I was involved 
in sensi  za  on and awareness programs on environmental issues and conserva  on for the general public including primary 
and secondary schools, local coastal communi  es, hotel employers and tourists. The most fascina  ng part of my life was 
working with school kids who were amazed to know the role-play of those vivid marine creatures in nature (Figure 1).
Currently, I am working as an Associate Research Scien  st at the Mauri  us Oceanography Ins  tute where I am involved in 
ocean remote sensing projects and other projects in the Biological and Physical group. Being an alumnus of the NF-POGO 
has indeed been a blessing that gives us a sense of community we can foster through the NANO network. This sense of com-
munity will help us to develop new regional projects in the western Indian Ocean.

NF-POGO research work: Spa  o-temporal variability of sea surface temperature in the Indian Ocean - a local, regional 
and basin scale perspec  ve using remote sensing as a tool
Ocean remote sensing has allowed marine scien  sts to acquire data over large inaccessible 
areas con  nuously to study climate variability. Despite numerous studies of seasonal to inter-
annual climate pa  erns in the Indian Ocean, very few studies have been conducted to see 
the teleconnec  ons of Indian Ocean warming to local-region-to-basin scale using satellite ob-
serva  ons. The research objec  ve was designed to study seasonal and inter-annual climate 
variability in the Indian Ocean using high spa  al and temporal resolu  on earth observa  on 
sea surface temperature MODIS Terra product from 2000-2013. The climatology mean fi elds 
were calculated on a local-scale (4 km), la  tude-longitude grid (5ox5o and 10ox10o) where the 
mean, standard devia  on, and anomaly values at each scale and regions of interest were 
inves  gated. ENSO signals were detected by correla  on of SST with Nino 3.4 index. Addi  on-
ally, Hadley’s in situ SST data were evaluated to compare their varia  on with earth obser-
va  on data. It is also interes  ng to see whether the magnitude of SST varia  on over  me 
and space has discrepancies with in situ instrumental and satellite-derived data. The results 
showed that the magnitude of standard devia  on at local scale (4 km x 4 km) had a higher 
devia  on compared to regional and basin scale due to external coastal processes. The corre-
la  on between SST anomaly and Niño 3.4 anomaly deduce warming peaked up in the months 
of February to April. 2003 and 2007 were the warmest years recorded from the 14 year cli-
matology due to ENSO-IOD events.

Figure 1 - Live aquarium demonstra  on to 
school children and teachers

Figure 2 - Limits of the 
regions of interest and mean 
SST varia  on (2003) in the 
Indian Ocean
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Alumnus Pavanee Annasawmy in ac  on, sampling corals for taxonomic iden  fi ca  on in Mauri  an coral 
reefs. Read more on Pavanee’s steps into marine science in page 23.

NF-POGO alumni apprecia  on 

CofE-AWI experience!!!
Folly Serge Tomety
Researcher, University of Lomé, Togo
Wikipage: h  p://www.nf-pogo-alumni.org/~Folly+Tomety

I s  ll remember my happiness when I got a message from Gerry which said: ‘’This is an unoffi  cial 
email. I am happy to report that you have been selected to par  cipate in the Year 2 NF-POGO CofE-

AWI, which will commence this October and run for 10 months in Germany”. I was very happy and 
excited to travel to Europe for the fi rst  me. And at the same  me I was aware of the possible challenges that I will face 
during these 10 months. 
Arrived in Germany in October 2014, the fi rst months were very hard for me. So far from my family, I had diffi  culty to inte-
grate into my new POGOnian family due to my very poor English. I could not well understand my colleagues and lecturers 
and I could not make myself understood. 
At the CofE-AWI, we POGOnian fellows had 
courses from eminent and nice scien  sts from 
Germany, UK, USA and Australia with a good 
experience in teaching. Biological oceanogra-
phy, chemical oceanography, oceanography, 
geological processes and methods, benthic 
ecology, physical oceanography, remote sens-
ing as well as some courses and prac  ces con-
cerning experimental methods such as sta-
 s  cs in R,  me series analysis, Ocean Data 

management modelling with Powersim and R, 
and some applica  on to Seas Worldwide such 
as coastal management were all the modules 
we accomplished in this training. This unique 
experience to learn embedded in a mul  dis-
ciplinary training program helps me to be an 
‘’all-rounder’’. I have not only broadened my

 Figure 1 - Satellite image of the Lena Delta
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knowledge in physical oceanography as a physical 
oceanographer, but I also acquire a deep knowledge 
in other disciplines of oceanography and other com-
petence like programming in R. Presenta  ons or re-
ports at the end of each course enhance my oral pres-
enta  on skills. I also acquire ability on data collec  on 
trough cruises via Utorm, Mya and Heincke.
Another challenge I was facing in this program was to 
conduct an independent research project in oceanog-
raphy. I have had great interest in modelling since my 
master but haven’t had the opportunity before to do  
research in this domain. At the CofE I got the chance 
to obtain fi rst hand training on numerical modelling 
through my independent research project which fo-
cused on numerical simula  on of the Lena Delta, 
which is the largest Delta in the Arc  c (Figure 1). Su-
pervised by Dr. Vera Fofonova, the choice of this pro-
ject was also a unique chance for me to be take part 
among senior scien  sts at an interna  onal confer-
ence held in Tomsk, Russia from 26 to 30 June 2015.
Indeed due to global warming the Lena Delta region 

undergoes signifi cant changes in its climatology and  ecosystem, which in turn infl uences the Arc  c Ocean. Direct measure-
ments are by far insuffi  cient. The modeling eff orts are necessary to make a step towards a deeper understanding of the com-
plex dynamics in the region. The main goals of this project was to collect available bathymetry, hydrodynamics and morphol-
ogy data, as to develop a hydrodynamics module 
of the Lena River estuary zone and also analyzed 
partly the barotropic dynamics in the region. As a 
numerical tool the FVCOM (The Unstructured Grid 
Finite Volume Coastal/Community Ocean Model) 
was used. The start point of this work is the model 
setup in order to provide a good base for the simu-
la  on. In this step, we need to defi ne computa  on-
al domain from bathymetry data to generate the 
mesh of the study area  (Persson and Strang, 2004) 
(Figure 2); the bathymetry was reconstructed in the 
whole area by using QGIS . The model was limited 
to a barotropic case, the simula  ons (  dal dynam-
ics and velocity regime in diff erent channels) were 
done on the super computer SGI UV 100 (h  ps://
www.awi.de/en/science/special-groups/scien  fi c-
compu  ng/high-perfomance-compu  ng/comput-
ershardware.html) using 32 cores. The valida  on of 
the model was done using available observed data 
(Figure 3).

Figure 3 - TOP: Tide amplitude (in meters, le  ) and phase (in degrees, 
right) simula  ons for M2 component. BOTTOM: Comparision between 
simula  on and observa  on.

Figure 2 - The generated unstructured grid in computa  onal domainFi 2 Th t d t t d id i t l d i

Breaking waves at Chalatat Beach, Thailand are used as example by alumnus  Dr. Jitraporn Phaksopa 
to explain the importance of air bubbles for the ocean. Read more at page 25. 
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Paleoclimatology: A glimpse into the past to understand the evolu  on of climate

I am from Mauri  us, a small volcanic island located about 900 km to the east of Madagascar which is 
60 km long and 45 km wide. Geologically, the island was formed about 5-10 million years ago by 3 

diff erent phases of volcanic ac  vity. Mauri  us is well-known for the dodo (Raphus cucullatus) which 
was endemic to the island and unfortunately last seen in 1662 (Figure 1). The dodo is now a symbol 
of ex  nc  on and an undeniable reminder of the consequences of human interference with the environment leading to the 
u  er disappearance of an en  re species.  
My fascina  on for the ocean increased when I started a BSc (with Honours) in Marine Science and Technology at the Uni-
versity of Mauri  us a  er which I pursue a M.Sc. in Applied Marine Science (Oceanography) at the University of Cape Town 
in South Africa. During my Postgraduate studies, I was introduced to topics related to Marine Geology and Paleoclimatology 
which cap  vated my a  en  on. S  ll eager to learn more, I fi nally chose a M.Sc. disserta  on topic linked to Paleoclimatol-
ogy en  tled “Historical climate variability reconstructed from massive coral records in the western Indian Ocean (WIO)”. I 
worked with paleotemperature records (δ18O and Sr/Ca) from massive corals to establish the heterogeneous distribu  on 
of warming rates across the tropical and subtropical WIO regions and assess coral thermal stress. My interest in paleocli-
matology brought me to Namibia in 2012 where I par  cipated in the Habitable Planet workshop and delivered a talk on 
Paleoclimate and Climate Change. 
What is Paleoclimatology? Basically paleo means ancient, prehistoric, i.e. what belongs to the past, while climatology refers 

to the study of climate. Therefore, Paleoclimatology is the study of changes occurring in past climates. Human 
beings have not always been on this planet and even a  er its advent it did not possess the ability to record 

changes in clima  c condi  ons. Therefore, scien  sts nowadays use imprints preserved during 
past climate, known as proxies, to interpret paleoclimate.

My main research interest is related to the reconstruc  on of ancient sea surface 
temperatures (SSTs). In fact, the accurate es  ma  on of changes in paleo SST is im-
pera  ve to understand past clima  c and oceanic se   ngs, the global climate system 

as well as to improve and validate future climate change models. Since the 1950s, 
various geochemical proxies from marine sediments have been developed to re-
construct past SSTs. The geochemical proxies are derived from inorganic chemical 
composi  on of calcifi ed fossils (foraminifera), for example δ18O, Mg/Ca and Sr/Ca 
and organic remains (lipid biomarkers) such as long-chain alkenones (synthesized 
by coccolithophores) and isoprenoidal glycerol dialkyl glycerol tetraethers (GDGTs) 
(produced by a group of archaea, the marine Thaumarchaeota). These two lipid 
biomarker groups have been extensively studied with respect to inferring past SSTs 

from sediments in oceans and lakes.
From November 2014 to August 2015, I a  ended the 
NF-POGO-CofE programme in Observa  onal Ocean-
ography at the Alfred Wegener Ins  tute (AWI) in Ger-
many. During the training programme, I had the op-
portunity to work on the research project en  tled: 
“Reconstruc  on of sea-surface temperatures in the 
Northeastern Bering Sea, using the biomarker indices 
UK’

37 and TEXL
86” (Figure 2). The main aim of this study 

was to inves  gate the applicability of the two lipid bio-
marker proxies (UK’

37 and TEXL
86) from two deep-sea 

sediment cores to provide detailed informa  on about 
SST varia  ons in the north-eastern Bering Sea from 
the Holocene to Last Glacial Maximum (~6-25 thou-
sand years before present) (Figure 3). I had the oppor-
tunity to work with by Prof. G. Mollenhauer (AWI) and 
to carry out all my laboratory work at the University of 
Bremen in the Department of Geosciences and at the 
MARUM – Center for Marine Environmental Sciences 
where I improved my lab skills and gain more experi-
ence with organic geochemistry analysis. 

Arnauld Nicolas
Researcher, Mauri  us Oceanography Ins  tute, Mauri  us
Wikipage: h  p://www.nf-pogo-alumni.org/~Jean+Nicolas

Research communica  ons - NF-POGO alumni
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Figure 1 - Illustra  on of the Dodo (Raphus 
cucullatus) from Walter Rothschild’s 1907 
book Ex  nct Birds.

Figure 2 - Biomarker indices UK
’37 and TEXL

86
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A scarce number of paleotemperature reconstruc  ons has been car-
ried out in the western and southern parts of the Indian Ocean. My 
aspira  on now is to work in collabora  on with other ins  tu  ons to 
understand the past clima  c and oceanographic condi  ons and pre-
dict with the help of models how the climatology of these regions will 
evolve in the future.

Figure 3 - Bathymetric map of the Bering 
Sea with the general surface circula  on 
pa  erns.

From gut microbes to ocean science

Mauri  us is a small volcanic island of about 2,040 km2 located in the Indian Ocean (Figure 1). The 
popula  on of the island is just over 1.2 million and is highly mul  cultural, mul  religious, mul  -

ethnic and mul  lingual. Mauri  us is well known for its white sandy beaches, blue lagoon and sunny 
and warm temperatures and also for its famous Dodo who has gone ex  nct. Although Mauri  us is an 
island and as such is surrounded by water, it is a sad fact that most Mauri  ans do not know how to swim. One of the rea-
sons is the fear that some people hold for the ocean, which is a completely unknown territory for them. I have no shame 
saying that I was one of these people!
I started off  my career as a young scien  st by comple  ng a Bachelor’s Degree in Biological Sciences with specialisa  on in 
gene  cs at the University of Birmingham in the UK. My fi nal year project was on the genes contribu  ng to mo  lity in the 
gut microbe Campylobacter jejuni. At that  me, I wanted to be the person who will fi ght to eradicate HIV. I was passionate 
about these  ny micro-organisms, by their ability to adapt and adjust, by their resilience and by their ability to destroy and 
create havoc. My life did not go as planned as usual! 
A  er my Bachelor’s Degree, I could not fi nd any job or internship in the microbiology realm. I was lucky to fi nd an 8-month 
internship at the Mauri  us Oceanography Ins  tute (MOI) under the supervision of Dr. Moothien Pillay. Under her supervi-
sion, I took part in a coral farming project whereby we tried to restore the natural coral reef ecosystem in some key loca-
 ons in the shallow lagoons of Mauri  us. Like everywhere else in the world, our coral reef is in a dire situa  on because 

of past dynamite fi shing, net fi shing, current warm temperatures, human ac  vi  es such as diving, snorkelling and plas  c 
pollu  on amongst other factors. Dr. Moothien Pillay also gave me the chance to carry out a small project of my own on 
the taxonomic iden  fi ca  on of so   corals collected from about 15 sites all around Mauri  us. We managed to iden  fy 43 
specimens across 7 diff erent genera. 
But what is the future of our coral reef if people do not know that corals are living organisms that should be protected at 
all costs? I thus had the chance to take part in various awareness bulding programmes organised by MOI (Figure 3). Dur-
ing one such event, we welcomed high school students on board a recrea  onal vessel 
and we took them to the coral reef barrier. We explained about coral reef ecology, the 
importance of a coral reef system and the threats to our corals. The students were very 
impressed and showed interest by asking us how each one of them can get involved to 
project the coral reef. 
The scien  fi c and awareness projects I got involved with at the MOI mo  vated me to 
drop gut microbes and to pursue a career in Marine Science. I thus started a Master’s 
Degree in Applied Marine Sciences at the University of Cape Town the following year. 
Not forge   ng my love and interest for the micro-realm, I wanted to work on marine 
microbes. But life decided diff erently once more. Thanks to Dr. Francis Marsac, who is 
now my PhD supervisor, I managed to secure 3 scholarships, the UCT MA-RE scholarship, 
WIOMSA bursary and ICEMASA research scholarship, to carry out my Master’s project in 
France on the community composi  on, migra  on and trophic posi  ons of micronekton 
in the South West Indian Ocean. Micronekton are organisms consis  ng of squids, crus-
taceans, mesopelagic fi shes and gela  nous organisms, typically ranging in size from 2-20 
cm. They form a key link in the food web between top commercial predators such as 
tuna and lower trophic levels such as phytoplankton and zooplankton. During my mas-
ter’s project, I analysed environmental and biological data collected during the 2009 and 

Pavanee Annasawmy
PhD Student, University of Cape Town (South Africa), Univ. of Montpellier (France) and Univ. of Mauri  us (Mauri  us) 

Research communica  ons - NF-POGO alumni

Figure 1- Loca  on of Mauri  us
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2010 cruises in the South 
West Indian Ocean by 
drawing comparisons be-
tween the highly produc-
 ve Mozambique chan-

nel ecosystem and the 
less produc  ve region in 
the south of Reunion and 
Mauri  us Islands. 
Following my gradua  on 
in December 2015, I man-
aged to secure 3 more 
scholarships, the ARTS 
IRD bursary, ICEMASA re-
search scholarship and 
NRF Research and In-
nova  on Scholarship, to 
carry out my joint PhD de-
gree at the University of 
Montpellier, the Univer-
sity of Cape Town and the 
University of Mauri  us 
star  ng July 2016. I will 
be looking at the trophic 
interac  ons and pelagic 
diversity at seamounts 
in the South West Indian 
Ocean. Seamounts are 
underwater topographic 
features, rising steeply through the water column into the open ocean for at least a 1000 m. As topographic obstacles, 
seamounts have a “bo  om-up” eff ect, infl uencing prevalent ocean currents which impact the availability of nutrients and 
hence aff ect marine communi  es along the trophic food web. Seamounts were reported to aggregate commercially valu-
able fi sh such as tunas and billfi shes and thus are under intense fi shing pressure. Inves  ng the pelagic food web structure, 
biodiversity and the degree of connec  vity between seamounts may thus provide useful informa  on shaping future man-
agement decisions such as the implementa  on of marine protected areas to preserve these vulnerable seamount ecosys-
tems. Data will be collected at three seamounts in the South West Indian Ocean: the Walters’ Shoals, the Mont La Pérouse 
and MAD-Ridge in September and December 2016.

Thanks to POGO and the Nippon Founda  on, I had the chance to take part 
in the 2015 Floa  ng Summer School on board the RV Polarstern (Figure 
4). I obtained hands-on training in taking oceanographic measurements 
using CTD, the Ferrybox and Thermosalinograph, as well as in collec  ng 
and analysing phytoplankton and zooplankton samples. On the Polarstern, 
we, the students, also exchanged ideas, scien  fi c knowledge and exper-
 se about so  ware such as Python, ODV and GIS. I also managed to col-

lect CTD data and phytoplankton data at the Ampère Seamount located 
in the North East Atlan  c ocean. The Ampère Seamount, I believe, has 
broken the general paradigm that seamounts are hotspots for biodiver-
sity unlike the other three seamounts that are located in the South West 
Indian Ocean. This will therefore add an interes  ng chapter to my PhD 
manuscript. Thanks to NF-POGO, I also met young scien  sts and more es-
tablished researchers in ocean science at the NANO annual mee  ng in 
Stellenbosch, South Africa in December 2015. I, thus, managed to network 
with the others and exchanged ideas, knowledge and advice (Figure 5). I 
do not know where life will take me a  er my 3 years PhD degree but I am 
sure that with the network I have established with POGO, the Alfred We-
gener Ins  tute, and my ins  tu  ons in France, South Africa and Mauri  us, 
I will manage to fi nd my way. As Prof. Karen Helen Wiltshire likes to put it 
“success is not a des  na  on, it is a journey”. I will further add that it is not 
a journey in solo but rather a journey accompanied by contacts, friends 
and networks. 

Figure 3 - Secondary students a  end the diverse ac  vi  es of the awareness building programme organ-
ised by the Mauri  us Oceanography Ins  tute.

Figure 4 - With colleagues of the 2015 Floa  ng 
Summer School (top) registering the CTD sta  on at 
the Equator and (bo  om) sharing techniques and 
knowledge onboard the RV Polarstern.
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NANO Nearshore hydrodynamic groups

This study was mo  vated by the NANO Africa Nearshore Hydrodynamics-Erosion 
working group that will monitor, using in-situ observa  ons, erosion along the Af-

rican coast. Here we present the fi rst scien  fi c results published in the African Journal of Marine Science (E Toualy, A Aman, 
P Koffi  , F Marin and TE Wango. 2015. Ocean swell variability along the northern coast of the Gulf of Guinea. African Journal 

of Marine Science,37(3),353-361, DOI: 10.2989/1814232X.2015.1074940)

Hopefully, this study will be enhanced using new datasets provided by the 
wave gauge and weather sta  on (metpak)  sta  on installed by POGO along 
the costal zone of Abidjan  (Figure 1).
The spa  al  and temporal variability of swells along the northern coast of 
the Gulf of Guinea, and the southern origin of the swells observed at the 
coast are inves  gated in this work. Addi  onal objec  ves include predic-
 on of the swells, and explana  on of the most extreme eroding events 

along the Ivorian coast in 2011, specially a Port Bouêt and Bassam (herit-
age town of UNESCO) (Figure 2). This study analyses a 4.5 year (September 
2009-March 2014)  me-series of remotely-sensed data of al  meter signifi -
cant wave heights, and NOAA WAVEWATCH III (NWW3) wave model data 
to describe the temporal and spa  al variability of ocean swells along the 
northern coast of the Gulf of Guinea. We show that the ocean swells along 
the northern coast of the Gulf of Guinea are generated in the Southern 
Ocean and then propagate from south to north in the South Atlan  c Ocean, 
before turning south-west to north-east close to the coast. This fi nding cor-
roborates previous studies in this area. The remotely-sensed and NWW3 
signifi cant wave height data captured the strong swells observed along the 
coast of Ivory Coast from the period 28 August-3 September 2011, which 
were responsible for an extreme erosion event of more than 12 m along 
that country’s coastline. This extreme event was triggered by a strong 
storm in the region between 40° and 60° S that occurred eight days previ-
ously in the South Atlan  c. The waves propagated as swells at a speed of 
about 875 km day-1  before reaching the northern African coast.

Dr. Elisee Toualy1 and Dr. Ted Wango2
4 Teacher, University of Cote d’Ivoire, Ivory Coast
Wikipage: h  p://www.nf-pogo-alumni.org/~Elisee+Toualy
2Researcher, University of Cocody-Abidjan, Ivory Coast
Wikipage: h  p://www.nf-pogo-alumni.org/~Ted+Wango
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Figure 1 - Abidjan coast.

Figure 2 - Extreme coastal erosion event at Port 
Bouêt

Why should we care about the oceanic bubbles?

When we talk about ‘bubble’, we mean a drop of one substance in another, usually gas in a liquid. 
Also in the ocean, bubbles are generated, so-called ‘oceanic bubbles’. They are generated in vari-

ous ways such as ships, rain, living organisms, and especially breaking waves. In this ar  cle, we focus on 
the ocean bubbles generated by breaking waves. Wave breaking is a natural process in the nearshore 
region. The breaking wave process generates turbulence, entrains air bubbles, and also transfers momentum from the 
surface into the water column. Note that breaking waves signifi cantly entrain the air bubbles. In general,  ocean bubbles 
can be generated by breaking waves either spilling or plunging waves and have been seen in the upper layer of the ocean. 
These bubbles are some  mes transported to depth of tens of meters by Langmuir circula  on. 
As shown in Figure 1, when a wave is breaking, the wave crest is ini  ally overturned and trucked the wave face, and then 
the cavity of air trapped between the overturning jet and the wave face.  Finally, the cavity has completely fragmented

Dr. Jitraporn Phaksopa
Lecturer, Kasetsart University, Thailand
Wikipage: h  p://www.nf-pogo-alumni.org/~Jitraporn+Phaksopa
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(Deane and Stokes, 2002). This process injects bubbles into the subsurface layer of the ocean. The bubbles are buoyant, so 
they rise onto the surface. When turbulence arises, the bubbles are penetrated into the water column instead. Moreover 
we see the breaking waves incorporated with bubbles in white color because of its light sca  ering proper  es as shown in 
page 21. The bubble size distribu  on may vary by various factors, one of them being wind speed (or wind stress). There is 
a wide range in bubble size from smaller than 20 μm to the order of 1.0 cm. Life  mes of oceanic bubbles are mostly short. 
Some bubbles persist a few seconds or minutes and then  are mostly fragmented depending on the diff eren  al pressure 
forces on their surface, called the Hindz scale. In other words, the bubbles break up whether the pressure forces on its 
surface exceed the restoring forces associated with surface tension. Hence, studying bubbles is complicated  by their short-
 me life, and therefore bubbles remain a mystery. Bubbles have been studied intensively by analyzing fi eld observa  ons 

and laboratory data with various techniques and instruments. 
How do bubbles impact the ocean?
The ocean bubbles play a signifi cant role in vari-
ous phenomena in the ocean, such as air momen-
tum transfer between the air and the ocean, the 
forma  on of marine sea-salt aerosols by enhanc-
ing the oceanic albedo, the ambient noise in the 
ocean, and the op  cal proper  es of sea water.
Sea-salt aerosol forms in two main mechanisms: 
tearing of wave crest by high speed wind; and 
burs  ng of air bubbles in the whitecap. Sea-salt 
aerosols are key factors to sca  er the incoming 
solar radia  on. Hence, the forma  on of sea-salt 
aerosols deeply impact the clean atmosphere .
Interes  ngly, bubbles can powerfully sca  er light and sound in water, because their refrac  ve index is considerably less 
than that of the surrounding medium and their size is signifi cantly larger compared to the wavelengths of light. The back-
sca  ering signals from the clean or coated bubbles enhance the error in ocean observa  on signifi cantly; for example, bub-
bles infl uence thebacksca  ering of light passing through the water, resul  ng in an  overes  ma  on of phytoplankton and 
chlorophyll concentra  ons. Furthermore, the ocean color data shi   to green region . This leads to an error in the es  ma  on 
of ocean primary produc  vity and fi shing grounds . Furthermore, the backsca  ering of light from  bubbles also impact the 
atmospheric correc  on process of ocean color imagery. Therefore, it is necessary to quan  fy the backsca  ering signal of 
light from the ocean associated with bubble plumes. 
The prospec  ve work aims to focus on bubble characteris  cs with wave parameters  by using various techniques such as 
fi eld observa  on, experimental observa  on (Watanabe and Mori, 2008; Haller and Catalán, 2005, 2009; Callaghan et al, 
2014; Phaksopa, 2016) and  numerical simula  on (Shi et al, 2010). For instance, op  cal remote sensing is being used to 
study the bubble characteris  cs (Figure 2). The oblique, bright (i.e. red) linear features crossing the image represent the 
trajectories of the progressive breaking wave crests. The more sta  onary features are surface foam events that are le   be-
hind the crest and they appear to occur periodically. However, each technique has  limita  ons and condi  ons . For example 
, the signal from a conduc  vity probe is saturated in the vicinity of a breaking wave crest. Therefore  acous  c techniques 
require careful calibra  on and/or calcula  on procedures to analyze the data. Also scale is a problem for data from the ex-
periment, as photographic techniques are more complicated to process automa  cally.Also numerical simula  ons have only 
determined their analysis on the early stages of breaking waves and the evolu  on of the primary turbulent bubble plume 
event. Therefore, all of these techniques have been con  nuously developed to get more accurate results.

Figure 1 - The evolu  on of bubbles under the breaking wave (from Deane 
and Stokes, 2002)

Figure 3 - Time stack intensity image from the experi-
ment in the Large Wave Flume (LWF) at Oregon State 
University (from Haller and Catalán, 2005).
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Planktonic oasis in an oceanic desert

This short ar  cle presents some results from my PhD research project (2011-2015) carried out at 
the Mediterranean Ins  tute of Oceanography (Aix-Marseille University, France) and the LOCEAN 

laboratory (IRD, New Caledonia).
The Southwest Pacifi c is a par  cularly poor  region of the world ocean, with regard to primary produc-
 on, limited by a very low concentra  on of main nutrients (ultra-oligotrophy situa  on). However, in this ‘’biological desert’’, 

local fi sheries are observed (Figure 1). For example,  Albacore tuna fi sheries in New Caledonia provide 2000 tons of fi sh per 
year. These tuna fi sheries are important both socially and economically, by supplying the local market and providing quality 
exporta  on to Japan. Two peaks of tuna catch are observed in December and August, with fi sh schools seasonally oscillat-
ing between two habitats, one favorable to their feeding (subtropical waters to the south) and the other favorable to their 
reproduc  on (warm waters of the warm pool to the north). The factors leading to this seasonal behavior were unknown.

Among the environmental variables of the region, the hydrody-
namics, the nutrients and the phytoplankton were the be  er 
observed and modeled. The major obstacle to a comprehensive 
understanding of the observed tuna distribu  on was the severe 
lack of knowledge about the respec  ve distribu  ons of the small 
pelagic organisms on which tuna feed (micronekton, length range 
~1-20 cm) and their zooplanktonic prey (length ~0.2-20 mm) (Fig-
ures 2 and 3). In order to get a be  er understanding of these dis-
tribu  ons, two oceanographic cruises (NECATLIS-1 and 2), bring-
ing together physical and biological oceanographers from several 
ins  tutes and laboratories (LOCEAN, MIO, SPC), were carried 
out in 2011. The cruises were operated at the  me of tuna catch 
peaks, during the hot and cool seasons, which show contrasted 
oceanographic condi  ons in waters off  New Caledonia. During 
these cruises, measurements of physical and chemical param-
eters (currents, temperature, salinity, disolved oxygen) as well as 
primary produc  on parameters (light absorp  on, nutrients, fl uo-
rescence, photosynthe  c pigments, phytoplankton abundance, 
primary produc  on, phytoplankton community structure) ena-

bled the descrip  on of the abio  c and trophic environment of zooplankton and micronekton. The distribu  on of these 
la  er was characterized using a set of non-invasive acous  c methods (TAPS, S-ADCP, EK60) and classic sampling with zoo-
plankton and micronekton nets.
Signifi cant rela  ons were found between the diff erent es  mators of 
zooplankton biomass measured at the sampling sta  ons (dry weight 
from net tows and biovolume from the TAPS) and the acous  c meas-
urements (from S-ADCP and Ek60 echosounder) recorded con  nuously 
along the ship track. The good agreement between the net tow-derived 
biomass and the acous  c backsca  er enabled the use of the high reso-
lu  on (sampling interval < 5min) acous  c data recorded con  nuously 
during the cruises, enabling a detailed study of the spa  al and tempo-
ral variability of the zooplankton. Based on this, the net varia  ons of 
zooplankton biomass in the upper 100 m was es  mated acous  cally 
(Figure 4). The nocturnal peaks and the diurnal minima correspond to 
the classic scheme of zooplankton diel ver  cal migra  on characterized 
by an upward movement of a large frac  on of zooplankton towards 
the surface during the night to feed on the abundant phytoplankton in the surface water, and a downward movement at 
dawn to escape predators. An original fi nding of my PhD project  is that the higher ver  cal migra  on amplitudes were as-
sociated with a predominance of large organisms (chaetognaths, siphonophores, euphausiids and decapods larvae) that 
prevail in cold and nutrient-rich waters to the south of the study zone, whereas the weaker ver  cal migra  on amplitudes to 
the north were associated with warmer and less nutrient-rich waters where small organism prevailed (mainly small copep-
ods) (Figure 4). Thus, zooplankton biomass and composi  on in the region are largely under the infl uence of large-scale cir-
cula  on of water masses in the Coral Sea, with a strong diff eren  a  on on both sides of the subtropical front (around 20°S) 
separa  ng warm waters of the north-east and cooler waters of the south-west. The mesoscale variability (spa  al scale of a 
few 10s of kilometers ) is also very important in structuring this distribu  on with episodic ‘’spots’’ of higher zooplanktonic 
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Figure 1 - Distribu-
 on of the mean 

catch per unit ef-
fort (CPUE) of Alba-
core tuna (contour 
scale in tons per 100 
hooks) from 1998 to 
2013. The trajecto-
ries of the ship and posi  on of the sampling sta  ons during 
Nectalis-1 and 2 (solid black line and squares) and Nectalis-3 
cruises (solid violet line and stars) are shown.

Figure 2 - Schema  c structure of the pelagic trophic 
network (source: SPC , by  C. Collier)
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abundance observed at the periphery of eddies, where localized upwellings inject nutri-
ent-rich deeper water into the surface allowing the development of the trophic network 
(sta  ons 6 and 10, Nectalis-1, Figure 5).
This PhD work shows the predominant role of mesoscale features (eddies and fronts) that 
can off er ‘’oasis’’ of planktonic produc  on in this poor  region and contribute to explain the 
distribu  on and abundance of higher trophic levels (i.e. micronekton and tuna) that u  lize 
this punctual richness. Another oceanographic cruise has been carried out in November 
2014 (Nectalis-3, Figure 1) in order to expand the sampling region and to be  er inves  gate 
the role of the oceanography and eddies on each level of the pelagic trophic network and 
their poten  al impact on large predators and fi sheries.

Figure 3- (1) Zooplankton sampling with the Mul  net on board the oceanographic vessel Alis (Credits SPC); (2) Image taken by the  
ZooScan of a chaetognath and a copepod collected in the top 100 m of the water column during Nectalis-1 (photo credits MOI); (3-
6) Examples of organisms of micronekton (sor  ng on board during Nectalis-1) (photo credits SPC).

Figure 4. Rela  onship between zooplankton bio-
mass in the 0-100 m layer (acous  cally derived 
from the A-ADCP backsca  er) and the surface 
temperature along the ship track during Necta-
lis-2. We see clearly the weakening of the diel 
biomass varia  ons (and hence the ver  cal migra-
 on) in the warmer waters (>27°C).

Notes
LOCEAN: Laboratoire d’Océanographie et du Climat: Expérimenta  ons et Approches Numériques; MIO: 
Mediterranean Ins  tute of Oceanography; SPC: Secretariat of the Pacifi c Community, Nouméa, Nouvelle-
Caledonia; TAPS: Tracor Acous  c Profi ling System (BAE systems, San Diego, CA, USA); S-ADCP: Ship-borne 
153 kHz Acous  c Doppler Current Profi ler (ADCP – Teledyne RD Instrument, Sea  le, USA); EK60: echo-
sounder (SIMRAD Kongsberg Mari  me AS, Horten, Norway).
For more details
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tenare, and C. Sammari., 2015. Spa  al and temporal variability of zooplankton off  New Caledonia (South-
western Pacifi c) from acous  cs and net measurements. Journal of Geophysical Research: Oceans, 120, 
doi:10.1002/ 2014JC010441.
Menkes, C., Allain, V., Rodier, M., Gallois, F., Lebourges-Dhaussy, A., Hunt, B.P.V., Sme  , H., Pagano, M., 
Josse, E., Daroux, A., Lehodey, P., Senina, I., Kestenare, E., Lorrain, A., Nicol, S.J., 2014. Seasonal oceanog-
raphy from physics to micronekton in the south-west Pacifi c. Deep Sea Research Part II: Topical Studies in 
Oceanography.
Hunt, B.P.V., Allain, V., Menkes, C., Lorrain, A., Graham, B., Rodier, M., Pagano, M., Carlo   , F., 2014. A coupled 
stable isotope-size spectrum approach to understanding pelagic food-web dynamics: A case study from the 
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Figure 5 - Upper panel: varia  on of 
zooplankton biomass (expressed as 
biovolume) in the 0-100 m layer be-
tween sta  ons during Nectalis-1; peaks observed at sta  ons 6 and 10 located in 
the periphery of two cyclonic eddies (TC); Lower panel: localiza  on of theses ed-
dies and sta  ons on the map. The eddies were detected based on the Okubo-Weiß 
parameter (OKW, contour scale in day-2) computed from satellite-derived surface 
current (black arrows).
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Applica  on of remote sensing technology in the mapping coral 
reefs and seagrass beds in the coastal waters of Ninh Thuan and Binh Thuan provinces

Introduc  on 
Remote sensing technology plays a very important role for observing the Earth’s surface. Knowing the importance of 

remote sensing techniques in environmental observa  on and monitoring, Vietnam launched the VNREDSAT-1 satellite 
(Vietnam Natural Resources, Environment & Diaster – monitoring Satellite-1), the 7th May 2013. The VNREDSAT-1 system 
comprises an op  cal satellite capable of capturing images with a resolu  on of 2.5 metres for Panchroma  c type, 10 m reso-
lu  on for mul  spectral images. This satellite aims to monitor and study natural resources and the environment  as to fi nd 
suitable solu  ons to prevent natural disasters, and as to op  mise the management of natural resources.
Ninh Thuan-Binh Thuan coastal area is located in  upwelling region, which provides fi shing grounds for many marine organ-
isms of economic value. Importantly, this is also the area in which the  fi rst two nuclear power plants in Vietnam will be 
built. Thus, monitoring and warning systems to avert of changes in the environment and natural resources under socio-
economic pressure are essen  al. This can only be sa  sfi ed by the use of remote sensing data, including VNREDSat-1 images. 
This paper will present some preliminary results on mapping coral reefs and seagrass beds in the coastal waters of Ninh 
Thuan and Binh Thuan provinces from the Vietnam na  onal project: “Building the Dataset on Oceanography Parameters 
from VNREDSAT-1 and Other Satellite Imageries in Coastal Waters of Ninh Thuan and Binh Thuan Provinces for Sustainable 
Economic Development”.

Study Area 
The coastal waters of Ninh Thuan – Binh Thuan 
(Figure 1) is located in the south of Vietnam. The 
area covers strong upwelling waters as well as typi-
cal coral reefs and seagrass beds, which are mainly 
living on mixing bo  om types of sand, death coral 
and rock in the range of about 1.5 km from the 
coastline. In recent years, following the require-
ment of economic developing, a new road along 
the coast was opened and connected to the No. 
1 na  onal road to the North. This development is 
increasing the threat to the coastal ecosystems, di-
rectly and indirectly, for both coral reefs and sea-
grass beds in this study area. 

Data
Satellite data 
A satellite image of VNREDSAT1 (V130904033142X_2A code, level 2A, date 
04 Sep 2013) is acquired from the (Vietnamese) Na  onal Remote Sensing 
Agency and used in this study. This image includes 4 spectral bands (red, 
green, blue and infrared), 10 m spa  al resolu  on, 8 bit radiance resolu  on, 
and very good quality (i.e. 0% cloud cover level). 

In situ data
A total of 292 ground control points of 11 substrate types were observed us-
ing a small boat (diving/snorkeling) as well as walking on  dal ground at low 
 dal level from 27th to 30th September 2014 (Figures 1 and 2). There are 66 

points of low-density seagrass, 61 points of high-density seagrass, 31 points 
of hard coral, 48 points of death coral/rock/algae and 51 points of sand/
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Figure 1 - The studied area scope and 321 color composite VNREDSAT1 image 
(V130904033142X_2A )

Figure 2 - Some images 
of fi eldwork
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low-density life coral substrates. 
At each data point, the cover level 
was measured using a quadrant 
frame (50 x 50 cm). Addi  onally a 
photo was taken by using a Pentax 
Op  on WG2 digital camera and 
track loca  on posi  on by Garmin 
GPSMAP 76CSx with projec  on of 
UTM-WGS84 zone 49N. We also 
divided random surveyed data into 
two datasets, one including 146 
GCPs for detec  on and another one 
including 146 GCPs for error assess-
ment. The ground control points 
of eleven substrates for detec  on 
underwater habitats are shown in 
Figure 3. 
A survey for measuring the depth 
and taking sediment samples in 
coastal waters of Ninh Hai region 
was also carried out at the same  me (i.e. September 2014).  

Data processing 
Several prepossessing steps were applied for underwater habitat mapping in Ninh Hai –Ninh Thuan waters, which include 
radiometric calibra  on, solar gli  er removing, atmospheric correc  on, water column correc  on (i.e. Bo  om Refl ectance 
Index (BRI) and Depth Invariant Index (DII) method), and classifi ca  on. The BRI was es  mated based on light a  enua  on 
ability in diff erent depths (see Figure 4).  In contrast, the DII uses two bands to reduce the water depth parameter: 
          , in which ki/kj is the ra  o of slope of band i and band j in natural logarithm 
           scale in homogenous sandy points in diff erent depths (Figure 4).
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Figure 3 - The ground control points of 11 substrates used for detec  on of underwater habi-
tats in coastal waters of Ninh Thuan province

Figure 4 - The fl ow chart for sea-grass mapping by remote sensing techniques base on BRI and DII methods

Results and Discussion 
The classifi ca  on results for both BRI and DII are showed in more detail in Figure 5. The BRI method gives a rela  ve good 
accuracy of 64.47% and a Kappa coeffi  cient of 0.48.  Whereas, the DII method gave a be  er accuracy of 72.38% and a 
Kappa coeffi  cient of 0.56. 
To the current date, these are only preliminary results and tes  ng for habitat mapping in an area of coastal shallow waters 
of the Ninh Thuan province. In future studies we will con  nue to carry out underwater habitat mapping in others areas of 
Ninh Thuan – Binh Thuan provinces. We are confi dent that the accuracy level of classifi ca  ons will improve, if we rearrange 
and declass the model as to be  er fi t the real date.



30
Contact us:  tedwango10@gmail.com, info@nf-pogo-alumni.org, lilian.krug@nf-pogo-alumni.org
NANO website: www.nf-pogo-alumni.org

Conclusion
VNREDSAT1 is a very good re-
source for mapping seagrass beds 
and coral reefs on the Ninh Hai 
coast with a good overall accuracy 
of 72.38% and a Kappa coeffi  cient 
of 0.56 using the DII method. This 
resource promises to be an effi  -
cient tool for the management and 
conserva  on of underwater eco-
systems in Vietnam. The total area 
of seagrass beds along the coasts 
of My Hoa – Thai An Ninh Thuan 
waters  comprises 275.22 (ha). The 
total area of coral reefs comprises 
772.45ha and is located along the 
coast on the outer parts of the sea-
grass area.  It needs more research 
to determine, how deep the VN-
REDSAT1 image could map the cor-
al reefs on the Ninh Hai coast 
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Figure 5 - Coral reef and Seagrass Mapping in shallow waters of Ninh Hai – Ninh Thuan from 
VNREDSAT1 image base on BRI (le  ) and DII (right) methods

Surface current in the inner Gulf of Thailand revealed by land-based remote sensing

Introduc  on 
Coastal environmental issues, such as oil spills and marine debris, are crucial problems that exist in 

many countries, and especially the developing countries. Such issues will directly impact marine organ-
isms, for example, the oil slicks will block the sunlight to penetrate through the water, causing phyto-
plankton to be unable to photosynthesize. When an oil tanker crashes at sea, it is diffi  cult to project the oil trajectories 
if there is no real  me surface current observa  on or opera  onal oceanography system in the area. Moreover,  real  me 
current observa  on, such as the one using oceanographic buoys, is costly and requires a lot of buoys in order to observe the 
spa  al circula  on pa  ern of a large area. Remote sensing techniques are being developed to measure ocean surface prop-
er  es such as SST (sea surface temperature), SSH (sea surface height) and SSS (Sea Surface salinity). In addi  on, land-based 
remote sensing, e.g. high frequency radar (HF Radar), is developed to measure the surface current and wave characteris  cs 
of coastal areas. Surface currents obtained from HF Radar are es  mated based on the Doppler shi   of the radio signal that 
transmits from the sta  on and receives the back sca  ering signal (see more detail about HF Radar in Joseph (2014)). This 
technique gives a good spa  al and temporal distribu  on pa  ern of surface currents. 
Since 2011, the Thai Meteorological Department (TMD) and Geo-Informa  cs and Space Technology Development Agency 
(GISTDA) has implemented the HF Radar system to measure surface currents and wave characteris  cs in Thailand waters.
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In total, there are 16 sta  ons, 6 from TMD and 12 from GISTDA (see 
Figure 1 for sta  on names and loca  ons). In the inner Gulf of Thai-
land, there are lots of human ac  vi  es (e.g. tourism, fi shery, indus-
try) that may cause a large environmental impact in coastal areas.  
The array of HF Radar systems will provide useful informa  on when 
there is an unexpected incident, such as the projec  on of oil spill, or 
search and rescue if something goes wrong.
The circula  on pa  ern in the Gulf of Thailand is mainly controlled by 
monsoonal winds. Model study have shown that it shows changes in 
circula  on pa  ern: the clockwise and counter-clockwise circula  on 
is formed during southwest and northeast monsoon, respec  vely 
(Buranapratheprat et al., 2009; Saramul and Ezer, 2014). In the cur-
rent study, we found a seasonal circula  on pa  erns based on HF Ra-
dar system in the inner Gulf of Thailand (blue dashed box in Figure 
1) will be described.
Methods
An hourly vector surface current data with the resolu  on of 2 km 
was retrieved from the GISTDA website between 24/01/2015 and 
22/02/2015 for northeast monsoon and between 25/05/2015 and 
23/06/2015 for southwest monsoon. Data points w contained less 
than 80% data were removed from the data set. The data was then 
averaged over the 30-day-period to obtain the residual current and 
to es  mate the average for the whole area to obtain the spa  ally averaged surface current. To inves  gate the infl uence 
of wind on the circula  on pa  ern, a re-analysis of the wind velocity retrieved from the EMCWF website will be analyzed 
(detail of EMCWF can be seen in h  p://apps.ecmwf.int) (Dee et al., 2012).

Results and discussions
From Figure 2, varia  on of wind velocity in 
the inner Gulf of Thailand can be clearly seen. 
Northeasterly wind is mainly dominant during 
January 2015 and it changes to southerly wind 
during February 2015 (Figure 2a, shaded area). 
On the other hand, the southwest monsoonal 
wind is predominant during May to June 2015. 
The wind magnitude in both seasons is in the 
range of 2-5 m/s, which is quite calm.
The wind is not only a factor that controls the 
circula  on pa  ern in the inner Gulf, but also 
the  des. Due to the loca  on and the shape of 
the inner Gulf, the  dal current fl ows only in 
the north-south direc  on. It circulates counter-

clockwise as Kelvin wave propaga  on in the northern hemisphere. Water level at the Ko Sichang sta  on is used as a repre-
senta  ve water level in the inner Gulf (see Figure 3). Generally,  des in the inner Gulf are mixed mainly semi-diurnal with a 
 dal range of 2-3 m. Tidal range during southwest monsoon (Figure 3b) seems to be larger than during northeast monsoon 

(Figure 3a). 
The circula  on pa  ern in the inner Gulf derived from HF Radar is 
depicted in Figure 4. Figure 4bdisplays that the residual fl ow for 
the upper part shows strong movement towards the northeast. 
This causes the water level to pile up at the northeast corner 
of the inner Gulf as men  oned in Saramul and Ezer (2014). For 
the lower part, eastward and southeastward fl ows are present. 
These bring water out of the inner Gulf. Unlike the observa  ons 
of Buranapratheprat et al. (2009) and Saramul and Ezer (2014), 
the circula  on pa  ern during northeast monsoon is somewhat 
similar to the southwest monsoon (Figure 4a). This can be ex-
plained by the wind pa  ern. Even during northeast monsoon, 
wind is mainly blowing from the south or southeast. In addi  on, 
the lower part of the fl ow is more in the south.
To inves  gate whether the fl ow is  dal driven, an area averaging 
was performed which is shown in Figure 4c and 4d for northeast and southwest monsoon, respec  vely. Figure 4c and 4d 
show  dal driven fl ows. The  dal fl ow in the inner Gulf is in north-south direc  on as men  oned above. The maximum and

Figure 1 - HF Radar sta  on’s loca  on in Thailand. Red and 
green dots represent that a sta  on belongs to GISTDA or 
TMD, respec  vely. The inner Gulf of Thailand is shown in 
the blue dashed box.

Figure 2 - Wind velocity varia  on in the inner Gulf of Thailand during a) Jan-Feb 
2015 (northeast monsoon) and b) May-Jun 2015 (southwest monsoon). The 
shaded area represents  me that HF Radar data are available.

Figure 3 - Water level at Ko Sichang sta  on during a) January 
24, 2015 to February 22, 2015 (northeast monsoon) and b) 
May 25, 2015 to June 23, 2015 (southwest monsoon).
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minimum veloci  es are coinciding with spring and neap  des as depicted in Figure 3 which are around day 12 and 26 for 
the maximum velocity and day 4 and 20 for the minimum velocity. In general,  dal veloci  es in the inner Gulf are in the 
range of 10 – 35 cm/s. 
Conclusion
Land-based remote sensing in the form of a high frequency radar system is installed and operated in Thailand both in the 
Gulf and the Andaman Sea. This system can be a reliable source of informa  on for surface current and wave characteris  cs 
in Thai waters (if needed). Surface current data retrieved from the HF Radar system was analyzed to inves  gate the surface 
fl ow in the inner Gulf of Thailand during northeast and southwest monsoons. The result confi rmed that the fl ow in the 
inner Gulf is  dal driven. Its propaga  on is aligned in the north-south direc  on with the maximum and minimum veloci-
 es related to spring and neap  des. The infl uence of the monsoonal wind is demonstrated by performing  me averaging 

of January-February and May-June surface current. During southwest monsoon, it presents strong northeastward fl ow at 
the upper part, while the ou  low (eastward fl ow) can be found at the lower part. This causes the piling up of water at the 
northeast corner of the inner Gulf. Model studies predict a southwestward fl ow during northeast monsoon. However, this 
result shows a northeastward fl ow instead. This diff erence requires further study, which can be conducted by using mod-
eling or acquiring a new data set during northeast monsoon to see the impact of the northeasterly wind.
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Figure 4 - Monthly averaged surface velocity during a) northeast and b) southwest monsoon and 
spa  ally averaged surface velocity during c) northeast and d) southwest monsoon.
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Opportuni  es announcements

For more opportuni  es in Ocean Sciences visit h  p://www.nf-pogo-alumni.org/Opportuni  es

For more news in Ocean Sciences visit h  p://www.nf-pogo-alumni.org/Ocean+news

Have any opportunity you would like to announce here? Contact lilian.krug@nf-pogo-alumni.org

Interna  onal Conference on the Marine Environment of the Red Sea
Thuwal, Kingdom of Saudi Arabia

14 – 16 November 2016

The aim of this conference is to share knowledge, s  mulate debate, encourage new thinking, and develop a regional Red Sea 
research map that generates new networks and partnerships going forward.

Deadline
15 May 2016

Contact:  icmers2016@kaust.edu.sa
h  ps://icmers2016.kaust.edu.sa/home

Interna  onal Global Atmospheric Chemistry (IGAC) Project 2016 Science Conference
Breckenridge, USA

26 – 30 September 2016

This conference will highlight cu   ng edge scien  fi c research on atmospheric chemistry, foster interna  onal collabora  ons 
to address the most pressing global change and sustainability issues through scien  fi c research, engage early career scien  st 
to cul  vate the next genera  on of interna  onal researchers, highlight scien  sts and scien  fi c research from developing and 
emerging economies and promote networking between scien  sts, policy makers and industry leaders.

Deadline
1 September 2016

Contact: igac2016@igacproject.org
h  p://www.igac2016.org/

17th Interna  onal Conference on Harmful Algae
Florianópolis, Brazil
9 - 14 October 2016

 Interna  onal Conference on Harmful Algae (ICHA) is carried out every two years to address the new problems faced by the 
HAB community, and the advances in research and management needed to tackle them. The ICHA is sponsored by Interna  onal 
Society for the Study of Harmful Algae (ISSHA) which was founded in 1997, in response to a request from the Intergovernmental 
Oceanographic Commission (IOC) of UNESCO for an interna  onal program on harmful algae. Since then, ISSHA has promoted 
several ac  vi  es to foster research, scien  fi c development and capacity building on the subject.

Deadline
3 June 2016

Contact: contact@icha2016.com 
h  p://icha2016.com/

OCB Summer Science Workshop
Woods Hole, USA
25 – 28 July 2016

Plenary sessions on Export Processes in the Ocean from remote sensing, biology of carbon export, southern ocean carbon, 
biogeochemical processes in the Indian Ocean, Marine ecosystem thresholds and regime shi  s, Workshops and poster session.

Deadline
15 June 2016

Contact: mzawoysky@whoi.edu 
h  p://web.whoi.edu/ocb-workshop/

Colour and Light in the Ocean from Earth Observa  on
Frasca  , Italy

6 – 8 Septeber 2016

Workshop organized by the European Space Agency, in the context of the Scien  fi c Exploita  on of Opera  onal Missions (SEOM) 
programme element, and the Plymouth Marine Laboratory (PML).

Deadline
15 June 2016

Contact: envmail@esa.int
h  p://congrexprojects.com/2016-events/Cleo/home
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