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Dear Members and Friends of the PORSEC Association, 

In this bulletin, 13-1, we continue to report on parts of PORSEC 2018, that took place in Jeju Island, The 
Republic of Korea, late last year. There is much to report about the conference, and in the previous two issues 
(12-2 & 12-3), we have featured the keynote presentations by Drs. Bede and Wilson and have reported on our 
capacity building program preceding the meeting. In this issue we include extended description of the plenary 
talk by Drs. Alpers, a summary report of the main conference, and announce status of preparation for our next 
PORSEC. All our bulletins (published 3 times a year for the past 13 years) and newsletters are archived and 
accessible at https://porsec.nwra.com/bulletins/   

In this issue, we have a featured final report on PORSEC 2018 that was prepared by the chair of the Local 
Organizing Committee, Dr. Young-Je Park. You are invited to watch additional photos of the conference on the 
PORSEC2018 webpage (under photo gallery): We also report on the status of preparations for the upcoming 
PORSEC 2020 (by Dr. Nurul Hazrina Idris) and the current status of the special PORSEC issue of the 
International journal of remote sensing. 

We also provide news of interest, opportunities and announcements from China (by Pan Gang) and elsewhere, 
and information about our membership drive. 

We hope to see you all at PORSEC 2020. 

 

Co-Editors: Nimit Kumar and Gad Levy 

nimitkumar.j (at) incois.gov.in; gad (at) porsec.nwra.com 

*we use “at” in the email addresses herein to avoid phishing 
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The PORSEC 2018 report 

Young-Je Park, Chair (Local Organizing Committee PORSEC 2018) 

This short report summarizes the 14th Pan Ocean Remote Sensing Conference (PORSEC 2018) hosted by Korea 
Institute of Ocean Science and Technology at the International Convention Center, Jeju Island, Korea on 4 to 7 
November 2018. A capacity building tutorial associated with the conference has been reported on in a previous 
BPA (12.3, Dec 2018). 

Venue & conference objectives 

Jeju Island, the venue of this conference, is a beautiful island located in northern end of the East China Sea, and 
the Jeju Provincial Government is promoting carbon-free policy to cope with climate change, which is well in 
line with the mission of the PORSEC Association. The conference, with the theme “Interdisciplinary multi-
sensor studies of the Pacific and Indian Oceans” intended to review and discuss the state of the art ocean 
remote sensing and showcase the research work carried out using remote sensing techniques from various 
satellite missions and the applications of ocean remote sensing for societal benefits.  

Numbers of participants and presentations 

The PORSEC meeting brought together 163 participants from 16 countries in Asia, America, Europe and 
Australia. Majority participants were from East Asia, i.e. Korea, China, Taiwan and Japan. There were 142 
presentations (95 oral ones, 47 posters) including four keynote presentations. In the lightening session, 
organized to give poster presenters an opportunity to appeal to participant, 37 presenters paticipated.  

Sessions 

There were 13 sessions covering various ocean observing satellites and sensors (Altimeters, SARs, Optical 
radiometers) and various remote-sensing applications (Ocean color, Fisheries, Air quality, Meteorology, Coastal 
Ecosystems, Floating marcroalgae). In addition, a session of machine learning was included to reflect recent 
trends in remote-sensing field. Session titles are listed as follows: 

1. Sea surface roughness from high resolution SAR 

2. Satellite radar altimetry: progress in observing open oceans to coastal zone 

3. Remote sensing of coastal ecosystems and intertidal flats 

4. Air-sea fluxes estimated from remotely sensed data 

5. GOCI-II development and application 
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6. Ocean color application 

7. Sustainable development of Fisheries and Aquaculture using the multi-remote sensing technology and 
GIS 

8. Operational oceanography 

9. Satellite remote sensing application to meteorology, air quality, and climate 

10. Remote Sensing and Understanding of Floating Vegetation Populations in the World Ocean 

11. Advances in ocean observation with SAR 

12. Polarization Sensitivity of Satellite Ocean Color Sensors 

13. Machine learning applications to ocean satellite remote sensing 

Plenary sessions 

There were four plenary sessions, the presentation titles and the speakers are as follows: 

1. “The NOAA CoastWatch/OceanWatch Program and Multi-Sensor Ocean Remote Sensing Data: 
Providing Information & Support to Users for Ocean and Coastal Research, Applications and Services” 
by Cara Wilson/National Ocean and Atmosphere Administration, USA 

2. “Multi-sensor investigation of upwelling caused by cyclonic eddies” by Werner Alpers/University of 
Hamburg 

3. “Machine learning using fuzzy methodology in remote sensing applications” by Barnabas Bede/DigiPen 
institute of Technology 

4. Satellite development and remote sensing applications: KARI efforts by Yongseung Kim/Korea 
Aerospace Research Institute (KARI) 

 

PORSEC2018 Photo Diary 

 

1. The venue: International Convention Center, Jeju island, Korea 
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2. Group photograph of PORSEC 2018 participants 

 

 

3. Traditional percussion performance, ‘Samulnori’ in Banquet 
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4. In front of the Cheonjiyeon Fall during excursion program of PORSEC 2018 

 

 

5. Glimpse of one of the “lightening sessions” during PORSEC 2018 
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6. Looking forward to PORSEC2020 to be held in Universiti Teknologi Malaysia (UTM), Malaysia 

 

PORSEC  Special Issue of the International Journal of Remote Sensing : Status Report 

Editorial Team 

Title: Pan-Ocean Remote Sensing: Interdisciplinary multi-sensor studies of the Pacific and Indian Oceans. 

The special issue follows special IJRS issues of previous PORSEC meetings, which have been held at two-year 
intervals since 2006: Busan, Korea, 2006, Guangzhou, China, 2008, Keelung, Taiwan, China, 2010, Kochi, 
India, 2012, Bali, Indonesia, 2014, Fortaleza, Brazil, 2016. Selected papers resulting from the PORSEC 2018 
meeting on Interdisciplinary multi-sensor studies of the Pacific and Indian Oceans held in Jeju, South Korea, 
Nov 4 to 7 2018 will appear in a special IJRS issue.  

 

Status Report 

A total of 23 papers presented at PORSEC2018 are at various stages of peer-review and revision. The special 
issue is expected to be available by December, 2019. Manuscripts communicated are from 10 different 
countries viz. Canada, China, India, Indonesia, Japan, Malaysia, Republic of Korea, Russian Federation, 
Taiwan, and USA. These are being handled by an editorial team of four as follows. 

Editorial Team: 

Gad Levy, Northwest Research Associates, USA (gad at porsec.nwra.com)  

Jim Gower, IOS, Fisheries and Oceans Canada, (Jim.Gower at dfo-mpo.gc.ca) 

Stefano Vignudelli, Consiglio Nazionale delle Ricerche, Italy (vingudelli at pi.ibf.cnr.it) 

Nimit Kumar, Indian National Centre for Ocean Information Services, India (nimitkumar.j at incois.gov.in) 
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Multi-sensor investigation of upwelling 

Werner Alpers, Institute of Oceanography, University of Hamburg, Hamburg, Germany, 

werner.alpers at uni-hamburg.de 

Abstract: In studies of upwelling, usually data from infrared and optical sensors are used which provide 
information on the sea surface temperature (SST) and the chlorophyll-a (Chl-a) concentration. In this paper I 
show that also synthetic aperture radars (SAR) images can give valuable contribution to such studies. Upwelling 
regions become detectable by SAR because they are associated with a reduction of the radar backscatter due to 
1) a change of the stability of the air-sea interface or/and 2) the presence of biogenic slicks. 

1. Introduction 

Upwelling in the ocean is the upward motion of water from subsurface layers resulting from horizontal 
divergence at the surface layer and convergence below. The most common upwelling process occurs in coastal 
regions in response to wind forcing parallel to the coastline which produces a net surface water mass transport 
to the right of the wind direction in the Northern Hemisphere, and to the left in the Southern Hemisphere, due to 
the Coriolis force caused by the Earth's rotation (see, e.g., Clemente-Colon, 2004). But upwelling can also be 
caused by rotational motion in cyclonic eddies and by the interaction of currents with shallow bottom 
topography (like in the upwelling area north of Taiwan). The upwelled cold water carries nutrient-rich water to 
the upper layers where it causes increase of biological activity (plankton blooms). Biota in the water column 
always generates surface active material that ascends to the sea surface and forms there biogenic slicks that 
damp the small-scale water waves that are responsible for the radar backscattering. Thus, the presence of 
biogenic can serve as an indicator for biological activity as encountered massively in upwelling regions. 
Biogenic slicks are advected by surface currents and thus they often do not remain at the location of their 
generation. On the other hand, biogenic slicks often serve as tracers for eddies, which make them visible on 
synthetic radar (SAR) images. The reduction of the radar backscatter or the normalized radar cross section 
(NRCS) caused by biogenic surface films is quite strong, usually of the order of 10 dB. 

However, not only biogenic slicks floating on the sea surface in upwelling areas can cause a reduction of the 
NRCS, but also the change of the stability of the air-sea interface (from neutrally-stable to stable) because in 
upwelling regions the sea surface temperature (SST) is usually lower than in the adjacent areas. Unless the 
difference between the air and the water temperature, AT = Tair - Twater is not extremely large, the reduction 
of the NRCS or o0 over upwelling areas due to the change of the stability is much smaller than by biogenic 
slicks, typically smaller than 3 dB. Thus, upwelling areas manifest themselves as areas of reduced NRCS values 
by two effects. However, care has to be taken when interpreting low-value radar signatures on SAR images: 
Low NRCS values can also be caused, among others, by mineral oil films, surface active material transported 
by rivers into coastal waters, and by low winds. 

In the following, we present, in conjunction with other data, several SAR images acquired from satellites that 
show radar signatures of upwelling. 

2. The effect of the stability of the air-sea interface on radar signatures of eddies 

Cyclonic eddies, which are eddies rotating counter-clockwise in the Northern Hemisphere and clockwise in the 
Southern Hemisphere, cause transport of water from lower water levels to near-surface levels and thus transport 
cold water upwards. In this case, the stability of the air-sea interface changes from neutrally stable to stable, 
which has a negative effect on the wind to generate small-scale sea surface roughness. Thus the sea surface 
roughness is reduced in upwelling areas. Since the backscattered radar power or normalized radar cross section 
(NRCS) is determined by "strength" of the small-sea sea surface roughness via Bragg scattering theory, cold 
water areas surrounded by warmer water areas appear darker on SAR images than the surrounding areas (Keller 
et al. 1989). On the other hand, warm eddies, which often detach (or shed) from warm currents and are rotating 
anti-cyclonic anti-clockwise, affect the generation of small-scale sea surface roughness by the wind positively. 
This is because the air above the sea surface is heated from below such that turbulence is generated which 
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makes it easier for the wind to generate surface waves. Thus, warm eddies appear brighter on the SAR image 
than the surrounding water areas. 

 

Fig. 1. Cold and warm eddies in the Agulhas 
Sea area south of South Africa (last row). The 
cold eddy (left column, last row), was imaged 
by Sentinel-IA on 16 July 2015 at 0304 UTC 
in the EW mode at VV polarization (position: 
34o S, 32o E), and the warm eddy by Sentinel-
1A on 26 Aug 2014 at 16:44 UTC in the IW 
mode at HH polarization (position: 41.5o S, 
30o E). The first row shows the surface 
currents, and the second row the sea surface 
temperatures on that day. The white arrows 
mark the eddies. 

This is illustrated in Fig. 1, which shows a radar signature of a cold cyclonic eddy (last image in the left 
column) and of a warm anti- cyclonic eddy (last image in the right column). The first row shows the respective 
flow patterns as calculated by models. For the cold eddy, the geostrophic surface current streamlines are shown 
as provided by Globecurrent (first image, left column) and for the warm eddy, the surface currents are shown as 
provided by the MERCATOR 1/32deg model CMENS (first image, right column). The second row shows the 
sea surface temperatures (SST) as provided the Odyssea Regional South Africa model (IREMER). 

3. Upwelling at the east coast of Hainan 

 

Fig. 2. a) Section of an Envisat SAR image acquired on 24 July 2011 at 02:44 UTC showing part of the Chinese 
island of Hainan and the upwelling area off its east coast. Note the curved line following the boundary of the 
upwelling area, which, very likely, is the sea surface signature of an internal solitary wave generated by strong 
upwelling. b) Variation of the normalized radar cross section (NRCS) along a transect through the image 
marked by a white arrow. Note that the reduction of the NRCS in the dark area is up to 14 dB, which clearly 
indicates that the reduction is due to the damping of the Bragg waves by surface films (courtesy: F. Collard, 
Ocean Data Lab).  
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Hainan is a Chinese island located at the northwest corner of the South China Sea (SCS) and separated from 
China mainland by the Qiongzhou Strait. During the summer monsoon, when the wind blows predominantly 
from a southwesterly direction approximately parallel to the east coast of Hainan, upwelling of cold water 
occurs at the east coast of the island. Strong upwelling follows strong wind events (Su and Pohlmann 
2009).Such an event occurred in July 2011, when, from 14 to 20 July, a strong southwesterly wind of 10-15 m/s 
was blowing along the east coast of Hainan. The southwesterly wind slackened on 21 July and on 24 July a light 
wind was blowing from the east. The remote sensing signatures of the upwelling event was captured on 24 July 
by the SAR onboard the Envisat satellite via sea surface roughness variations (Fig. 2a) and by the MODIS 
sensor onboard the Aqua satellite via variations of the SST and Chl-a concentration (Fig. 3). Usually, with a 
time lag of several days or even a week, upwelling is accompanied by a plankton bloom leading to an increase 
in Chl-a concentration (Fig.3b). 

 

Fig. 3. a) SST map derived from the MODIS/Acqua data (averaged over 5 days) valid for 24 July 2011 showing 
a band of cold water along the east coast of Hainan. b) Chl-a map derived from MODIS/Acqua data (averaged 
over 5 days) valid for 24 July 2011 showing a band of enhanced chlorophyll-a concentration along the east 
coast of Hainan. Source: https//podaac-tools.jpl.nasa.gov. 

 

4. Upwelling at the west coast of South Africa 

The upwelling at the west coast of South Africa belongs to the Benguela upwelling system, which is one of the 
strongest in the world. Mesoscale and sub-mesoscale structures, like filaments and eddies, build up at the front 
between the cold upwelled water and the warm surface water offshore (Hoesen et al. 2016). 
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Fig. 4. a) Section of an Envisat SAR image acquired on 2 May 2009 at 21:32 UTC showing part of the west 
coast of South Africa. b) SST map of 2 May (from MUR) showing west of the diagonal line an area of high 
SST and east of it an area of high SST caused by cold upwelled water. c) Chl-a map derived from the 
MODIS/Acqua data (L3 product, 4 km resolution, averaged over 5 days) valid for 5 May 2009 showing a band 
of enhanced Chl-a concentration along the west coast of South Africa and a cyclonic eddy marked by an arrow. 
Source: https//podaac- tools.jpl.nasa.gov. The spiral feature marked by a white arrow is the sea surface 
signature of a cyclonic eddy which has detached from a filament of the upwelling front. 

 

On the SAR image depicted in Fig. 4a, the radar signatures of a cyclonic eddy (marked by a white arrow) and 
other small-scale features are visible as dark areas. Since the NRCS contrast to the surrounding area is about 10 
dB, the reduction can only be due to radar backscatter from biogenic slicks generated by the eddy. This cyclonic 
eddy is also visible on the SST map of 2 May 2009 (Fig. 4b) and the Chl-a map of 5 May (Fig .4c). 

 

5. Upwelling at the south coast of Sicily 

Upwelling occurs sometimes also at the southern coast of Sicily when a strong northwesterly (in particular the 
Mistral wind) blows along its coast. This was the case between 25 and 27 July 2017. This gave rise to upwelling 
as can be seen on the SST map of 28 July 2017 depicted in Fig. 5a. Here the upwelling patterns are often quite 
inhomogeneous and include filaments and eddies of different scales. Small-scale eddies are generated during 
the decaying stage of upwelling events, see Fig. 5d. 

 

Fig. 5. a) Sea surface temperature (SST) map of the sea area south of the Italian island of Sicily (Mediterranean 
Sea) obtained from Aqua MODIS data valid for 28 July 2017. b) Section of the Sentinel-1B image acquired on 
29 July 2017 at 0512 UTC (contrast enhanced). 
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Report on PORSEC2020 preparations 

Nurul Hazrina Idris, Universiti Teknologi Malaysia, Johor, Malaysia 

The PORSEC2020 -15th Pan Ocean Remote Sensing Conference will be organized through primary sessions 

relevant to satellite oceanography and the conference theme: “The role of space ocean science and technology 

towards sustainable development goal”.  

Capacity Building Tutorial will be held from 15-19 September 2020, followed by the Conference from 20-22 

September 2020 in Johor Bahru, Malaysia. The PORSEC2020 will be hosted by the Faculty of Built 

Environment and Surveying, Universiti Teknologi Malaysia. 

More information on conference and tutorial is available, and will be updated on the official PORSEC2020 web 

page: https://www.geoinfo.utm.my/porsec/  

A site visit from PORSEC Executive is planned to be on September 2019. 

 

Session proposals are currently open! 

Here are some potential themes (but not limited to) that we look forward to host:  

• Large and meso scale oceanography 

• Coastal impacts 

• Emerging technologies for ocean and coastal applications  

• Extreme events 

• Operational remote sensing 

• Ocean-Atmosphere interactions 

• Remote sensing data for policy making 

• Education and outreach 

• Coastal disaster management 

• Marine GIS 

The call for abstract will be open from September 2019 to January 2020. The tutorial application will be open 

from September to November 2019. We expect many participants from different counties. 
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 Conference Announcements 

Gad Levy, Nimit Kumar and Pan Gang 

 

1. The “Active and Passive Optical Remote Sensing of the Aquatic Environment” Feature Issue in Applied 
Optics is now approved. The announcement has been posted to the AO page 
(http://www.osapublishing.org/ao/journal/ao/feature_announce/APORSAE2019.cfm).  The window for 
submisssion is Sept. 1 - Nov. 1, 2019. We are looking forward to your latest advancement in active or 
passive optical remote sensing. 

 

2. The United Nations Conference on Space-based Technologies for Disaster Risk Reduction - "A Policy 
Perspective" and Commemoration of 10 Years of the UN-SPIDER Beijing Office will take place 11-12 
September 2019. Applications for this 9th Annual UN-SPIDER Conference in Beijing close 15 July 2019. 

 

3. An advanced training course on ocean colour remote sensing will be held in Hangzhou, China from 24-31 
October 2019 to promote satellite ocean colour data applications. This training event is sponsored by the 
International Ocean-Colour Coordinating Group (IOCCG), the European Commission Copernicus 
Programme, the European Organization for the Exploitation of Meteorological Satellites (EUMETSAT), the 
State Key Laboratory of Satellite Ocean Environment Dynamics (SOED/SIO/MNR, China), the National 
Satellite Ocean Application Service (NSOAS, China), and Zhejiang University (ZJU, China). Please find 
details from: http://ioccg.org/what-we-do/training-and-education/ioccg-2019-hangzhou/ 

 

4. The 40th Asian Conference on Remote Sensing (ACRS2019) will be held at the Daejeon Convention 
Center(DCC), Daejeon, Korea from October 14 to 18, 2019. The conference aims to promote and facilitate 
Remote Sensing and related geospatial technological advancement. In addition, this conference will provide 
good opportunities for innovative knowledge exchange and collaboration among the member countries. The 
theme for ACRS2019 is "Progress of remote sensing technology for smart future". Please find the details 
from, http://acrs2019.org/  

 

5. The UN-SPIDER Bonn International Conference “Space-based Solutions for Disaster Management in 
Africa: Challenges, Applications, Partnerships” will take place 6-8 November 2019. Application close 30 
August for those seeking funding and 18 October for self-funded applicants. 

 
6. The Ocean Sciences Meeting 2020, co-sponsored by AGU, the Association for the Sciences of Limnology 

and Oceanography (ASLO), and The Oceanography Society (TOS), will be held at San Diago, California 
during 16-21 February, 2020. Abstract submission deadline is 11 September, 2019. Some of the important 
sessions that may interest remote sensing researchers are (replace XXXXX with session ID to view session 
page: https://agu.confex.com/agu/osm20/webprogrampreliminary/SessionXXXXX.html): 

 From catchments to open ocean: advances in remote sensing for monitoring water quality, food 
security, ecosystems and change (74491) 

 Hyperspectral Sensing of Coastal Aquatic Environments (84765) 

 From the twilight zone to the troposphere: ocean optics applications to biogeochemical cycling in and 
through the surface ocean (84834) 

 Using satellite remote sensing and in situ data to evaluate marine biodiversity and ecosystems (84971) 



PORSEC – Pan Ocean Remote Sensing Conference Association – Since 1990 Bulletin vol. 13-1 13 

Remote Sensing news for PORSEC community 

Pan Gang 

2018 OCEAN Training was held in Shenzhen, China 

Within the framework of the Dragon 4 Cooperation Programme, a joint collaboration between the European 
Space Agency (ESA) and the Chinese Ministry of Science and Technology (MOST), the 2018 training course in 
ocean remote sensing was hosted by Key Laboratory for Geo-environment Monitoring of Coastal Zone of the 
National Administration of Surveying, Mapping and Geo-information, Shenzhen University, China during 12th 
to 17th November 2018. The training course was organised by the National Remote Sensing Centre of China 
(NRSCC) and ESA Centre for Earth Observation. 

 

 

 

The training course was taught by 20 European and Chinese ocean experts and was attended by 60 trainees from 
China and other Asia Pacific countries. Prof. Werner Alpers, SOC member of PORSEC, is one of the teachers. 
The course provided hands on practical training and theory for exploitation of Sentinels 1, 2 and 3 data, ESA 
Earth Explorers and Chinese EO data for ocean science and applications. 
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PORSEC Membership Drive! 
 

We’ve now updated the PORSEC webpage to include an online payment system for membership fees 

(https://porsec.nwra.com/join-us/).  These fees are an important source of stable funds that we use to keep PORSEC 

running. 

Starting at PORSEC 2018 in Korea, the membership fee is 

now included with your registration. However, if you 

were not able to attend the latest conference, please 

keep your membership up-to-date by paying your 

2018/2019 membership fee online ($50 for 2018 and 

2019; $20 for students). If you have not paid your 

membership in several years, we encourage to pay for 

your 2016/2017 membership online ($50 for 2016 and 

2017). You can also consider paying a one-time lifetime 

membership fee of $250. 

Thanks very much for you continued support! 


