Dear Members of the PORSEC Association,
We devote most of this bulletin, 12-2, to report on the preparation for and content of PORSEC 2018, to take
place in Jeju Island, The Republic of Korea, while releasing the bulletin. This is the 12th year of the bulletin of
the PORSEC association, which, with 3 issues per year, serves as the main mean of communication to the
PORSEC community in between PORSECs. We plan the third and last issue of this year’s bulletins to be
published after PORSEC, to summarize and conclude the conference, announce our next PORSEC, and give
details about special issue publication. All our bulletins and newsletters are archived and accessible at
porsec.nwra.com/bulletins/
In this issue, we have several featured reports: The Local Organizing Committee (LOC) reports on the final
program and list of sessions for PORSEC 2018. Please watch for last minute updates on the PORSEC2018
webpage. In our early career scientists (ECS) column this issue, we feature our capacity building program: We
provide details of our upcoming capacity building course, taking place just prior to PORSEC.
In our science and programmatic section, we feature: (1) a report about The NOAA CoastWatch/OceanWatch
Program and its use of Multi-Sensor Ocean Remote Sensing Data for Providing Information and Support to
Users for Ocean and Coastal Research, Applications and Services, by Cara Wilson, NOAA Fisheries Service,
and PORSEC’s treasurer and & capacity building course head instructor; Paul DiGiacomo & Veronica Lance,
NOAA Satellite Services, and (2) a short article by Prof. Barnabas Bede of Digipen Institute of Technology in
Redmond, Washington, USA, about using Machine Learning and Fuzzy Methodology in Remote Sensing
Applications. Both Drs. Wilson and Bede will deliver plenary talks on these topics during PORSEC2018.
We also provide a report on our membership drive from our membership, education and outreach coordinator &
executive secretary, Stephanie King, and news, opportunities and announcements from China (by Pan Gang)
and elsewhere.
We hope to see those of you who can come at PORSEC 2018.
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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PORSEC2018 Highlights
The final program for PORSEC 2018 is organized as seen in the tables below. The Local organizing
Committee, LOC, has received about 143 abstracts (96 oral and 47 poster presentations). Thus, you can expect
the most recent research results in various aspects of ocean remote sensing! For active communication during
poster presentations, we are preparing a “lightening session”, which require every poster presenter to have a 1min talk to introduce his or her research. The venue of the conference is Jeju International Convection Center,
Jeju. Staff of Korea Ocean Satellite Center (KOSC) visited the venue on early October, and discussed the
specific organization of the event with the representatives of Jeju ICC and professional conference organizers.
We think the PORSEC2018 conference has been properly prepared. We are looking forward to seeing you in
Jeju.
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Capacity Building Tutorial
The PORSEC 2018 tutorial session takes place 30th October – 3rd November 2018 at Jeju International Marine
Science Research & Logistics Center of Korea Institute of Ocean Science and Technology (KIOST). Preconference tutorials have been a feature of past PORSECs and provide valuable interaction between established
researchers and students. Students are given practical examples of remote sensing techniques used for
monitoring the ocean-atmosphere system for research and operations. It is also an important opportunity for
students to develop their professional network.
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Lecturers:
Abderrahim Bentamy- Surface wind and related parameters derived from microwave satellite sensors


Jim Gower- Generating time series with Giovanni



Gad Levy- Satellite data assimilation – an overview



Kyung-Ae Park- Fundamentals of Infrared Remote Sensing – an overview of SST Retrieval



Young-Je Park- Fundamentals of Infrared Remote Sensing – an overview of SST Retrieval



Stefano Vignudelli - Fundamentals of RS (Microwave) and satellite radar altimetry



Cara Wilson- Practical #1: Accessing data: An introduction to ERDDAP
Practical #2: Accessing data: Using the EDC to bring satellite data into ArcGIS
Lecture #1: Satellite Data & Fisheries

Providing Information and Support to Users for Ocean and Coastal Research, Applications
and Services: The NOAA CoastWatch/OceanWatch Program and Multi-Sensor Ocean
Remote Sensing Data
Cara Wilson, NOAA Fisheries Service; Paul DiGiacomo & Veronica Lance, NOAA Satellite Services
While the National Oceanic and Atmospheric Administration (NOAA) may be best known for operating
satellites for use in weather forecasting by the National Weather Service (NWS), NOAA also routinely
produces high quality, satellite-based ocean data products in support of all NOAA users, including the NWS,
National Marine Fisheries Service and National Ocean Service. Furthermore, these satellite products, sourced
from non-NOAA and NOAA sensors, are readily available to all government, academic, private sectorand
public usersacross the globe for use in research, applications and services.
NOAA’s CoastWatch/OceanWatch/PolarWatch Program (hereafter “CoastWatch”) provides free, open and
easy access to these NOAA-generated satellite productsand complementaryin situ data for use in understanding,
managing and protecting ocean and coastal resources and for assessing impacts of environmental change in
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ecosystems, weather, and climate. By providing routine and sustained access to operational (mature) as well as
experimental data products and associated support to users, NOAA CoastWatch provides an end-to-end
community service and promotes the user-driven value chain from observations to data to products to
information in turn providing significant socio-economic benefits.
A diverse suite of physical, biological and biogeochemical ocean remote sensing and in situ data sets are
available through NOAA CoastWatch (coastwatch.noaa.gov). These include data and derived products from
Ocean Color (radiometry), Ocean Surface Vector Winds (scatterometry), Sea Surface Height (altimetry), Sea
Ice (multi-sensor passive/active), Sea Surface Salinity, Sea Surface Temperature (thermal IR, microwave and
blended products), Sea Surface Roughness (via Synthetic Aperture Radar), and visible imagery. In situ
observations include buoy and ship-based measures of ocean color radiances, sea-surface temperature et al.
These satellite data are sourcedfrom NOAA and non-NOAA platforms in polar and geostationary orbits,
including Europe’s Copernicus Programas well as from Korea, Japan, India et al.
Products are global (ocean basins), regional (e.g., Korean waters) and local (e.g.,Marine Optical Buoy: MOBY).
NOAA PolarWatch (polarwatch.noaa.gov) also provides data for the Arctic and Antarctic in polar-appropriate
projections. NOAA CoastWatch provides near-real time low latency products as well delayed mode science
quality data, with orbit granules and daily, weekly and monthly mapped as well as merged/collatedproducts,
available at various spatial resolutions. Multi-sensor life of mission reprocessed time-series for ocean color, sea
surface temperature, altimetry et al. are also available via CoastWatch.
NOAA CoastWatchproducts supports global efforts such as the GEO Blue Planet (geoblueplanet.org) and
AquaWatch (geoaquawatch.org) initiatives; these products and those from other global providers are also
expected to make significant contributions toU.N. Sustainable Development Goals and other global calls to
action.Examples of data products, discovery and access pathways and several user applications will be
presented. Finally, the evolvingparadigm of operational satellite oceanographywill be addressed, including
plans for the 1st International Operational Satellite Oceanography(OSO) Symposium to be held in the
Washington, D.C. area in June 2019.

Improving predictions of the El Niño Southern Oscillation using Fuzzy Systems and
Machine Learning: A preliminary report
Markel Madina-Olalde, Barnabas Bede
Department of Mathematics , DigiPen Institute of Technology, 9931 Willows Rd. NE, Redmond, WA
1. Introduction
El Niño, La Niña, and the Southern Oscillation (ENSO) is a widely studied climate phenomenon because of its
impact on human welfare and the environment. Both developed and emerging countries value predictive
information on ENSO for anticipating regional shifts in year-to-year climate, that can effect crops, water, and
public health. Many climate centers around the world make predictions of ENSO events, but differences in the
models lead to differences about the current and evolving state of ENSO [5].
Recently, we are seeing a significant development in data science and machine learning applications in various
domains. Machine learning applications for predicting ENSO analyze the data and provide a prediction based
on various statistical approaches [6]. Fuzzy systems provide a mathematical methodology for modeling under
uncertainty [1]. A fuzzy set is a set with uncertain boundary. For example, when we say that model skill is low,
to quantify the meaning of the term “low” can be defined using fuzzy sets. Based on fuzzy sets, we can provide
model for fuzzy inference and fuzzy rules. These are if-then rules, such as, if model skill is low, then model
weight will be low. The meaning of low model skill and low model weight are defined using fuzzy sets and they
are governed by various parameters, which are calculated using machine learning techniques.
The methodology for the ENSO predictions uses data about Sea Surface Temperatures in the Niño 3.4 region
for year long overlapping 3-month periods has been used. The used real world data was taken from NOAA
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Earth System Research Laboratory [5] and the model predictions data used was from the International Research
Institute for Climate and Society (IRI) at Columbia University [6]. Both resources also provide more
information on the subject and interesting assets that might help to further understand the subject. Even if the
prediction accuracy changes depending on the time of the year (they are better when made between June and
December than when they are made between February and May [6]) and based on how long before the given
trimester the prediction was made, in this case predictions for the following month have been used. This
meaning that, for example, the prediction for the trimester January, February, and March, was the one made in
December of the previous year, so that the results could be more accurate for shorter term predictions. Taking
this into account, a different way of collecting the data might give worse or better results, but will not affect the
application of the technique and the final conclusion.

Figure 1: ENSO predictions [6].
As can be seen from Figure 1, different models produce varied predictions, meaning that there is no model that
always produces the correct prediction. Taking this into account, the one of the most used approaches to deal
with this situation is using ensemble average. However, even if there is no prefect model, there are some models
that tend to be more accurate than others in general terms. Taking this into account, fuzzy systems and machine
learning can be used to learn a system that takes into account the historical error of the different models to
generate a weighted average of the outputs of the different prediction models. This constitutes a new, fuzzybased ensemble model.
2. Fuzzy Systems
In the classical definition of set theory, a set can be defined as a group of elements. For this definition of sets,
we can say that a given element is inside the set or not, and we can classify any object in a binary way whether
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they are or are not part of the set. However, not everything is binary, black or white, and fuzzy sets are defined
based on this idea. For fuzzy sets, we can say that an element is partially belonging to the set. We can define
with a value between 0 and 1 how much the element is part of the set. This value is called membership grade or
degree. A membership degree of zero means that the element is not part of the set and a membership value of
one means that the element is part of the set. But since we can also have any values between those extremes, we
can define partial memberships too, for example a membership grade of 0.5 would mean that the element is
50% part of the set.
An attempt to reproduce the strategy of a human controller in his or her task execution is made by a fuzzy
controller which is a typical example of a fuzzy rule-based system, that is, a system that makes use of fuzzy
logic to produce an output for each fuzzy input [1].The rule-base, is the essential concept defining the fuzzy
rule-based systems. The rule base is the set of rules that will determine, given an input value which output will
be returned. The fuzzy rule base can be described as a fuzzy relation [1]. The rules are defined as follows:
If antecedent then consequence
The antecedents and consequences are fuzzy sets. As an example let us consider a fuzzy rule base that describes
connection between model skill and weight in an ensemble average. We can consider fuzzy sets describing
model skill, that can be low, medium, high, based on historical error. Correspondingly we can consider the
model weight in the ensemble prediction to be low, medium or high, defined as fuzzy sets. In this case a fuzzy
rule-base consists of a collection of rules of the form
If model skill is low, then model weight is low
To use a fuzzy system we have to define the meaning of the fuzzy sets low/med/high, and in an application, the
tuning of the parameters of a system may be difficult. To resolve this issue, a Takagi-Sugeno fuzzy system is
considered, which has a fuzzy input such as low/med/high, but the output is a piece-wise linear function.
Takagi-Sugeno (TS) fuzzy systems [3,4] are intrinsically single input single output systems. For example, a TS
fuzzy rule can be
If model skill is low, then y = w x+b.
To aggregate the output we calculate the firing level of each rule, i.e., the level to which each model skill can
be identified as low/med/high. Using these firing levels as weights we combine the individual rule outputs. To
train the weights of the model we use machine learning, namely we use an Adaptive network-based fuzzy
inference system [2]. The weights are calculated such that the combined output of the ensemble model matches
the observations over several month considered as training data.
3. PreliminaryResults
We have obtained preliminary results showing the comparison of data from different years, where different
number of trimesters were used for the learning algorithm. We illustrate these in Figures 2,3.
Table1 shows the average of the error for the trimesters that were not included on the learning, taking into
account that there were always twelve trimesters.
Average Error

Model Error

Months Learned Year

0.46492386053350143 0.3401603537588997 10

2012

0.58915456836799

0.3426394043955216 9

2012

0.6244332073093888

0.8216258473250481 8

2012

0.6254965343415249

0.2516466929165995 7

2012

0.6821957361898761

0.728006648535185

2012

6

Table 1: Table with average and prediction model errors, with the data from 2012.
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Figure 2: Error graph year 2012 with 6, and respectively 9 months of learning (training-green, observationorange, prediction-red, conventional approach-blue).

Figure 3: Error graph year 2012 with 6, and respectively 9 months of learning (training-green, observationorange, prediction-red, conventional approach-blue).
4. Future Research
In the next step we will modify the system so that we add more constraints. These constraints allowing the
weights only to range between one and zero, since with the current system some weights might result to be
negative values, which do not help on the interpretation of the final result. Even if the weighted average works,
it would be more interesting and useful to have weights between 0 and 1, since this way we would avoid
negative weights canceling other weights, so the interpretation of the outcome would be more intuitive.
[1] Bede, Barnabas. Mathematics of fuzzy sets and fuzzy logic. Heidelberg: Springer, 2013.
[2] Jang, J-SR. ANFIS: adaptive-network-based fuzzy inference system. IEEE transactions on systems, man,
and cybernetics 23.3 (1993): 665-685.
[3] Sugeno, Michio. An introductory survey of fuzzy control. Information Sciences 36, 59–83 (1985)
[4] Tanaka, K., &Sugeno, M. (1992). Stability analysis and design of fuzzy control systems. Fuzzy sets and
systems, 45(2), 135-156.
[5]
NOAA
Earth
System
Research
https://www.esrl.noaa.gov/psd/gcos_wgsp/Timeseries/Data/nino34.long.anom.data

Laboratory.

[6] http://iri.columbia.edu/our-expertise/climate/enso/
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Announcement
Schmidt Ocean Institute has invited for expression of interest in:
1. Collaborative marine science aboard
interest/ocean-science-aboard-falkor/)

R/V

Falkor

(https://schmidtocean.org/apply/expression-of-

2. Oceanographic technology research and development (https://schmidtocean.org/apply/expression-ofinterest/ocean-tech-rnd/)
3. Advancing coral reef ecosystem resilience (https://schmidtocean.org/apply/expression-of-interest/advancingcoral-conservation/)
Further details and submission guidelines are available at https://schmidtocean.org/apply/apply-for-support/.
Submissions will be accepted through December 28, 2018, via email or the online submission form. Should you
have any questions about the SOI Expression of Interest proposal guidelines, criteria, or process, kindly email
your question to proposals@schmidtocean.org. Please feel free to forward this announcement information to
any of your interested colleagues.

Remote Sensing news for PORSEC community
Large buildup of heat in the oceans, suggesting a faster rate of global warming
The world’s oceans have been soaking up far more excess heat in recent decades than scientists realized,
suggesting that Earth could be set to warm even faster than predicted in the years ahead, according to new
research published recently. The findings mean the world might have less time to curb carbon emissions.
Over the past quarter-century, Earth’s oceans have retained 60 percent more heat each year than scientists
previously had thought, said Laure Resplandy, a geoscientist at Princeton University who led the startling study
published Wednesday in the journal Nature. The difference represents an enormous amount of additional
energy, originating from the sun and trapped by Earth’s atmosphere — the yearly amount representing more
than eight times the world’s annual energy consumption.
The higher-than-expected amount of heat in the oceans means more heat is being retained within Earth’s
climate system each year, rather than escaping into space. In essence, more heat in the oceans signals that global
warming is more advanced than scientists thought.
Read further / Courtesy: https://www.washingtonpost.com/energy-environment/2018/10/31/startling-newresearch-finds-large-buildup-heat-oceans-suggesting-faster-rate-global-warming/
21st Conference on Remote Sensing of China Gives Impetus to Building “Digital China”
The 21st China Remote Sensing Conference was held in Deqing County, east China’s Zhejiang Province on
August 21, 2018. Themed as “Remote Sensing and Digital China”, the four-day event was hosted by China
National Committee on Remote Sensing, Association on Environmental Remote Sensing of China, the
Aerospace Information Research Institute (AIR) under the Chinese Academy of Sciences (CAS), AIR-hosted
Deqing Research Institute for Zhongke Satellite Applications, together with the local government.
The conference featured 13 invited reports, seven theme sub-forums, five academic discussions and an
exhibition on China's remote sensing applications. The conference covered such topics as geospatial
information for building Digital China, remote sensing data for Smart City, communication-navigation-remote
sensing integrated space-based information service system (PNTRC), and the Global Earth Observation System
of Systems (GEOSS). Main directions cover disaster reduction, agriculture and rural areas, smart city, natural
resources, and frontier remote sensing technologies.
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TONG Qingxi, CAS
Academician,
highlighted the role of
remote
sensing
technology
in
monitoring
urban
development, by saying
the rapidly increasing
high-resolution satellite
data helps to better
monitoring
and
evaluating
urban
buildings,
streets,
traffic and ecological
environment,
and
provide better decisionmaking advice to the
city
administrative
authorities.
GUO Huadong, CAS
Academician, delivered
a report on "Big Earth Data for Sustainable Development" at the conference, saying that the big data-driven
sustainable development requires the integration of remote sensing data, positioning data, ground measurement
data and socio-economic and humanities data.
Follow this conference, Deqing County, a flagship town in the construction of “Digital China”, will host the
United Nations World Geospatial Information Congress (UNWGIC) in November 2018. The event will be a
“great opportunity” for Deqing, and for the development of China’s satellite applicaiton industry.
Chinese Institute's Virtual Ground Stations Serve 10 Countries
BEIJING, Sept. 18
(Xinhua)
-The
Institute of Aerospace
Information Research
has helped 10 countries
install virtual ground
stations, it said in a
report Tuesday.
The report was released
at
the
fourth
International
Symposium on Earth
Observation for Arid
and
Semi-Arid
Environments, which
began in Xining, capital
of China's northwestern
Qinghai Province, on
Monday.
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The 10 countries are Mongolia, Kenya, Sri Lanka, Venezuela, Cambodia, Kyrgyzstan, Kazakhstan, Nepal,
Thailand and Belgium.
The institute's self-developed virtual ground stations were equipped for receiving near-real time data from
China's remote satellite ground stations.
The virtual ground stations support the satellites such as the HJ-1A, HJ-1B, Landsat-8 and Proba-V and have
played an important role in ecological environment monitoring and disaster alleviation, according to the
institute.
The previous three biennial symposiums were held in China, Kyrgyzstan and Tajikistan, respectively. (Source:
Xinhuanet)
China launches new meteorological satellite, Fengyun-2H, to provide free weather data to Belt and Road
Initiative countries
China has successfully
launched
a
new
meteorological satellite to
improve the accuracy of
weather forecasting and
provide
better
meteorological
services
free of cost to countries
along Belt and Road
Initiative.
The Fengyun-2H satellite
was launched on 5th June
2018 from the Xichang
Satellite Launch Centre in
China's southwest Sichuan
province. The satellite is
equipped with a Stretched
Visible and Infrared Spin
Scan
Radiometer
(SVISSR) for multi-purpose
weather satellite imagery, a
Space
Environment
Monitor (SEM), a Solar Xray Monitor (SXM) and Data Collection Service (DCS). It will be operated by the National Satellite
Meteorological Center (NSMC) of the China Meteorological Administration (CMA).
Fengyun-2H is designed with a lifetime of at least four years and will be positioned at 79 degrees East, after onorbit testing at 86.5 degrees East, which provides weather data, will cover all the territory of China, as well as
countries along the BRI, the Indian Ocean and most African countries, Zhao Jian, deputy director of the
Department of System Engineering of China National Space Administration (CNSA) said.
China will offer data of the Fengyun series free to BRI countries and Asia-Pacific Space Cooperation
Organisation (APSCO) member countries, Zhao said. "The move shows China's willingness to construct a
community with a shared future," Zhao was quoted by the report as saying.
Satellite position move from 86.5E to 79E
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China launches Haiyang-1C marine observation satellite
China launched its third ocean survey satellite of the Haiyang-1 series on 7th September 2018. Haiyang-1C will
be used to monitor and prevent oceanic pollution, resource investigation, construction of bayou and ports, and
for the development of coastal areas, using the system to monitor ocean temperatures.
Onboard HY-1C there are two instruments: The China Ocean Colour & Temperature Scanner (COCTS), a
medium-resolution optical imager developed by SITP (Shanghai Institute of Technical Physics) of CAS (China
Academy of Sciences), and the Coastal Zone Imager (CZI), a multispectral push broom CCD instrument
developed by the Beijing Institute of Space Machines and Electricity, CAST.
Developed for measuring the ocean color and sea surface temperature, the 50 kg COCTS will be used for
determining the Aerosol Optical Depth, Aerosol column burden, biomass, the Colour Dissolved Organic Matter
(CDOM) and the Earth surface albedo. The 15 kg CZI will be used to analyze the vegetation and coastal zone,
determining the biomass, the Fraction of Absorbed PAR (FAPAR), Fraction of vegetated land, Land cover and
the Leaf Area Index (LAI). The CZI used on Haiyang-1C was improved to 50 m resolution (from 250 m from
the Haiyang-1B) and also has a wider image swath.
HY-1C is now able to image at up to 20 degrees pitch angles which would minimize problems from sun spots.
The satellite lifetime is now five years (up from 3-5 years on HY-1B).
The data sent from the HY-1 satellites is received and processed in several ground stations located at Beijing
and Hangzhou – receive raw data in real time acquiring, processing, archiving and managing, distributing and
analyzing, SanYa – receive raw data in real time and transfer to Beijing, and Mudanjiang.
The next satellite on the series, Haiyang-1D, is also scheduled for launch this year.

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 are
not able to attend the conference this year, 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!
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