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 I. Reporter 보고자

II. Major Activities 주요업무 수행내용

 1. Main Contents and Activities 주요내용 및 활동
개요     - 

는 에서 공동개최하는        : SciDataCon2016 CODATA, ICSU World Data System, Research Data Alliance
의 한 부분으로 데이터 수집 가공 공유관련 컨퍼런스이다International DataWeek2016 , , . 

주요테마는          Research and Data, Data Science and Data Analysis, Data Stewardship, Education and 
등으로 나뉘고 구두발표와 포스터 발표 포럼형식으로 진Data, Data, Society, Ethics and Politics , 

행되었다. 
주요내용 및 활동     - 

         의 : SciDataCon2016 Principles, platforms and Metrics to improve data, getting Data, Data citation, 
의 주제로 발표하는 학회장에 참석Geospatial data, Worldwide data infrastructure .

         : Enhancing Data infrastructure Services to Sustain Earch Sciences Researcher’s Needs for a Robust 
을 주제로한 세션에서 Science “Development of Climate Information processing system based on 

라는 제목으로 구두발표함openAPI” . 
에서 타기관의 참석자와 연구분야 논의 및 향후 공동연구를 위한 정보교류를 함       : Networking break .

       
       

 2. Relevance to APEC Climate Center’s Activities 결론 및 소감
여러 주제 중 본인이 참석한 세션에서는 데이터 수집방법론 데이터 공유규칙 개발 데이터 처리       - , , 
기법 등이 약 정도의 비중을 차지함30%,50%,20% . 
주요기관에서는 자료수집 및 검증을 통한 교류에 많은 비중을 할애하고 있었으며 개발된        - , 

나 등 자료처리 기술을 소개하는 행사를 진행하였음WPS,CDF R package . 
다양한 방법의 과학데이터 서비스 사이트를 수집하였으며 각 서비스의 특성을 분석하여        - , APCC 
데이터 서비스 방법 및 자료처리 기술에 벤치마킹으로 활용하고자 함 자료특성분석 서비스 특성.( , , 
적용기술 사용빈도 측정 등, )
전세계적으로 데이터       - 에 대한 를 반영하듯이 처리와 활용에 대한 논의가 있Trend BigData OpenData 
었으며 국가나 국제적인 협동체 구성이 중요하며 이는 각 산업과 교육에 연결하기 위한 global 

가 요구됨을 강조하고 있음community .
컨퍼런스에 참여한 각 기관과 비교하면 는 앞으로 데이터 처리 자료서비스가 많이 부족하여        - APCC , 
정보서비스에 개선에 매진하고자 함. 

   III. References 참고사항

(with attachment of any information or report in case of attendance of conferences, 

workshops and meetings) 학술대회, 워크숍, 회의 등 참석 시 관련 정보 및 문서 첨부

1. Presented and Collected Materials 주요 수집자료

Department
소속

Position
직위 직급( )

Name
성명

Travel Date
날짜

Note
비고

기후예측본부 선임연구원 한정민 9/10~9/17



컨퍼런스 발표자료     - (keynote)

자료 서비스 웹사이트 주소 및 운영 담당자 연락처     - 

2. Suggestions and Remarks 건의사항

발표회장 사진3. 

  

그림 < 1 발표회장 사진 SciDataCon2016 (Grand ballroom) >



Challenges and Opportunities 
with Citizen Science:  How a 
decade of experiences have 
shaped our forward paths

Elaine M. Faustman, Ph.D. DABT , James C. Wallace, Jesse A. Port, Marissa N. Smith
Institute for Risk Analysis and Risk Communication
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 Historical  Perspectives

 Examples of Citizen Science Opportunities

 Community Based Participatory Research

 Challenges to our scientific community 

Outline Outline
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Citizen Astronomers Have 
Contributed Greatly to Our 

Knowledge of the Skies
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Citizen Role in Biodiversity 
Studies: Example Annual 

Bird Counts
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Traffic Applications: 
Individual Decision 

Making and Real-Time 
Citizen Data Input
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Gentleman Scientists



Cabinets of Curiosity Science
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Carl von Linné, Alexander 
Roslin, 1775.
Oil painting in the portrait 
collection at
Gripsholm Castle

Adapted from Wikipedia

Carl Linnaeus (Carl von Linné)

http://en.wikipedia.org/wiki/Alexander_Roslin
http://en.wikipedia.org/wiki/Gripsholm_Castle
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Title page of the 10th edition 
of Systema Naturæ (1758)
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Leaf forms from Hortus Cliffortianus

Adapted from Wikipedia



Evolving Concepts of “Right to Know”
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Administrative Procedures Act (1946).

Freedom of Information Act (1966) – DOJ. 

National Environmental Policy Act, 1969 (NEPA) – CEQ. 

Federal Hazard Communication Standard (1972) – OSHA. 

Emergency Planning and Community Right to Know Act 
(1986) – EPA. 

Convention on Access to Information, Public Participation in 
Decision-making, and Access to Justice in Environmental 
Matters (2000) -UNEP

National and International Right to Know
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Constitutionalist model
Elected officials are responsible for 
making decisions. Information must 
flow freely between democratic 
institutions.

Political Theory Perspectives on the right to know

Dahl, 1989

Buchanan and Tullock, 1962

Habermas, 1987Deliberative model
People must actively deliberate the 
meaning of information and attempt 
to create shared understanding

Public Choice model
Citizens must have free access to 
information
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NAS 1989 – Improving 
Risk Communication as 

a Two Way Process

NAS 1996 - Understanding Risk 
Engage Science through Analysis and Deliberation

President’s Commission 
1997 –

Risk in Context

Academy Reports have Defined in U.S. Rights of Citizens 
to Know, Understand, and Shape Research

14

http://www.nap.edu/books/0309039436/html/index.html


HOW information can be accessed

WHAT information is needed

WHEN the decision process is open to new information

WHAT options there are to be involved

Need CONTEXT for information for risk framework

Key Factors in Defining Understanding

15



Community-Based 
Participatory Research Project 

Center for Child Environmental Health Risks Research at 
the University of Washington

Presented by:
Beti Thompson, Ph.D.
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Involving the Community
• Formed Community Advisory Board (CAB) at onset of 

project (1999)
• Thompson B, Coronado G, et al  Identifying constituents to participate in a project 

to control pesticide exposure in children of farmworkers.  Environmental Health 
Perspectives, 2001;109:443-448. PMCID: PMC1240563

• CAB advised us along the way
Suggested collection of vehicle dust (take-home pathway)

Suggested hypotheses for second study

Suggested importance of working closely with community 
members

• Thompson B, Coronado GD, et al  Pesticide take-home pathway among children of 
agricultural workers:  study design, methods, and baseline findings.  Journal of 
Occupational and Environmental Medicine, 2003;45:42-53. PMID: 12553178

17



Presenting Urinary Metabolite Data at Forum

NHanes Non-Farmworker Farmworker
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Results of Dissemination
• Over 90% of participants have continued in our study
• Results

• When participants were asked what they learned they 
were able (80 to 90 % correct responses) to identify 
details about the message and levels of exposure in their 
bodies as well as exposure for their children

• Handouts 
• 80% or more of participants remembered the handouts

• Protective Practices
• 89% or higher answered all protective practices questions 

correctly

19



“I am proud that I can collaborate on 
research that will help future generations, in 
this case, for pesticides.” 

--Male non-farm worker

“I participate to help others, so maybe they 
could detect [cancer] earlier if I helped.” 

--Male farm worker

Participants are eager to contribute
“Why do we do research? Well, to learn how to 
prevent illness and all of that.”

--Male non-farmworker

20



Why Participate?  

“It’s good to learn about this exposure. [The promotora] told me that the field 
where I work has many chemicals, and I can bring them home and things there 
could become contaminated. I didn’t know that.” -

--Male farmworker

“I decided to participate because I wanted to 
know: if I don’t work in the field, is it a little 
bit dangerous [referring to pesticide 
exposure] to live in the Valley? I wanted to 
know what was in my blood.” 

--Female non-farmworker

“I know the importance of sometimes getting that information of what the 
pesticides contain and what they can do to people….These findings are 
important.” 

-–Female farmworker

23
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https://en.wikipedia.org/wiki/Mussel_Watch_Program

• NOAA describes the goal of Mussel Watch as “to support ecosystem-
based management through an integrated nationwide program of 
environmental monitoring, assessment and research to describe the 
status and trends of our nation’s estuaries and coasts."[3] Mussel Watch 
is a program that monitors the health of bivalves, mussels and clams for 
contaminants along the coasts of the United States. This program was 
launched in 1986 and since then is the longest government-run 
monitoring program that has national influence.[3]

• Starting in 2000, the scientists that NOAA sent out to collect the 
mussels changed companies and the Mussel Watch program began 
employing citizen scientists to collect the mussels; this approach saved 
a good deal of money for the program. 

• Since 1986, NOAA’s Mussel Watch has consistently studied and 
monitored 300 sites around the country for over 100 organic and 
inorganic pollutants in sediments, oysters, and mussels. 

22

Mussel Watch Program- Example of Longitudinal Study Citizen Data Collection

Collection of Zebra mussels in great Lakes



Measuring Air Pollution for Individuals –
Examples Where Citizen Access to Sensors 

and Databases Have Lead to Individual 
Household and Community Actions

http://newatlas.com/citisense-air-quality-monitor/25512/
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http://setoresearch.dyndns.org/website/researchblog/
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http://www.foodandwaterwatch.org/campaign/ban-fracking-public-lands
25



http://www.foodandwaterwatch.org/campaign/ban-fracking-public-lands
26



Synthetic Biology            Bioethics and Security
• Synthetic biology is an interdisciplinary branch of biology and 

engineering. The subject combines various disciplines from within 
these domains, such as biotechnology, evolutionary biology, 
genetic engineering, molecular biology, molecular engineering, 
systems biology, biophysics, and computer engineering. 

• For example "an emerging discipline that uses engineering 
principles to design and assemble biological components".[1] 

• The definition of synthetic biology is debated, not only among 
natural scientists and engineers but also in the human sciences, 
arts and politics.[3] 

• One popular definition[4] is "designing and constructing 
biological modules,[5] biological systems, and biological machines 
for useful purposes." However, the functional aspects of this 
definition are rooted in molecular biology and biotechnology.[6]

• In addition to numerous scientific and technical challenges, 
synthetic biology raises ethical issues and biosecurity issues. The 
ethical issues exist for countries, scientists, and citizens but there 
are varying expectations for ethics infrastructure and code among 
these use groups.

https://en.wikipedia.org/wiki/Synthetic_biology 27

The Top7 protein was one of the first proteins designed 
for a fold that had never been seen before in nature.



Meet Taha A. Kass-Hout, M.D., M.S.
Chief Health Informatics Officer
Director of the Office of Health Informatics

28

Dr. Kass-Hout joined FDA in March 2013 as the Agency’s first Chief Health Informatics 

Officer and in 2015 also became Director of its Office of Health Informatics. With nearly 

two decades of expertise in driving innovation in health informatics and technology, Dr. 

Kass-Hout provides long- and short-term strategic, operational, and tactical planning 

activities for the public and private sectors. He brings agile development and user-

experience design (UX)practices to the government to demonstrate results early and 

often, and apply accountability to those efforts that are not meeting expectations. His 

responsibilities include serving as Ex Officio to the Office of the National Coordinator for 

Health Information Technology (ONC) for topics that address patient electronic health 

record interoperability, big data, and privacy in health care. Dr. Kass-Hout also serves 

as the chair of the Scientific and Research Domain Steering Committee across the U.S. 

Department of Health and Human Services (DHHS).

http://www.fda.gov/AboutFDA/CentersOffices/ucm349836.htm

http://www.fda.gov/AboutFDA/CentersOffices/OC/OfficeofScientificandMedicalPrograms/ucm480020.htm
http://uxpamagazine.org/openfda/?utm_content=buffer78f95
https://www.healthit.gov/facas/health-it-policy-committee/hitpc-workgroups/privacy-and-security-workgroup
http://www.hhs.gov/ocio/domainitpmo
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Taha A. Kass-Hout, M.D., M.S.



Humanitarian Tracker
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MinION metagenomics: from mock communities to clinical samples | 
Matthew Clark, The Genome Analysis Centre, from Oxford Nanopore

31

https://vimeo.com/user5318092


Lessons Learned from Citizen Science

• Citizen involvement is an essential part of Public Health research 

• Citizen science often is answering important but different questions than 
scientists are answering and this can cause a disconnect

• Citizens have a right to know, understand and contribute to science

• Big data methods offer new approaches for validation and data collection

• New technologies of biosensors and real time field analyzers offers citizens 
new highly technical options for data collection

• New tools are needed to facilitate use and interpretation of many of these 
new technologies

• Community based participatory research can enrich science discovery

32



After a series of 
presentations made in 
second and third 
grade classrooms, 
students were invited 
to enter a coloring 
contest. Winning 
entries were included 
in a calendar. In this 
drawing the woman 
tells the man to wash 
his own clothes, 
because she’s going 
to a dance…and she 
reminds him to leave 
his boots outside.

Photo: Gloria 
Coronado

Community Intervention
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What does that symbol mean? 
Controlled vocabularies and vocabulary services

LAND & WATER / WRM / ENVIRONMENTAL INFORMATICS

Simon Cox

12 September2016

https://creativecommons.org/licenses/by/4.0


This talk, my approach

• ~Technical

• Long term research interest = interoperable data

• Don’t paint grand pictures – sorry, not my thing

• Focus on small things that can make a big difference



gzip

Unpacking data

Cox | Vocabularies & vocabulary services



Unpacking data

Cox | Vocabularies & vocabulary services



Unpacking data

Cox | Vocabularies & vocabulary services



Cox | Vocabularies & vocabulary services

Nitrogen
Newtons
North
Noon
Neutral
November
Moles
No!

N

One symbol, many meanings

Unpacking data



One symbol, many meanings

Glass

Size

115 ml

4 oz

140 ml

5 oz

170 ml

6 oz

200 ml

7 oz

225 ml

8 oz

255 ml

9 oz

285 ml

10 oz

425 ml

15 oz

575 ml

20 oz

NSW - Pony - Seven - - Middy Schooner Pint

NT - - - Seven - - Handle Schooner -

QLD -
Small 

Beer
- - Glass - Pot - -

SA - Pony - Butcher - - Schooner Pint -

TAS
Small 

Beer 
-

A Beer or 

Six
- Eight -

Ten or

Pot
- -

VIC - Pony Small Glass - - Pot Schooner -

WA
Shetland 

Pony
Pony Bobbie Glass - - Middy Schooner Pot

Source:  http://www.liquormerchants.org.au/Q&A.htmlCox | Vocabularies & vocabulary services

Beer measures in Australia



Many symbols, one meaning?

Cox | Vocabularies & vocabulary services

“nitrogen”

“dissolved nitrogen”

“Total nitrogen, water, filtered, milligrams per liter”

“Concentration of nitrogen (total) per unit volume of the water body [dissolved 
plus reactive particulate phase] by oxidation and colorimetric autoanalysis“

“Concentration of nitrogen (total) per unit mass of the water body [dissolved plus 
reactive particulate <GF/F phase] by filtration and high temperature Pt catalytic 
oxidation”

“Concentration (moles or mass) of total nitrogen (i.e. nitrogen in all chemical 
forms) in suspended particulate material per unit volume of the water column.”

“Concentration of nitrogen (total) {'PON'} per unit volume of the water body 
[particulate 2-10um phase] by filtration, acidification and elemental analysis”

“Dissolved total and organic nitrogen concentrations in the water column”

Source:  Healthy Headwaters, Qld.



Are these the same?

Cox | Vocabularies & vocabulary services

“nitrogen”

“dissolved nitrogen”

“Total nitrogen, water, filtered, milligrams per liter”

“Concentration of nitrogen (total) per unit volume of the water body [dissolved 
plus reactive particulate phase] by oxidation and colorimetric autoanalysis“

“Concentration of nitrogen (total) per unit mass of the water body [dissolved plus 
reactive particulate <GF/F phase] by filtration and high temperature Pt catalytic 
oxidation”

“Concentration (moles or mass) of total nitrogen (i.e. nitrogen in all chemical 
forms) in suspended particulate material per unit volume of the water column.”

“Concentration of nitrogen (total) {'PON'} per unit volume of the water body 
[particulate 2-10um phase] by filtration, acidification and elemental analysis”

“Dissolved total and organic nitrogen concentrations in the water column”



Controlled vocabularies

Cox | Vocabularies & vocabulary services



Widely needed common vocabularies

• Units of measure

• Observable properties

• Analytes, chemical substances

• Taxa

• Units of measure

• Instruments, sensors, platforms

• Geologic timescale

• Keywords

• …

• Units of measure
Where can we get them from?

Cox | Vocabularies & vocabulary services



Cox | Vocabularies & vocabulary services

Table on a web page



Cox | Vocabularies & vocabulary services

www.bipm.org/en/publications/si-brochure/metre

2014



Cox | Vocabularies & vocabulary services

PDF image
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We can’t always trust the official custodians … 

I’ve been giving a version of this talk since 2011 … 

Cox | Vocabularies & vocabulary services



Notable initiatives standardizing & publishing controlled 
vocabularies

• Library of Congress

• MMI/IOOS

• NERC Vocab Service

• OGC, WMO

• Bioportal, OBO Foundry

• Agrovoc, GACS

• Research Vocabularies Australia

• data.gov.au

Cox | Vocabularies & vocabulary services



LCSH

Cox | Vocabularies & vocabulary services



MMI – inventory 
of vocabularies 
and services

Cox | Vocabularies & vocabulary services



UK NERC 
Vocabulary 
Service

“NVS”

Cox | Vocabularies & vocabulary services



Cox | Vocabularies & vocabulary services

“Soils” in 
LCSH 



Cox | Vocabularies & vocabulary services

“Soil” in 
NVS



Cox | Vocabularies & vocabulary services

“Soil” in 
NVS

again 



Cox | Vocabularies & vocabulary services

“Soil” in 
Open 
Geospatial 
Consortium 
/def/ 



Cox | Vocabularies & vocabulary services

“Soil” in 
Agroportal / 
OntoBiotope



Cox | Vocabularies & vocabulary services

“Soil” in 
Agroportal / 
ENVO



Cox | Vocabularies & vocabulary services

“Soil” in 
Bioportal / 
ENVO



Cox | Vocabularies & vocabulary services

“Soil” in 
Bioportal / 
MeSH



Cox | Vocabularies & vocabulary services

“Soil” in 
Bioportal / 
Biodiversity 
Ontology



Cox | Vocabularies & vocabulary services

“Soil” in 
Bioportal / 
SWEET



Cox | Vocabularies & vocabulary services

Global Agricultural Concept Scheme



The concept ‘soil’

http://id.loc.gov/authorities/subjects/sh85124396
http://vocab.nerc.ac.uk/collection/A02/current/Soil/
http://vocab.nerc.ac.uk/collection/P22/current/16/ 
http://www.opengis.net/def/waterml/2.0/medium/Soil
http://purl.obolibrary.org/obo/OBT_000133
http://purl.obolibrary.org/obo/ENVO_00001998
http://purl.bioontology.org/ontology/MESH/D012987
http://www.owl-ontologies.com/BiodiversityOntologyFull.owl#Soil
http://sweet.jpl.nasa.gov/2.3/matrSediment.owl#Soil
http://purl.bioontology.org/ontology/CSP/2733-0816
http://id.agrisemantics.org/gacs/C113
…

Cox | Vocabularies & vocabulary services

http://id.loc.gov/authorities/subjects/sh85124396
http://vocab.nerc.ac.uk/collection/A02/current/Soil/
http://vocab.nerc.ac.uk/collection/P22/current/16/
http://www.opengis.net/def/waterml/2.0/medium/Soil
http://purl.obolibrary.org/obo/OBT_000133
http://purl.obolibrary.org/obo/ENVO_00001998
http://purl.bioontology.org/ontology/MESH/D012987
http://www.owl-ontologies.com/BiodiversityOntologyFull.owl#Soil
http://sweet.jpl.nasa.gov/2.3/matrSediment.owl#Soil
http://purl.bioontology.org/ontology/CSP/2733-0816
http://id.agrisemantics.org/gacs/C113


GACS 
Global Agricultural 
Concept Scheme

• Harmonized –
FAO/Agrovoc 
CAB thesaurus 
Nat. Ag. Lib. thesaurus

• 15000 concepts, 
clean hierarchy

How can we use GACS?

Cox | Vocabularies & vocabulary services



Keywords?

Cox | Vocabularies & vocabulary services



REST API …

• Swagger documentation

Cox | Vocabularies & vocabulary services



… can 
support 
remote 
UI

Cox | Vocabularies & vocabulary services



Why use GACS in this case?

• Principle of re-use vs copy/clone/corrupt

• GACS has reliable governance, plausible mandate, likely stability

• Quality of curation, appropriate scope

• Committed to linked data principles, stable URI for each Concept

• Well documented, stable API

How did I know about GACS? 

• Personal/professional network

• Prior experience (SKOSMOS review)

• RDA Interest Group on Agricultural Data

Cox | Vocabularies & vocabulary services



What have I told you?

Symbols in data are ambiguous - must be defined in lists or vocabularies

Key vocabularies not published effectively – units of measure!

Notable initiatives (re-)publishing controlled vocabularies as linked open data

… but still much duplication

Web APIs allow re-use of controlled vocabularies by remote applications

Cox | Vocabularies & vocabulary services



Task Group Proposal

Coordinating Data Standards amongst Scientific Unions

• Data standards are critical components of global data infrastructures
– they enable online discovery, sharing and programmatic access to scientific data 

• There is little coordination in the development of science data standards
– Between the individual Science Unions and
– Between the Unions and the developers of major data infrastructures (e.g., RDA). 

• There is an urgency to develop a unified approach to standards development 
– In order to reduce replication of effort and a proliferation of incompatible practices. 

• Coordinating data standards is essential at an international level
– If at a basic level we are to be able to discover and access data from across, and beyond the 

various sciences to enable data from all Science Unions to be used in transdisciplinary projects
– Particularly those that seek to tackle the most pressing environmental and societal issues 

facing humanity (e.g., Future Earth).

• We propose to:
– Assist each Union to establish a Commission on or identify a group that are point of contact
– Provide a web-accessible page that provides links to repositories of standards 
– Identify and publicise best practice examples 
– Promote the need for, and benefits of, adherence to standards to the scientific community



Land and Water
Simon Cox
Research Scientist

t +61 3 9545 2365
e simon.cox@csiro.au
w www.csiro.au

LAND AND WATER

Thank you
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