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 I. Travel Overview 출장개요

 1.  Traveler(s) 출장자

 
 2.  Travel Period 출장기간

- 2018년9월9일-15일
 3.  Occasion and destination 행사 및 출장지

- 행사:　Climate Change Conference-2018 (9/11-13)
- 출장지: 파푸아뉴기니 고로카 (Goroka, PNG)

     “주: 본 출장보고서는 출장자의 실수로 출장 이후 바로 제출하지 못하고 12월3일에 제출하게 됨”
II. Major Activities 주요업무 수행내용

 1.  Main Contents and Activities 주요내용 및 활동

- PNG에서 개최되는 Climate Change Conference-2018 (9/11-13) 참석 및 발표 
(Keynote Speaker) “Theme: Climate Change: our environment, livelihoods, and sustainability”

- APCC 소개 및 APCC의 기후정보 활용을 통한 아태 지역 기후변화 및 변동 적응 
노력에 대해 소개 “발표제목: Lessons Learned for the Establishment of Climate Service for 
Agriculture in the Pacific Island Countries” (첨부된 발표자료 참조)

 2.  Relevance to APEC Climate Center’s Activities 결론 및 소감

- Climate Change Conference-2018는 PNG에서 열리는 APEC회의의 연계행사 중 
하나로서, 바로 이전에 개최된 2018 APEC Climate Symposium의 주제와 자연스럽게 
연결되며, 지역을 대상으로한 기후정보의 활용과 그것을 실제로 실현하기 위한 
다양한 방법론에 대한 논의가 이루어졌음

- 특히 PNG 환경부 장관과 주요 국장급이 참석하여 APEC Climate Symposium에서 
발췌된 policy recommendation에 대해서 소개하고 해당 컨퍼런스가 그와 연계된 



실제적인 regional local policy를 수립하는데 도움이 되는 장이 될 것을 주문함
- APCC에서는 해당 컨퍼런스에 참석하여 아태 지역의 대표적인 Regional Climate 

Service Provider로써 APCC 기후정보서비스 프로젝트의 성과를 소개하였고, 이러한 
노력들은 타지역의 결과물들을 아태 지역에 파급시키는 장기적인 효과가 있을 것으로 
판단함

- 참석한 연구기관 및 대학, 지역 NGO, 정부관계자들은 APCC의 상세화된 기후정보 
활용에 대한 높은 관심이 있었으며, PNG와 같은 새로운 지역 대상 프로젝트에 해당 
상세화 기술이 적용된 기후정보를 활용하는 것이 가능한지에 대한 활발한 토의를 진행

- 그간 아태 지역을 대상으로 한 APCC의 활동 및 경험 사례를 통해 2018 APEC 
우선순위 의제인 “Building  capacity of  local institutions  to  address  the  various  
forms  of climate change induced impact“에 기여하고 향후 PNG 및 아태지역 
국가들의 기후변화 대응 정책의 공통된 합의점 도출

- 또한 해당 컨퍼런스에 참석한 다국적 연구기관들과의 네트워크 구축을 통해 APCC에서 
현재와 미래 수행할 태도국 대상 프로젝트에서 활용할 수 있는 전문가 풀 및 
공동연구기회의 창출이 가능하게 되었고, 관련해서 실제적인 action plan (농업전문가 
활용 및 PNG 대상 사업에 APCC의 참여 기회 논의 등)을 협의함

 3.  Suggestions and Remarks 건의사항

 
   III. References (Presented and Collected Materials) 주요 수집자료

(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



 

 

 

 

  

 

 

 

  
 

 

 

 

 

 

 

 

 

 

  

 

  

  

CALL FOR ABSTRACTS 
The School of Science and Technology of the University of Goroka is hosting a 
climate change conference scheduled from 11th to 13th September 2018, and 
is seeking expressions of interest in participation. 

Abstracts of proposed papers addressing one or more of the following 
themes should be sent to the organizers by 15 June. Abstracts should be no 
more than 300 words and clearly set out the content and conclusions of the 
proposed paper. 
Acceptance or otherwise of the paper will be notified by 29 June for the 
abstract and the full paper should be developed and submitted by 3 August 
for pre-publication. 

THEME 

“Climate Change: our environment, livelihoods, and sustainability” 

SUB-THEMES 

The causes of climate change 

International and local investigations into the causes of climate change 
Understanding global warming 

Scientific, technical, and socioeconomic aspects of climate change 

The impact of Climate Change on the environment and on livelihoods 
Methods of assessment to detect changes 

Observed global and local changes and impacts 
Immediate and long term effects of global warming 

Current and emerging adaptation and mitigation options 
Sustainable development mechanisms 

Climate-resilient development pathways   
Carbon neutral pathways 

Traditional knowledge of adaptation and coping strategies 

September 11-13 

 

 

Early bird registration of PGK300 by 13 July 

otherwise registration is PGK400. . The 

registration fee will cover admittance to the 

conference, conference facilities, 

conference program booklet, refreshments 

and any scheduled reception or banquet 

during the conference. DAY PASS: PGK100 

covering all meals for the day and DAY PASS 

STUDENT: PGK50 covering meals for the day. 

 

 

 

For more information visit: University of Goroka website, www.unigoroka.ac.pg 

EMAIL ABSTRACTS TO 

Dr Mathew Landu, Tel:  (675) 531 1805, e-mail:  landum@unigoroka.ac.pg  ,  

Prof. Alan R. Quartermain, Tel:   (675) 531 1769, e-mail: quartermaina@unigoroka.ac.pg  

and copy your abstracts to  climatecoolgoroka@gmail.com 

 

Account details 

Account Name: The University of 

Goroka – Special Purpose Account 

Account Number: 2605608601 

Bank: Westpac Bank - Goroka   

Code- 9-3075 

http://www.unigoroka.ac.pg/
mailto:landum@unigoroka.ac.pg
mailto:quartermaina@unigoroka.ac.pg
mailto:climatecoolgoroka@gmail.com


Lessons Learned for the Establishment 
of Climate Services for Agriculture 
in the Pacific Island Countries

Kwang-Hyung Kim, CLIMATE SERVICES AND RESEARCH DAPARTMENT @APEC CLIMATE CENTER 
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Climate Change in the Pacific
(ADB, 2013)



3

When we recognized a PROBLEM ...

drought
Climate Change

& Variability 
and Extremes
Get Worse!

cyclone

sea level rise

Monuafe, Tonga, 2002-2013. (Google Earth)
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A holistic approach is needed to solve 
the PROBLEM~!

Mitigate…

Climate Change
& Variability 
and Extremes
Get Worse!

and Fight ~!

and Adapt…
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Agricultural Development Plan

- Tonga Agriculture Sector Plan (2016-20)
- Cooperation with local NGOs for 

community level adaptation strategy
- National Agriculture Data Management

Plan by the MAFFF

Climate Information Services
- Tonga Meteorological Service: 

historical weather data, nowcast,  
warnings, weather/climate forecasts

- Installation of agro-met station
- Delivery: radio, TV, email, apps
- National Climate Outlook Forum

Local Knowledge and Institutions

- Establish AgroMet Working Group
- Capacity building for extension, NGOs, 

commercial farmers
- Farmer field school or national forum
- Traditional knowledge and know-how 

sharing

Climate Smart Technologies
- Agromet index-based crop phenology 

and yield prediction
- ICT technologies for data collection & 

analysis, and information delivery 
- Crop model-based decision support tool

- Crop disease & pest spray tool

Tonga AgroMet Project - A Model Project for the Establishment of Climate 
Services in the Pacific to Enhance Food Security in a Sustainable Manner

Tonga
Agricultural 
Community

A holistic approach is needed to solve 
the PROBLEM~!
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PROJECT OVERVIEW

❍ Country Partners : TONGA MAFFF & TMS

❍ Period : 2014 ~ 2016

❍ History : 

So… It goes back to 2014!

At the Regional Consultation

on Cimate Services for Pacific 

Small Island States (Apr. 2014)
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PROJECT OVERVIEW

We need our own 
agro-met services 

to help our farmers 
in Tonga.

For this, we gotta
first rescue our 

agriculture 
hardcopy data from 

missing and 
damaging.

(Wow… These guys 
will surely be my 

BIGGEST supporter!)
Why don’t we start 
an agromet project 
for Tonga farmers.
Great, let’s do it !

Hey~!! 
The climate service

is my oyster~!!
You can’’t do that

without me~!

We can use our 
weather & climate 

data to make useful 
information for our 

agriculture 
stakeholders.

Agriculture Climate

During a coffee break…
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MAFFF
capacity

Tonga AgroMet Project 
- Enhancing Climate Service through Ensuring Data Availability

Tonga
Met Service

capacity
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2.Generation of agro-met information

1.Development of an agriculture database
MAFFF

capacity

Tonga AgroMet Project
- Enhancing Climate Service through Ensuring Data Availability

DB management system (TAIS)
AgroMet Station
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MAFFF
capacity

Tonga AgroMet Project
- Enhancing Climate Service through Ensuring Data Availability

5.Research on the core relationships between   
climate and agriculture through modeling 
and field trials

4.Assessment of users’ needs and capacities

3.Development and delivery of agro-climate    
services

2.Generation of agro-met information

1.Development of an agriculture database
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Challenge 1. Climate service should be based on 
stakeholder-driven portfolios

1. Initial assessment of the current 
level of climate service for agriculture 
in the target country
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1. Initial assessment of the current 
level of climate service for agriculture 
in the target country

2. Identification of the long list of 
climate service needs based on 
the initial assessment and 
multiple stakeholder workshops

Stakeholder-driven portfolios = Options for 
farmers, extension and local partners

- Improved capacity for data management

- Easy access to weather/climate information,
be clear about limitations of forecast, education,
increased forecast accuracy

- Effective control on unexpected crop disease and  
pest outbreak due to climate  variabilities

- Improved partnerships and communications 
of climate information

- Increasing incomes : improved quality and 
quantity of crop products for export and local 
market and improved risk management  capacity 
to variable climates

- Increased understanding on climate and    
biological interactions

- Sustaining project outcomes and building capacity

- Farmers well prepared for next El Nino events

Recommendations and Way Forward
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1. Initial assessment of the current 
level of climate service for agriculture 
in the target country

2. Identification of the long list of 
climate service needs based on 
the initial assessment and 
multiple stakeholder workshops

3. Narrowing down the options by 
cost/benefit analyses and urgency-
based selection

4. Development of final climate 
service portfolios with best 
outcomes from focus group meetings 

Stakeholder-driven portfolios = Options for 
farmers, extension and local partners
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Selection of realistic, practical service options
through further intensive discussions
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Farmers

Selection of realistic, practical service options
through further intensive discussions

Final climate
service list
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Challenge 2. Decision making should be supported 
by sound, state-of-the-art science and technology

 Taro simulation model development for farm decision making support
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Research on the core relationship between 
climate and agriculture

Treatment Farmer’s ToCSA-based Control

Number of spray 5 3 0

Final Yield (mt/ha) 5.8 6.1 4.2

Max Disease 
Severity (%)

6.5 7.4 36

 Disease spray model development and field validation for disease control
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Statistical models on 
crop supply and climate

+Climate Agriculture

=

Research on the core relationship between 
climate and agriculture

 Statistical model development for yield prediction with ENSO forecasts
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Research on the core relationship between 
climate and agriculture

 Seasonal market price estimation based on seasonal climate forecast

P
ri

c
e

 (
$
/b

a
s

k
e

t)
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Research on the core relationship between 
climate and agriculture

 Downscaling of seasonal forecast for local specific decision making

(Cho et al, 2017)



21

Putting all the results from the R&D 
activities into Agro-Climate Service Box
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Development and delivery of the ICT-
based agro-climate services in Tonga

Web-based, mobile-compatible
Decision Support System

- Weather/Climate Information

- AgroMet Index-based Warning

- Crop Yield Statistics

- Crop Disease Spray Planner 

- Climate Smart Farming 
= traditional knowledge inventory

- Farm/Extension Diary 

- Crop Yield Simulator

Tonga Climate Service for Agriculture 
(ToCSA)

▪ Observations and Forecasts 
▪ Tongan / English

▪ Data collection, analysis, visualization
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Challenge 1 & 2. Sound, state-of-the-art science and 
technology-supported decision-making using climate 
services derived from stakeholder-driven portfolios

 Comprehensive assessment of baseline climate services (capability 
& capacity), and multiple selection process for the service options 
resulted in stakeholder-driven portfolios for the climate services 

 Sufficient communications and co-development of climate service 
with stakeholders through participatory meetings and field trials 
assured their ownership and credibility for the final outputs, which 
encourages the application of the climate services for their decision making

 Champion farmers are doing trials such as intercropping and different
planting dates using the crop simulation model by themselves

 Market supply and price estimation using climate information and 
weather index-based insurance are now the priority of MAFFF 
strategic plan for increasing climate resilience

Conclusion
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Challenge 3. Improving agro-data management capacity 
and establishing data-oriented guideline for sustainable 
data management in MAFFF

- Past agro-data in a   
form of hardcopy

- Recent data mostly  
electronic files, but  
often missing as 
staffs rotate Dept.

- No guideline for 
data management
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Development of an agriculture database

Okay~ Then~~!!

How are we 
gonna make the 
DB management 

system for MAFFF?

DB management system (TAIS)
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Sustainable use of the agriculture database 
management system, TAIS

1

3

2
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Sustainable use of the agriculture database 
management system, TAIS

❍ Why we need the standardized, mainstreamed 

collection and use of long-term, quality-controlled 
agriculture data ?

* Big data analysis : Statistics

* Agricultural model development, planning, extension material

* Basis for the national agriculture policy development

* Essential for climate change adaptation

* Reflect the current knowledge level of Ministry

* Limitless potential for future works
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Ministry guideline for data management 
established in MAFFF

Multiple trainings 
for TAIS!

“we will never forget  
this is the must task,
Must continue!”
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Guideline extended to a new task on agro-
data collection and management in MAFFF

 Extension Diary is an ICT Extension Tool for

1) Collecting agriculture data with geospatial 
information

2) Analyzing the collected data in various 
temporal/spatial scales to get essential statistics

3) Visualizing the agriculture data on the map for a 
management purpose

Extension Diary

 Extension Diary is utilized not only for the Annual 

Crop Survey once a year but also for regular (weekly or 
monthly or seasonally) crop surveys by extension 
workers or farmers

 Collecting Information 

(1) Crop, Variety, Grower, Cropping type
(2) Planting, Emergence, Flowering, and Harvesting Dates
(3) GIS info with a map (Coordinate)
(4) Number of Seeds applied and/or Final Yield
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Extension Diary consists of two components

+
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Commercial Farmers join agro-data 
collection in their farm management
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Challenge 3. Improving agro-data management capacity 
and establishing data-oriented guideline for sustainable 
data management in MAFFF

 Tonga Agriculture Information System (TAIS) is now an official DB 
management system in MAFFF; It is now mandate to upload
market survey, export and import, and regular reports (Annual Crop 
Survey, FAO Census, etc) into TAIS

 MAFFF is going to collect monthly agro-data focusing on major cash 
and staple crops using the Extension Diary based on the MAFFF 
data management guideline

 Champion commercial farmers are using Farm Diary to collect their 
own agro-data and for their compliance document for export

 Local NGOs are planning to develop their own Extension Diary to use 
in a community level data collection for baseline and future disaster 
impact assessment

Conclusion
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Challenge 4. Reaching out as many end users as 
possible up to community level

 Collaboration with local NGOs and champion farmers

Tonga Farmer Field School

Reaching out villages with ToCSA to provide essential 
weather and climate information

 ToCSA as one of the community adaptation strategies 
to climate change
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Applied climate education to convince farmers

 Country-specific, local context-based 
climate change impact results (present 
and future) 

 Understanding the potential benefits 
of using climate forecasts in crop 
management

 Identify decision points in farm 
activities using climate information

 Learn why we need quality agro-data 
and how to utilize available agriculture 
and climate information

 Understanding the probabilistic 
nature, and reliability and limitation 
of climate forecasts
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Various ways of information dissemination

 Web-based/mobile-compatible system

 Regular agro-met advisory email

 TV and radio advertisement

 Agro-met advisory handout

 Push alarm via mobile-device 
application

 Face-to-face trainings and fora

 Education material for Farmer Field 
School



36

Communication materials 
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Challenge 4. Reaching out as many end users as 
possible up to community level

 Collaboration with local NGOs and champion farmers resulted in better
awareness about ToCSA, and more stakeholders getting weather and 
climate information through ToCSA

 Continuous update (with funding) of the system will ensure 
the continuous interest on and the use of ToCSA by stakeholders

 As more users understand the climate services for agriculture through
educational opportunities, more end users in community can be 
reached out

Conclusion

 This is an ongoing process with huge potential as more collaborations 
and follow-up projects are realized
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Challenge 5. Mainstreaming the climate services for 
agriculture to increase long-term sustainability

 Joint-agreement for agro-met station maintenance

Handover and operation agreement for TAIS and ToCSA
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Contribution to the Tonga Agriculture 
Sector Plan (TASP)

 Letters acknowledging ToCSA as a means for 
climate service for agriculture in both Ministries 
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Projects implementing major components 
in TASP through ToCSA are under way

 IFAD Tonga Rural Innovation 
Project

 Farmer Field School uses ToCSA as a 
means for climate information delivery 
and educational material for Tonga 
rural communities

 Baseline community data collected
and managed using the Extension
Diary on ToCSA

 Tonga Agri-Water Project 

 ROK-PI CliPS Project

 Seasonal forecasts produced by 
PICASO will add value to ToCSA
in providing climate services for 
agriculture

 ADB Climate Resilience 
Sector Project

 Dense AWS network installed over 
Tonga and connected with ToCSA to 
provide location-specific climate 
services for community

TMS 

 Reference stations for the preparation 
of weather index-based insurance as  
a future risk management option
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Intensive trainings for ToCSA users and 
system operators

“How useful or helpful is the ToCSA in      
your farming or extension work?”

“Yes, help in teaching FFS next year. ~. Young 
farmers can find information or data more easily and 
quickly ofany kind of crops” (Viliami Soakai)

“The farm diary will help us keep accurate records of 
our production” (Ella Kafalava)

“Tongan climate service helpful, CSA very helping 
working planting for everyday every week too” 
(Suliana Nightigate Fate)

“Yes, it contributes in develop our knowledge for 
farming and easy access to the farmer the relevant 
time for croping. To know worst time to the farmer 
and their farm and somehow to overcome.” (Mofuike
Famgupo)

“Yes, very helpful because the decision making for 
farming is defend from the wealther and cliamte
forecast data. Need not to complete want to minimise
risk. We also need to improve from data we collect 
such as export and also and for farmer but if the 
ToCSA affected that it delay or minimise of want.” 
(Futa lolo)
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Increasing the awareness of ToCSA
to international communities

WMO Bulletin

WB  K-Developedia

WMO GFCS
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Challenge 5. Mainstreaming the climate services for 
agriculture to increase long-term sustainability

 Official agreements with and between Tonga government are required
for the mainstream use of ToCSA as a means for climate service for 
agriculture

 Utilizing national policies/plans such as the Tonga Agriculture Sector 
Plan (TASP) facilitates the mainstream use of ToCSA; In fact, the climate
information service through ToCSA is recognized as one of the priority 
climate change adaptation plans in TASP

 Connecting ToCSA with follow-up and existing projects ensures 
continuous use of ToCSA and thus allow periodic updates of the system 
leading to sustainable, viable services for Tongan stakeholders

 Continuous training and exposure of ToCSA to users and operators 
resulted in positive influence to users and committed operation by
operators

Conclusion



44

Lessons Learned

5. Mainstreaming the climate services for agriculture 
increases long-term sustainability

4. Best ways to reach out as many end users in communities 
as possible should be sought

3. Improving agro-data management capacity can be 
realized with the establishment of necessary guidelines for 
sustainable data management 

2. Decision makings using the climate service should be 
supported by sound, state-of-the-art science and technology

1. Climate service should be based on stakeholder-driven 
portfolios



(Photo from http://rhlgroup.com.au/)

Climate
Smart
Technologies

Climate
Information
Services

Climate
Information
Services

Institutions
Climate
Smart
Technologies

Climate
Information
Services

Institutions

Local
Knowledge

Agricul.
Development
Plan

Thank you for your interest on climate service~!! 

Kwang-Hyung Kim  |  kh.kim@apcc21.org |  www.apcc21.org

mailto:kh.kim@apcc21.org
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