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I. Travel Overview =77l &
1. Traveler(s) =7 A}
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2. Travel Period =7%7]7F
o A3} 2019.10.27.-30.
o 71343 2019.10.27.-31.

3. Occasion and destination A} 2 =X
o 2019 Asia Pacific Climate Service Workshop (APCSW)
o Central Weather Bureau, Taipei, Taiwan

Il. Major Activities 8. TIul&

1. Main Contents and Activities T2 W& % &

o APCSW A1 2 w7 (A3} Session 1T W3k, 7133 Session II 7% 2 Session

I 43%)
o FaU&

- Keynote Session

a. Evolving U.S. National Weather Service Climate Services by Dr. Fiona Horsfall
at NOAA NWS, USA: S2S AIZHtRE 7] 5d 5] Alsey 7hFsAdol gt




=9, Impact-based decision support servicess &3t X9, T, AWAHF oA}
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b. New Challenges in Climate Science and Application by Dr. Pao-Kuan Wang at
Research Center for Environmental Changes, Taiwan: Y49} 7] %o 59 i
of gk dx. TEAILTS ST Al teh 7] 8ol tiek 2.

c. The Quality and Future of Climate Services by Dr. Daniela Jacob at Climate
Service Center Germany: %7/}l AX|F 7| EW¥3} S AT Eo]Ho
= dulete AHl= e Fe4E Ax AAAA Ewo] HEE
FARE WS doAS X =FAAS derIRts AEFste|A
JAtAG & A dets WEeR MRlaE v urtol 3 dx

- Session I: Tell Your Story — Climate Service Development chaired by Dr. Mark

C. P. Cheng: =7} YA 7|% AH|= Jidte] gk 7| E2818 2 A, Ar]x

AR, ek Aojabelel #E 67 EEIL o] Fol M5

a. Climate Services: Products and Applications by Mark C. P. Cheng

b. Climate Information and Climate Service in Thailand by Kornrawee
Sitthichivapak

c. KMA Extreme Climate Services by Bak Seonyeong

d. Challenge of Regional Climate Modelling by Claas Teichmann

e. The Role of Private Sector to Revitalize Weather Business by Motohiro Honma

f. Climate Services in Vietnam by Mau Nguyen Dang

- Session II: Climate Products and Assessment chaired by Drs. Hen-I Lin and

Kwanghyung Kim: 2 #| AF8-% 31 1= Application A 7| HH A M| A A,

7153t g 29 B ARAG A, Anjx 2 defed 3% o)

i

a. Dealing with Climate Needs of a Dry State by Robert Gillies

b. A Risk-based Decision-Centric Assessment of Water Supply Capacity in a
Complex River Basin under Climate Change by Daeha Kim

e

Climate Information Service for the Prevention of Agriculture Disasters by
Ming-Hwi Yao
d. Climate Smart Service by Ching-Pin Tung

(¢]

. Applying Climate Information for Public Health Warning by Yu-Chun Wang

jaur]

How to Use Economic Assessment to Tailor Climate Service Products by Hen-I
Lin

- Session III: Climate Communication and Management chaired by Dr. Kung-Yueh
Camyale Chao: o2 AE]E 9|3 YAtALE, AR E 7|H, GH 7|5 AH] =
s B, oAb 2% 9 A A, Az 4ES AF F8
a4 #ek 67l Wi

a. Challenges and Opportunities in the Delivery of Climate Services for Small



Holders Farmers in the Philippines by Thelma Cinco

b. Community Based Adaptation to Climate Change in Taiwan by Kung-Yueh
Camyale Chao

c. Climate Change Impact and Adaptation Knowledge Servce by Hsin-Chi Li

d. Needs and Wants from 44 Markets for Climate Service and Challenge of the
Private Sector by Daisuke Abe

e. Lessons Learned for the Establishment of Climate Services for Agriculture by
Kwanghyung Kim

f. Climate Field School as a Way to Improve the Provision and Use of Tailored

Climate Services in Indonesia by Nelly Florida Riama

2. Relevance to APEC Climate Center’s Activities 2= % A7+

O
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Agenda
Monday, October 28, 2019

09:00-09:30 Registration

09:30-10:00 Opening Ceremony

Mr. Wen-Jong Chi

(Administrative Deputy Minister, Ministry of Transportation and
Communications, Taiwan)

Dr. Junne-Jih Chen
09:30-10:00 Welcome and Opening Remarks (Deputy Minister, Council of Agriculture, Taiwan)
Mdm. Man-Li Chen

(Legislator, Legislative Yuan, Taiwan)
Mr. Chia-Ping Cheng

(Deputy Director-General, Central Weather Bureau, Taiwan)

10:00-10:20 Group Photo & Coffee Break

10:20:12:00 ST —r—

i . . Dr. Fiona Horsfall
EVOIVmg U.S. National Weather Service (Branch Chief, Analyze, Forecast, and Support, Climate Services

Climate Services Branch, National Oceanic and Atmospheric Administration National
Weather Service, USA)

New Challenges in Climate Science and ~ Dr. Pao-Kuan Wang
Applications (Director & Distinguished Research Fellow, Research Center for

Environmental Change, Academia Sinica, Taiwan)
11:40-12:00 Q&A

12:00-13:30 Lunch

2014 : Chair: Mr. Chia-Ping Cheng (CWB)

10:20-11:00

11:00-11:40

13:30-14:10 The Quality and Future of Climate Dr. Daniela Jacob

' ’ Services* (Director, Climate Service Center Germany, Germany)
14:10-1730 Session I: Tell Your Story — Climate Chair: Mr. Chia-Ping Cheng (CWB)

' : Service Development Dr. Maria Méafiez Costa (GERICS)
14:10-14:30 Climgte _Services: Products and Mr. Chia-Ping Cheng |

Appllcatlons (Deputy Director-General, Central Weather Bureau, Taiwan)

14:30-14°50 Climate Information and Climate Ms. Kornrawee Sitthichivapak

’ ’ Service in Thailand (Deputy Director-General, Meteorological Department, Thailand)

) ) Ms. Seonyeong Bak

14:50-15:10 KMA Extreme Climate Services (Assistant Director, Climate Extremes Analysis and Assessment Team,

Korea Meteorological Administration, Korea)

15:10-15:30 Coffee Break

15:30-15:50 Challenges of Regional Climate Dr. Claas Teichmann
' ' Modelling (Scientist, Climate Service Center Germany, Germany)
_ .~ The Role of Private Sector to Revitalize Dr. Motohiro Honma _
15:50-16:10 (Executive Engineer, Disaster Mitigation Solutions Department, Japan

Weather Business Weather Association, Japan)

) L Dr. Mau Nguyen Dang
16:10-16:30 Climate Services in Vietnam (Deputy Director, Center for Meteorology and Climatology, Institute of
Meteorology, Hydrology and Climate Change, Viet Nam)

16:30-17:30 Wrap-up and Discussion
18:30-20:30 Welcome Party (By Invitation)

* this keynote speech will be delivered remotely from Germany



Tuesday, October 29, 2019

08:30-09:00

. . Session Il: Climate Products and

09:00-09:20

09:20-09:40

09:40-10:00

10:00-10:20
10:20-10:40

10:40-11:00

11:00-11:20

11:20-12:20
12:20-13:30

Registration

Dealing with Climate Needs of a Dry State

A Risk-based Decision-centric Assessment
of Water Supply Capacity in a Complex
River Basin under Climate Change

Climate Information Service for the

Prevention of Agriculture Disasters
Coffee Break

Climate Smart Service

Applying Climate Information for Public
Health Warning

How to Use Economic Assessment to Tailor
Climate Service Products? An Example of
Climate Service for Fishery in Taiwan

Wrap-up and Discussion
Lunch
Session Ill: Climate Communications and

Chair: Dr. Kwanghyung Kim (APCC)

Dr. Hen-I Lin (CIER)
Prof. Robert Gillies

(Director, Utah Climate Center, Utah State University, USA)

Dr. Daeha Kim

(Research Fellow, Climate Analytics Department, APEC Climate
Center, Korea)

Dr. Ming-Hwi Yao

(Researcher Fellow, Taiwan Agricultural Research Institute,
Taiwan)

Prof. Ching-Pin Tung

(Department of Bioenvironmental Systems Engineering, National
Taiwan University, Taiwan)
Prof. Yu-Chun Wang

(Chair of Dept. of Environmental Engineering, Chung Yuan
Christian University, Taiwan)

Dr. Hen-I Lin

(Director, Center for Science and Technology Policy Evaluation,
Chung-Hua Institution for Economic Research, Taiwan)

Chair: Dr. Fiona Horsfall (NOAA)

13:30-16:50

13:30-13:50

13:50-14:10

14:10-14:30

14:30-14:50

14:50-15:10

15:10-15:30

15:30-15:50

15:50-16:50
16:50-17:20

17:20-17:35

18:00-20:00

Management

Challenges and Opportunities in the
Delivery of Climate Services for Small
Holders Farmers in the Philippines

Community Based Adaptation to Climate
Change in Taiwan

Climate Change Impact and Adaptation
Knowledge Service

Coffee Break

Needs and Wants from 44 Markets for
Climate Service and Challenge of the Private
Sector

Lessons Learned for the Establishment of
Climate Services for Agriculture

Climate Field School as a Way to Improve
the Provision and Use of Tailored Climate
Services in Indonesia

Wrap-up and Discussion

Conclusion (Each Session Chairs)
Closing Remarks

Dinner Party (By Invitation)

Mr. Kung-Yueh Camyale Chao (ICDI)

Mrs. Thelma Cinco

(Chief, Impact Assessment and Applications Section, Climatology
and Agrometeorology Division, Philippine  Atmospheric,
Geophysical and Astronomical Services Administration, the
Philippines)

Mr. Kung-Yueh Camyale Chao

(Executive Director, International Climate Development Institute,
Taiwan)

Dr. Hsin-Chi Li

(Research Fellow, National Science and Technology Center for
Disaster Reduction, Taiwan)

Mr. Daisuke Abe

(Executive Officer, Service Operation and Development,
Weathernews Inc., Japan)

Dr. Kwanghyung Kim

(Research Fellow, Department of Climate Prediction, APEC
Climate Center, Korea)

Mrs. Nelly Florida Riama

(Director, Research and Development Center,
Agency for Meteorology, Climatology, and Geophysics of
Indonesia, Indonesia)

Chair: Prof. Robert Gillies

Dr. Tze-Luen Alan Lin
(Deputy Executive Director, Office of Energy and Carbon
Reduction. Executive Yuan, Taiwan)




2019

Asia Pacific Climate Service Workshop

Current Trends and Future Challenges of Climate Services

October 28-30, 2019

International Conference Hall
Central Weather Bureau

64 Gongyuan Road, Taipei
Taiwan

"The well-known adage “climate is what you expect and weather is what you get " clarifies
the difference between the climate and weather. Climate information services prepare
users for the weather they will actually experience. Climate services provide climate
information in a way that assists decision making by individuals and organizations. Such
services require appropriate engagement along with an effective access mechanism and
must respond to user needs." - GFCS/WMO
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Organizers

Central Weather Bureau (Host)

Central Weather Bureau (CWB) is the central government
meteorological research and forecasting institution of Taiwan,
distinctively taking the responsibility for meteorological,

seismological, and related marine and astronomical operations of
the nation by making astronomical observations, reporting on sea
conditions, and conducting research into seismology and providing earthquake reports.
CWB fulfills various requirements on meteorological information from other
government agencies and the public. CWB is headquartered in Taipei City and is
administered under the Ministry of Transportation and Communications.

Climate Service Center Germany (Co-host)
The Climate Service Center Germany (GERICS) was initiated by
the German Federal Government in 2009 as a fundamental part of
the German hightech-strategy for climate protection. Functioning as
a think tank, GERICS develops prototype products in the area of
climate services, works in close cooperation with science and
practice partners from politics, economy and administration, and
actively promotes networking among these actors. GERICS offers, in a scientifically
sound manner, products, advisory services and decision-relevant information in order to
support government, administration and business in their efforts to adapt to climate
change. The focus of current activities is in the water, energy and ecosystems sectors,
and cities.

Chung-Hua Institution for Economic Research (Co-host)
The Chung-Hua Institution for Economic Research (CIER) is an
autonomous economic research organization which conducts both
CIER public research and fee-supported research. As a Taiwan-based
international policy think tank, CIER focuses on economic and
industry-related research, providing genuine and constructive
recommendations to the government on key policies, and assisting in industrial
advancement.



International Climate Development Institute (Co-host)

International Climate Development Institute (ICDI) is a non-profit
organization which concerns the right of development under
climate change impacts. By providing its professional knowledge
and skills on climate governance, this think tank engages in
planning and implementing of national climate policy with the PPP
approach; supporting local communities and vulnerable groups on capacity building to
achieve climate-resilient and sustainable lives.

(o) rgan izi ng Committee (in alphabetical order)

Academia Sinica Dr. Ching-Cheng Chang
Central Weather Bureau (CWB) Mr. Mark C. P. Cheng (Chair)
Dr. Shi-Min Lin

Dr. Guo-Chen Lu
Mr. Lee-Yin Shen
Dr. Tzay-Ming Leou
Ms. Meng-Shih Chen

Chung-Hua Institution for Economic Dr. Hen-1 Lin

Research (CIER) Dr. Dean Liu

Chung Yuan Christian University Prof. Yu-Chun Wang

Climate Service Center Germany Dr. Maria Mafiez Costa
(GERICS)

International Climate Development Mr. Kung-Yueh Camyale Chao

Institute (ICDI)

National Science and Technology Center  Dr. Lee-Yaw Lin
for Disaster Reduction (NCDR)

National Taiwan University Prof. Ching-Pin Tung

Utah State University Prof. Simon Wang




Agenda
Monday, October 28, 2019

09:00-09:30 Registration
09:30-10:00 Opening Ceremony

Dr. Chia-Lung Lin

(Minister, Ministry of Transportation and Communications, Taiwan)

09:30-10:00 Welcome and Opening Remarks Dr. Chi-Chung Chen

(Minister, Council of Agriculture, Taiwan)

Dr. Tien-Chiang Yeh

(Director General, Central Weather Bureau, Taiwan)

10:00-10:20 Group Photo & Coffee Break

10:20-12:00 Chair: Dr. Tien-Chiang Yeh (CWB)

. . . Dr. Fiona Horsfall
10:20-11:00 Evolving U.S. National Weather Service (Branch Chief, Analyze, Forecast, and Support, Climate Services
' ’ Climate Services Branch, National Oceanic and Atmospheric Administration National
Weather Service, USA)

New Challenges in Climate Science and  Dr. Pao-Kuan Wang
Applications (Director & Distinguished Research Fellow, Research Center for

Environmental Change, Academia Sinica, Taiwan)
11:40-12:00 Q&A

12:00-13:30 Lunch

_ _ : Chair: Mr. Mark C. P. Cheng (CWB)

11:00-11:40

13:30-14:10 The Quality and Future of Climate Dr. Daniela Jacob

' ' Services* (Director, Climate Service Center Germany, Germany)
14:10-17-30 Session I: Tell Your Story — Climate Chair: Mr. Mark C.P. Cheng (CWB)

. ' Service Development Dr. Maria Mafiez Costa (GERICS)
14:10-14:30 C|Imfite _SerV|ces: Products and Mr. Mark C. P. Cheng _

Appllcatlons (Deputy Director, Central Weather Bureau, Taiwan)

14:30-14:50 Climate Information and Climate Ms. Kornrawee Sitthichivapak

) ’ Service in Thailand (Deputy Director-General, Meteorological Department, Thailand)

] ) Ms. Seonyeong Bak

14:50-15:10 KMA Extreme Climate Services (Assistant Director, Climate Extremes Analysis and Assessment Team,

Korea Meteorological Administration, Korea)
15:10-15:30 Coffee Break

Challenges of Regional Climate Dr. Claas Teichmann
Modelling (Scientist, Climate Service Center Germany, Germany)

Public-Private Partnerships in Japan - A Dr. Motohiro Homma

- (Executive Engineer, Disaster Mitigation Solutions Department, Japan
Case of Weather Technologies e ey e |

. L Dr. Mau Nguyen Dang
16:10-16:30 Climate Services in Vietnam (Deputy Director, Center for Meteorology and Climatology, Institute of
Meteorology, Hydrology and Climate Change, Viet Nam)

15:30-15:50

15:50-16:10

16:30-17:30 Wrap-up and Discussion
18:30-20:30 Welcome Party (By Invitation)

* this keynote speech will be delivered remotely from Germany



Tuesday, October 29, 2019

08:30-09:00 Registration

. . Session Il: Climate Products and

09:00-09:20 Dealing with Climate Needs of a Dry State

A Risk-based Decision-centric Assessment
09:20-09:40 of Water Supply Capacity in a Complex
River Basin Under Climate Change

Climate Information Service for the

Prevention of Agriculture Disasters
10:00-10:20 Coffee Break

09:40-10:00

10:20-10:40 Climate Smart Service

Applying Climate Information for Public
Health Warning

10:40-11:00
11:00-11:20 Climate Services in India

11:20-12:20 Wrap-up and Discussion
12:20-13:30 Lunch

Chair: Dr. Kwanghyung Kim (APCC)

Dr. Shi-Min Lin (CWB)
Prof. Robert Gillies

(Director, Utah Climate Center, Utah State University, USA)

Dr. Daeha Kim

(Research Fellow, Climate Analytics Department, APEC Climate
Center, Korea)

Dr. Ming-Hwi Yao

(Researcher Fellow, Taiwan Agricultural Research Institute,
Taiwan)

Prof. Ching-Pin Tung
(Department of Bioenvironmental Systems Engineering, National
Taiwan University, Taiwan)

Prof. Yu-Chun Wang

(Chair of Dept. of Environmental Engineering, Chung Yuan
Christian University, Taiwan)

Dr. A.K. Srivastava

(Scientist ‘F* & Head Climate Monitoring and Analysis Group,
Climate Research & Services, India Meteorological Department,
India)

13:30-16:50 Session Ill: Climate Communications and | Chair: Dr. Fiona Horsfall (NOAA)
: : Management Mr. Camyale Chao (ICDI)

Challenges and Opportunities in the
13:30-13:50 Delivery of Climate Services for Small
Holders Farmers in the Philippines

How to Use Economic Assessment to Tailor
13:50-14:10 Climate Service Products? An Example of
Climate Service for Fishery in Taiwan

Climate Change Impact and Adaptation
Knowledge Service

14:30-14:50 Coffee Break

Needs and Wants from 44 Markets for
14:50-15:10 Climate Service and Challenge of the
Private Sector

Lessons Learned for the Establishment of
Climate Services for Agriculture

14:10-14:30

15:10-15:30

Climate Field School as a Way to Improve
the Provision and Use of Tailored Climate
Services in Indonesia

15:50-16:50 Wrap-up and Discussion
16:50-17:20 Conclusion

15:30-15:50

18:00-20:00 Dinner Party (By Invitation)

Mrs. Thelma Cinco

(Chief, Impact Assessment and Applications Section, Climatology
and Agrometeorology Division, Philippine  Atmospheric,
Geophysical and Astronomical Services Administration, the
Philippines)

Dr. Hen-I Lin

(Director, Center for Science and Technology Policy Evaluation,
Chung-Hua Institution for Economic Research, Taiwan)

Dr. Hsin-Chi Li
(Research Fellow, National Science and Technology Center for
Disaster Reduction, Taiwan)

Mr. Daisuke Abe

(Executive Officer, Service Operation
Weathernews Inc., Japan)

Dr. Kwanghyung Kim

(Research Fellow, Department of Climate Prediction, APEC
Climate Center, Korea)

Mrs. Nelly Florida Riama

(Director, Research and Development Center,

Agency for Meteorology, Climatology, and Geophysics of
Indonesia, Indonesia)

and Development,

Each Session Chairs
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Overview

2019 Asia Pacific Climate Service Workshop:

Current Trends and Future Challenges of Climate Services

Background

Abnormal weather conditions and extreme events are occurring more frequently all
over the globe. Extreme climate anomalies are becoming the new normal in the future.
In the past five years, Taiwan has suffered tremendously from disasters caused by
extreme weather conditions, including the indirect impact on amplified economic
fluctuations. These drastic changes in climate have departed past life experiences and
subsequently influenced routine operations of social and economic activities that were
built upon those past experiences. WMO as well as weather and climate service
providers dedicate in providing seamless approach to provide users the services across
all timescales. Therefore, it is important for weather service and climate service
providers to work together. Meteorological agencies all over the world have begun to
invest in this development. Many Western nations including the U.S. had listed climate
anomalies as a top issue in national security. Therefore, timely and coordinated
development in climate services is inevitable and crucial.

Central Weather Bureau has organized this first Asia Pacific Climate Service
Workshop in order to provide an opportunity to coordinate and learn from leading
developments of climate service worldwide. This work shop is cohosted by the Climate
Service Center Germany (GERICS), Chung-Hua Institution for Economic Research
(CIER), and International Climate Development Institute (ICDI). The purpose of this
workshop is to bring together experts, forecasters, and policy-makers to discuss past and
future developments of climate services and to share their applications and best
practices while enhancing interaction and strengthening partnerships among
international climate service and cross-sectoral researchers.

Objectives

The key objectives of this workshop are:

e To review the current status, challenges and opportunities in national and
international weather and climate services

* To highlight recent progress and accomplishments in climate applications, and
identify the challenges ahead in different areas of weather and climate service

* To exchange the knowledge and experiences in building weather and climate
services and share stories from the various sectors



Keynote Session

In this session the speakers will provide an overview of regional and global issues of
innovative weather and climate services and climate risk management and promoting the
utilization of climate knowledge and information service in various application sectors, from
his/her works of experiences.

Session I: Tell Your Story — Climate Service Development

This session will cover the topics about the overview of the governments or organizations
regarding recent development of weather and climate services and future perspectives, to
enhance climate knowledge and information service and help tackle climate change.

* National development of weather and climate services: overview and outlook
*  Weather and climate service implementation strategies and action plans
»  Stories of success and failure

Session I1: Climate Products and Assessment

This session will discuss the topics about the utilization of climate products and services in
various application sectors, help understand how climate change and climate prediction
affect various application sectors and try to grasp the needs of climate information for
specific sectors.

*  Application of weather and climate services in various sectors

*  Assessment of evaluating benefits for weather and climate services
*  Assessment of strategies and action plans for weather and climate service

Session 111: Climate Communications and Management

This session will explore the strengths and limitations of current climate service with respect
to application, scientific knowledge diffusion, communications and management.

e Communication and dissemination of cross-sectoral scientific research knowledge

*  Weather and climate service tools and management

e Communication activities or technologies promoted by weather and climate services
*  Key factors to achieve the success in applying weather and climate services



How to get there

The Central Weather Bureau (CWB) is a
7-minute walk from the Metro Rail Transit
(MRT) National Taiwan University
Hospital (on red line). More details and
logistics  will ~ be  published on
http://www.cwb.gov.tw/eng/

Taipei City

Taipei City is the capital of Taiwan. The
cultural kaleidoscope of Taipei pulses
wherever you go. Incense-veiled temples
dating back to dynastic times blend
seamlessly with a neon street life of a
decidedly more modern era. Taipei has
dozens of world-class restaurants where
gourmets can sample the best regional
Chinese cuisines; and for the gourmand,
there are plenty of night markets serving
up scrumptious evening snacks in an
environment of chaotic excitement and
fun.

Financial Support

Central Weather Bureau (CWB), Ministry
of Transportation and Communications,
Taiwan

Registration

No Registration fee is required. Details on
the registration procedures will become
available by mid-August on the website:
http://www.cwb.gov.tw/eng/

Special Events

A workshop welcome banquet and a
farewell party will be held on the evenings
of Oct. 28" and Oct. 29"

A field trip for invited participants and
guests will take place on Oct. 30"™. For
more details, please contact us.

Contact us

Dr. Tzay-Ming Leou

Senior Technical Specialist

Central Weather Bureau (CWB), Taiwan
Phone: +886-2-2349-7965

E-mail: rfs4@cwb.gov.tw

Dr. Dean Liu

Assistant Research Fellow

Chung-Hua Institution for Economic Research
(CIER), Taiwan

Phone: +886-2-2735-6006 ext 411

E-mail: deanliu@cier.edu.tw



mailto:rfs4@cwb.gov.tw
mailto:deanliu@cier.edu.tw
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Paradigms for Unknown Future

‘Predict-then-act’ paradigm:

v’ High risk, high return!

Prob. of homerun = 5.6%
Prob. of strikeout = 18.3%
(626 homeruns in entire career)




Paradigms for Unknown Future

‘Robust adaptation’ paradigm:

v’ low risk, low return

For his entire career
Prob. of homerun = 0.44%
Prob. of strikeout =10.3%

He has made | or 2 homeruns a year,
but has spoiled a number of pitches!




Two Frameworks for CCIA

Scenario-driven vs. vulnerability based frameworks

Top-Down Bottom-Up

S

For 'Predict-then-act’ For 'Robust adaptation’




Top-Down Framework for CCIA

Can we rely on top-down assessments for policymaking?
Does this type of information support decision-makers?
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< Projected drought trends under RCP 4.5 > < Trends of observed droughts >
Source: Dai (2013)



up framework?

How about a bottom

Climate response function (CRF)

< Brown et al., 2012 >
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A Case Study for Supply Reliability

Geum River Basin:

v' Area of 94,915 km?

v’ Operated by two dams
and many small reservoirs

v’ Mean annual prep.:
1,245 mm/a (1976-1995)
1,325 mm/a' (1995-2015)
- +80 mm/a/20y

v’ Mean annual temp.:
1.7 deg. C (1976-1995)
12.2 deg. C (1996-2015)
= +0.5 deg.C/20y




Climate Change Scenarios

CMIP5 RCP4.5 & RCP8.3 scenarios:
v’ 25 GCMs for 2020-2039 (corrected by DQM)
v’ Substantial incongruity! Which one would you select?
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Assessment Procedure

. Prepare pre-validated models

. Generate plausible weather series perturbed by
climatic stresses

. Force the validated models with the synthetic
weathers

. Evaluate supply reliability for each stress

9. Develop one or multiple relationships between

climate stresses and corresponding reliabilities



Stochastic Weather Generations

For stress-imposed 20-year-long daily P and T:
v' dP, =-60-40%, dP,,=-40-80% , dT,,=0-6 deg.C

avg avg

(539 combinations)
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Water Allocation Modeling

Incremental Dynamic Programmins:

v’ Optimization towards minimizing scarcity and
maximizing water storage

D Sub-basin
I River

I Agricultural area
I urban area 1 008 H [0 sub-basins
Eleva‘lﬁs‘g; (m) @  Outside demand sectors
—-— \ V pams

it River links

Yellow Sea =3 River links requiring instream flows
* Artificial links
== Inter-basin water transfer

< Node-and-Link Network for Geum River >



Assessing Water Supply Reliability

Mean System Performance vs. climate stresses :

Water supply reliability
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Assessing Water Supply Reliability

Probability of Satisfactory Performance against 0.95:

v" To consider uncertainty from climatic variability
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Water Supply Reliability

Probability of Satisfactory Performance against 0.95:

PROB [reliability < 0.95]
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Lessens from Case Study

The decision-centric framework:

v' Could visualize system sensitivity to climatic stresses
at a glance

v’ Together, many climate projections could be overlaid
v" Uncertainty could be considered together in the surface

v’ Could produce a condensed but comprehensive
information to policymakers!



Kindred Applications

A flood risk assessment for multiple Irish catchments

ID: 6014 (47.77

1D: 15006 (48.65

10020 30 4 50

1D: 25030 (43.06°

A amplitude (%) A amplitude (%) A amplitude (%)

s 0% = = = 30% CP2.6
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ID: 26010 (45.31°

102 30 40
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[ T

40 60 80
hange in flood peak

A amplitude (%)

RCP4.5 RCP6 + RCP8.5

< Broderick et al., 2019 >



A DIRECTION FOR FUTURE

Multi-purpose assessments are needed!

v e.g. Environmental sustainability + Water supply capacity

PERSPECTIVE

Step 2: Build systems model

Systems model

; / W Water use Land use

¥
Hydrologic model

[ Water infrastructure model |

F0UBLLIONS

Acceptable

Unacceptable

Figure 1| The five steps of eco-engineering decision scaling (EEDS). See main text and Box 2 for a detailed description of each step.

new analytical approach to operationalize sustainable water resource  impacts are considered. In the EEDS approach, howev:
management in the f: iture hydrologic uncertainty. We refer ~ engineering and environmental performances are quantifie
to the integrated analysis of these complementary domains as eco-  simultaneously compared across management alternati < ' O et a o 2 O '5 >




Some Practical Points

Is this useful framework often used?

v’ Perhaps... but it requires multiple tools from different

fields...
v' For more uses, convenience should be given for analyzers
(e.g., some objective-oriented packages)

Reliability for 95% demand

g
(=]

© © ORCP45|
X X XRCP85

o = =
o] N [=2]
Change in T, , (deg.C)

e
a

P
Q
o
b
o
Nt
o
&
|_
£
Q
o
c
A
£
o

20 10 0 10 20 30 20 10 0 10 20
Change in P, (%) Change in P, (%)




A TAKE-HOME LESSON

Top-down assessment have often been used, but did they
help decision makers? Which one do you want to use?

“Long-term planning requires a telescope rather than a
microscope!”

PROB [reliability < 0.95]

O O ORCP4.5
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Mean changes
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< Eum and Simonovic, 2010 >



Questions? d.kim@apcc2l.org
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2019 Asia Pacific Climate Service Workshop
29 OCTOBER 2019 | Central Weather Bureau, Taiwan
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Farmer Smart

and drying

+ Market info
« Off-farm risk
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“Climate-smart agriculture story”

o Selecting crop and site

Suitability map for wheat

Crop Selection

* Advice from experts

- Market demand, access, outlook
* CSA-supporting policies available

* Training and knowledge sharing

platform

 Climate services available

Site Selection

* Climate risk vulnerability

* Crop suitability based on soil
and climate (historical and future)



“Climate-smart agriculture story”
o AgroMet Advisory

FarmerSMart L «

\g
&:@

ACTUAL RAINFALL COLLECTED (m

Crop Insurance

Annual Rainfall
Amount

- El Nino advisory

-

- Drier than normal

8

Percentageof Normal Fore cast
5

Rainfall Forecast for Feb-July 2017

Above normal rainfall condition is expected for the month of
February. Near normal and below normal are expected
rainfall condition for the month of March and April, respec-
tively. The rest of the months May-Jul are expected to have a
near normal rainfall condition.

FORECAST 2017 0 WAY BELOW NORMAL ‘ BELOW NORMAL . NEARNORMAL @19 ABOVENORMAL

EL NINO SOUTHERN OSCILLATION TROPICAL CYCLONES IMPACT OUTLOOK
(ENSO) & LA NINAWATCH @ FORECAST The “above normal” forecasted
The province of Camarines Sur There's a probability of 4 to rainfall, particularly on the rainfed

0 . N 10 troplcal cyclones or weather areas, may be affected specially at the
mayv experience weakening of La Nina | .. . ek o e el et Alartar Af the vear with the dalav Af nlantine due




“Climate-smart agriculture story”

o Selecting variety

Climate Smart Farming

* Drought Tolerant Varieties include
Shortbread, Underhill, Sma4

i

Seasonal Rainfall Forecast for the next 3 months

Feb to Apr : Drier (69 %)

Cropping Phase

- El Nino advisory

. Sowing / Transplanting
- Drier than normal

- Decision-support tool : Selection of
high-yield variety and planting date Sowing / Transplanting

Yield under dry stress (ton/ha)

Recommendations:
-Plant era

a

Godtaste |+-{ [ }----4
(13-

Shortbread
Underhill
Hybrid23




“Climate-smart agriculture story”
o Managing planting date

Variety, Location, Seasonal climate forecast
Yield Mar 22

Planting Date

- El Nino advisory
- Drier than normal

- Decision-support tool : Selection of
high-yield variety and planting date




- El Nino advisory
- Drier than normal

- Decision-support tool : Selection of
high-yield variety and planting date

- Insect infestation increases, thus
cultivated Underhill for insect control

“Climate-smart agriculture story”
o Managing pest & disease

Pest infestation rate
based on ENSO phases

Disease inf

La Nina

Insect infestation

La Nina




- El Nino advisory
- Drier than normal

- Decision-support tool : Selection of
high-yield variety and planting date

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect soil
moisture

“Climate-smart agriculture story”
o Managing tillage

No-till Drill
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“Climate-smart agriculture story’
o Managing farm activities

< Informed decisions based on weather/cimate information

> Weather and Climate Forecasts

SN
D\ T LK é 1day 7 Day Seasonal

Rainfall Temp

,ai |
* Jan to Mar
[Observed]
May to Jul
- El Nino advisory [Forecast]
- Drier than normal Aug to Oct
- Decision-support tool : Selection of [Forecast]
high-yield variety and planting date — 3R E——
- Insect infestation increases, thus NORMAL NORMAL = Early Warning for
cultivated Underhill for insect control » A @ WETTER | # COOLER | Agricultural Disasters

- Minimum tillage to protect soil
moisture

12-29 12-30 12-31 01-01 01-02 01-03 01-04 01-05

R SQ
¥ N P
F 7 =:v:= High
il |

o o Medium

- Informed farm management based
on weather and climate information

Low

v

o
Y2 «

Lo
N

observed forecasted

FROST WARNING




“Climate-smart agriculture story”
o Harvesting & Marketing

Relation between climate and wheat production

and market price
13000

Wheat

12000 - El Nino EINino _ _production

11000
10000 - El Nino '
9000 -

80001 Time lag u
7000 - P

El Nino I (mt)

- El Nino advisory 6000 - \ Wheat

- Drier th | LTSS Y Market Price
rier than norma 5000 : ‘ s

- Decision-support tool : Selection of 90
high-yield variety and planting date

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect soil
moisture

- Informed farm management based
on weather and climate information

- Did NOT forward sell hay, decided
to harvest wheat grain later




- El Nino advisory

- Drier than normal

- Decision-support tool : Selection of
high-yield variety and planting date

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect soil
moisture

- Informed farm management based
on weather and climate information

- Did NOT forward sell hay, decided
to harvest wheat grain later

- Sold a little for cash, but stored
quite amount for higher priced market

“Climate-smart agriculture story’

o Harvesting & Marketing

Relation between climate and wheat production

13000

and market price

12000 -
11000 -
10000 -
9000 -
8000 -
7000 -
6000 -

“hy *
. L .
i . amun®
LT L

5000

P Wheat
El Nino EINino _ _production
(mt)

Time lag u

=
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Market Price
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- El Nino advisory

- Drier than normal

- Decision-support tool : Selection of
high-yield variety and planting date

- Insect infestation increases, thus
cultivated Underhill for insect control

- Minimum tillage to protect soil
moisture

- Informed farm management based
on weather and climate information

- Did NOT forward sell hay, decided
to harvest wheat grain later

- Sold a little for cash, but stored
quite amount for higher priced market

)} CO2
EMISSION :
REDUCTION e

Carbon credits
generated
through
Carbon Market

“Climate-smart agriculture story”
o Carbon credit

Carbon sequestering activities
through CSA practices

Feedback

Farmers
Climate
School

-Sharing knowhow
and knowledge with
% fellow farmers




Climate Service Value Chain

Service
Develop- |
ment |

Users

Increased
Resilience of Users
to Climate Risk




Strategies for effective climate services for

agriculture

® Coordinatingregular provider and user working group platformsto co-develop,
disseminate, and apply climate services, and update based upon feedback
mechanism from usersin place

® Improvement and strengthening of agrometeorological networks and ensure data
sharingpolicy for free data to the public, simultaneously enhancingthe
availability of parallel agricultural data

® Assuringsalience, credibility, legitimacy to be built for the climate services

® Effective monitoringand early warnings for extreme weather and climate events
for timelyinformed decision-making by agricultural stakeholders

® Promotion and use of weatherand climate forecasts for operational, tactical, and
strategicdecisions by the agricultural stakeholders

® Promotion of problem-solving scientificresearch and development for credible,
science-based climate services, together with users

Improvingthe dissemination of climate services to the next-/end-users

Development of climate service-based adaptation strategies to climate change
and variability

® Contextualizing climate services to existing climate-smart agriculture platform



Holistic Approach for the Establishment of

Climate Services for Agriculture in Tonga

Climate Smart Technologies
- Local varieties and cropping systems
with abiotic and biotic stress tolerance
- Indigenous climate smart practices to
climate risks (drought, cyclone, etc)

4 Climate Information Products N
- Tonga Meteorological Service:
historical weather data, nowcast,
warnings, weather/climate forecasts
- Process-based & statistical model-based
agronomic decision support tools - ICT technologies for data collection &
- Agromet index-based early warning analysis, and information delivery
- Agromet bulletin production/delivery 0O - 'ntegrated pest management practices
Agricultural
Community

National Policy Development Local Knowledge and Institutions

- Tonga Agriculture Sector Plan (2016-20)

- Cooperation with local NGOs for
community level adaptation strategy

- National agriculture data management
guideline by the MAFFF

- Data sharing policy b/w Ministries

- Establish an AgroMet Working Group

- Capacity building for extension, NGOs,
farmers, and research institutes

- Traditional knowledge and know-how

sharing by champion farmers through

farmer field school and national forum




EolisticcAppoosadch tiomthe @éskablishment of
Climate $ervdesifds AtisicdiinedtelSagvRice

Climate Information Products Climate Smart Technologies

pa Meteorological Service: Local varieties and cropping systems
Isiorical weather data, nowcast, W|th abiotic and biotic stress tolerance

gs, weather/climate forecasts climate smart practices to
based & statistical model-based . drought, cyclone, etc)

ic decision support tools - ICT technologit

ot index-based early warnlng analysis, and if@brmation delivery
hulletin broduction/deliver eI Integrated pelimanagement practices

I A< icultural

Community

National Policy Development Local Knowledge and Institutions
- Tonga Agriculture Sector Plan (2016-20) - Establish an AgroMet Working Group
- Cooperation with local NGOs for - Capacity building for extension, NGOs,

community level adaptation strategy farmers, and research institutes
- National agriculture data management - Traditional knowledge and know-how

guideline by the MAFFF sharing by champion farmers through
- Data sharing policy b/w Ministries farmer field school and national forum




Holistic Approach for the Establishment of

Climate Services for Agriculture in Tonga

(- Climate Information Products )

- Tonga Meteorological Service:
historical weather data, nowcast,

warnings, weather/climate forecasts
- Process-based & statistical model-based
agronomic decision support tools
- Agromet index-based early warning

Tonga

Agricultural

Community

Local Knowledge and Institutions

- Establish an AgroMet Working Group

- Capacity building for extension, NGOs,
farmers, and research institutes

- Traditional knowledge and know-how

sharing by champion farmers through

farmer field school and national forum



Establish an AgroMet Working Group

* Agromet Working Group

% NISHI
ANTRADING

e
Vi N 8
(®) TMS %) MAFFF

‘,/.@ PHAMA

Pacific Horticultural & Agricultural
Market Access Program




S

,ax AgroMet Working Groups are always the starting
i point for the Climate Services for Agriculture

. Tonga AgroMet Workmg Group * Vanuatu AgroMet Working Group




Roles of the AgroMet Working Group

® To advise on the development of climate information service products and the
policy implementation

® To develop agro-met work plans to be incorporated into national agricultural
sector plan

® To assess the needs and gaps of users to ensure that climate information
services address the actual problems on the fields

® To serve as an expert body to provide agromet advice to public and private
entities and associations

® To link the climate information providers and users, so that
both understand each other’s languages and approaches,
capacities, inherent biases, etc, and thus enhance the salience,
credibility, and legitimacy of the end information products,
which will then make sure the sustainability of the climate
information services’ value chain



> Capacity Building Opportunity

Y
O
2

O Farmer Field School, Extension Meetings, NCOF

EN|SH| ____ ___________* Face-to-face comm.

- knowledge exchange
' 'Tonga Farmer Fleld Schoo - training of trainers

%~TRADING™

* Working with local
NGOs and champion
farmers

. * Inter-departmental
collaboration
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2. Holistic Approach for the Establishment of

&
®

Climate Services for Agriculture in Tonga

Climate Smart Technologies

Local varieties and cropping systems

with abiotic and biotic stress tolerance

- Indigenous climate smart practices to
climate risks (drought, cyclone, etc)

- ICT technologies for data collection &

analysis, and information delivery

Tonga - Integrated pest management practices

4 Climate Information Products

- Tonga Meteorological Service:
historical weather data, nowcast,
warnings, weather/climate forecasts

- Process-based & statistical model-based

a ale NO ) ala'ala )

Agricultural

Community



Climate-smart practices and technologies are to be

guided by climate information products

MDrought MFIood MTropicaI Cyclone MTsunami MPest and Disease

® Climate Information Products Required
- Drought early warning system
- Location-specific drought risk map
- Decision support tools for climate smart irrigation
- Dynamic cropping calendar
- Climate information (historic and forecasts)

® Climate-Smart Practices and Technologies
Drought-tolerant crops and varieties

Adjusting planting date ,
Improving or building village irrigation systems
Drought-tolerant traditional farming practices and systems...c cuu: covr: pmm



Seasonal forecast-informed decision making tables

After decisions made on

Before making decisions on
what and where to plant

—

Pre-Season Decision Table

Climate-Smart(CS) Recommendations Loaal:Spacific

CS Recommendations

" what and where to plant

On-Season Decision Table

Local-Specific
€S Recommendations

Condition Climate-Smart(CS) Recommendations
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Web Interface

App Interface

aaaaaaa

- ICT Extension Tool for

1) Collecting agriculture data
with geospatial information using
the state-of-the-art technology

12) Analyzing the collected data
by linking with climate data

3) Visualizing the agriculture and
climate data and statistics on the
map for effective data management




Holistic Approach for the Establishment of

Climate Services for Agriculture in Tonga

4 Climate Information Products )
- Tonga Meteorological Service:
historical weather data, nowcast,
warnings, weather/climate forecasts

Tonga

I /cicultura

Community

National Policy Development

- Tonga Agriculture Sector Plan (2016-20)
- Cooperation with local NGOs for
community level adaptation strategy

- National agriculture data management
guideline by the MAFFF
- Data sharing policy b/w Ministries




;’;., Mainstreaming the climate services for agriculture by
% supporting national policy and guideline development
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® MOUs, Agreement, Guideline Development, ...




e Through the AgroMet Working Group, climate services for agriculture
suggested as a major adaptation plan to climate change and variability

CONTACT

Phone + 674
Fax +676 2
Email maf

B D
METEOROLOGY & COAST RADIO SERVICES
o e
+ 'ENVIRONMENT, CLIMATE CHANGE AND COMMUNATIONS
N oL

Office of
The Hon. Minister of Agriculture, Food, Forests and Fisheries

P. 0. Box 845, Domestic Terminal, Fux amotu Airport, Tonga
Phone: (676) 35355 Fax: (676) 35123 r

Hon. Semisi Tauclangi Fakshau Ref: Mel/12/2016
Minister of Agrculure, Food.

15 December 2016

¥ 1 Director General of APCC

MIN) J’)-Hv

Email: min
Ref No.

Mr. Hong-Sang Jung Dear Sir,
Director Tonga Climate Services for Agriculture Website
APEC Climate Center
Republic of Korea.
This is to confirm and inform you that the Tonga Climate Services for Agriculture website
3 Jung. is now operational and hosted by the Tonga Meterological Service and is the official source of
climate information for Tongan Farmers

Dear Mr. Hong-Sa

RE:  Appreciation of Partnership:
Ministry of Agriculture, Food, Forests and Fisheries (MAFFF)
AND APEC Climate Center (APCC)

May I take this opportunity to personally thank APCC for the capacity buikding offered to
the Tonga Meteorological Service during the Improving of agriculture production  through
enhanced meteorological services project

cased to write this letter in appreciation of the work that your organization has provided Look forward to a continued fruitful working relationship.
this project and to be under the responsibility of MAFFF. It was unfortunate with

sudden changes that I was not in Tonga for the handing over of the cquipment and facilities to Sincerely,

the ministry. However I am attended the

ppy to note that the Hon. Prime Minister of Tonga.

programme to show your team that we are grateful for this work

The training of the staff is also important to the ministry on linking of meteorological data to
agriculture activities in working tow

ds resilience to climate change. 1 would also like to see

however in future the possibility of installation of same cs as in the Vaini Research Station

‘Ofa Fa'anunu
islands (5) as there are extreme cases in these respective islands that ne co Director of the Tonga Meteorological Service.
it becomes a disaster. | hope that through building cape

s of o | (&), % <
it o ‘ "‘4‘ @ THE WORLD BANK JLIFAD

In view of the above, thank you for your support of the ministry in this project and I look [ mp—
islands in the near future.

understand the situations using of data can reduce

forward for possible extension of such equipment to the out

Mooy L

Yours \/\ymcrrh ?’";‘; . \;\\\E\ |
e < Letters acknowledging ToCSA as a means for
climate service for agriculture in both Ministries

Hon. Semisi T. Fakahau =
Minister of Agriculture, Food, Forests and Fisheries




Collaboration with local NGOs and farmers

for community level adaptation strategy
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‘TRADING ' _+"Tonga Farmer Field School-
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® Reaching out local communities with climate services for
agriculture to provide essential weather and climate
information

® Climate services for agriculture as one of the community
adaptation strategies to climate change



Climate information services
as a butler for Climate Service

Climate Information Services Climate Smart Technologies

pa Meteorological Service: Local varieties and cropping systems
orical weather data, nowcast, W|th abiotic and biotic stress tolerance

gs, weather/climate forecasts climate smart practices to
based & statistical model-based I drought, cyclone, etc)

ic decision support tools - ICT technologit
st index-based early warning analysis, and if@brmation delivery
et bulletin production/delive 0l ntegrated pelimanagement practices

I A< icultural

Community

National Policy Development Local Knowledge and Institutions
- Tonga Agriculture Sector Plan (2016-20) - Establish an AgroMet Working Group
- Cooperation with local NGOs for - Capacity building for extension, NGOs,

community level adaptation strategy farmers, and research institutes
- National agriculture data management - Traditional knowledge and know-how

guideline by the MAFFF sharing by champion farmers through
- Data sharing policy b/w Ministries farmer field school and national forum




APEC Climate Center Research Report -
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2019 Asia Pacific Climate Service Workshop
29 OCTOBER 2019 | Central Weather Bureau, Taiwan
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