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HEe AT Session M| ZT
— MM : Session IlI-Vulnerability assessment and economic analysis of agricultural
disaster
— YAl: 108 23Y 09:00-10:30
— Os o 22 FHEz $ 399 g8 NS
« Dr. Uran Chung: Capitalizing on Multi-range Forecast Climate Data for

Agiculture: A Case Study on Evaluating Crop Reseponses of Crop Model
and Its Uncertainty

* Dr. Hsin-Chi Li: Establishment and Application of a Disaster Assessment Platform for
Agricultural Loss

* Dr. Hui-Ling Chang, Applying Ensemble Probabilistic Forecasts to Optimize the
Decision Making
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(0] A APCC), Drs. Li-Yu Liu and Yu-Chang Tsai (0| &,

National Taiwan University), Drs. Hui-Ling Chang and Ching-Teng Lee (O] 4
Central Weather Bureau, CWB), Dr. Chi-Ling Chen (Taiwan Agricultural
Research Institute, TARI), Dr. Hen-I Lin, Hui-San Dai, and Naifang Ku (0]
Chung-Hua Institution for Economic Research, CIER)

— Lf£: National Taiwan University (NTU)JJA H 24 FO HE2H Cfdf
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O Field sutdy/Educational trip
— YA 10& 249 08:30-18:30

08:30-09:30 | GIS center/ Intro of Typhoon 9 major routes to prevent of agricultural
disaster

09:30-10:15 | From TARI to Jiufengershan

10:15-11:30 | Soil and Water Conservation Bureau (Jiufengershan/ Debris Flow
Monitoring Station), Council of Agriculture, Executive Yuan

11:30-12:00 | Jiufengershan to Restaurant

12:00-13:30 | Lunch Break

13:30-14:00 | Restaurant to Yumei Farm

14:00-15:30 | Yumei Farm

15:30-18:30 | From Taichung to TaoYuan City/ Taipei City

<HCAHLO 988>
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Strengthening the Prevention Strategies and Early Warning Systems
of Agricultural Disasters through Information and Communication
Technology (ICT)

Taiwan Agricultural Research Institute (TARI), Council of Agriculture, Taiwan
Oct. 22-24, 2018

Rationale

Agricultural disasters, especially typhoons, heavy rains, and drought, threaten the
farmer’s income and stable supply of agricultural products. Facing the challenges of
future climate change, the frequency and intensity of disasters will be more extreme,
and a complete with more efficient disaster reduction system must be constructed to
mitigate the impact of extreme weather. As a specific way like the development the
disaster prevention technology of important crops production areas, emphasizing the
functions of pre-disaster warning, identify the disaster alert area when disaster happen,
and post-disaster survey for the rehabilitation of crops. It also clarifies the critical
conditions of different crops and growth periods, estimates the probability of
occurrence of crop losses, and establishes a complete knowledge database for crop
disasters.

In this seminar will emphasize the concept and practice of reducing disaster risks
through systematic efforts to analyze and reduce the causal factors of disasters. Wise
management of crops and the environment using innovative disaster prevention
technologies, and setup the early warning systems by ICT techniques to send the
disaster messages to farmers, evaluate the vulnerability of cultivation and economic
lose by disaster. In other hand, we invite ICT vendors to demonstrate the latest
products for environmental monitoring and crop disaster (or cultivation) warning
system. The goals of meeting is through the multidimensional discussion will help the
development of climate smart agriculture and reduce the impact of natural hazards on

food production systems.



TENTATIVE PROGRAM

October 21, 2018 (SUNDAY)

Arrival of Participants

October 22. 2018 (MONDAY)

08:30 - 09:00
09:00 - 10:00

09:00 - 09:30

09:30 - 09:40
09:40 - 09:50
09:50 - 10:10

Session I

10:10 - 11:00

Registration

Opening Session

Welcome Remarks

Dr. Junne-Jih Chen, Director General, Taiwan Agricultural
Research Institute (TARI)

Opening Remarks

Dr. Kuo-Ching Lin, Director, Food and Fertilizer Technology
Center (FFTC)

Introduction of the Participants

Group Photo

Coffee Break and Networking

Keynote Lecture

Moderator : (inviting)

Dr. Hiroyuki Ohno, Executive Senior Researcher, Climate Change
Adaptation Unit, Division of Climate Change, Institute for
Agro-Environmental Sciences, National Agriculture and Food
Research Organization Research, Japan

-An Early Warning and Decision Support System to Reduce

Weather and Climate Risks in Agricultural Production (tentative,

more general for keynote)




11:10 - 12:00

12:00 - 13:30

Session 11

13:30 - 14:00

14:00 - 14:30

14:30 - 15:00

15:00 - 15:20

15:20 - 15:50

15:50 - 16:20

Dr. Joe-Air Jiang(CT BRES), Professor, Bio-Industrial Mechatronics
Engineering, National Taiwan University, Taiwan

ICT technique using in environment monitor and pest population

prediction.(tentative)

Lunch Break

Early Warning Systems of Agricultural Disasters through ICT
Techniques

Moderator: inviting

Dr. Jong Ahn Chun, Research Fellow, APEC Climate Center,
Korea

Long-range flood/drought risk forecast system (tentative)

Dr. Tien-Yin Chou (X 58), Professor, Department of land
management, Feng Chia University, Taiwan

Using ICT technique to analysis the disaster damage image

(tentative)
Dr. Sayuri Ohkubo, Senior Researcher, Agricultural Meteorology

Group, Division of Agro-Environmental Research, Tohoku
Agricultural Research Center, Japan

The history, improvement and current information service to
farmers of the early-warning system against cool-weather damage
Coffee/Tea Break

Chi-Ming Peng (%2 RYHB), General Manager, Weather Risk Explore
IncCKk R A& A E])., Taiwan

Using ICT technique in agro-meteorological forecast and early
warning ,mechanism.

Ting-Chich Tu (}t E££) - Section Manager, Institute for
Information Industry(ZE 2K ) ., Taiwan

Using ICT technique in greenhouse environment monitor and crop



16:20 - 17:20

18:00 - 20:00

cultivation management .
ICT Technology show by vendor (Environmental Monitoring
Instruments and Systems)

Welcome Party

October 23, 2018 (TUESDAY)

Session 111

09:00 - 09:30

09:30 - 10:00

10:00 - 10:20

10:20 - 10:50

Session VI

10:50 - 11:20
11:20 - 11:50
11:50 - 13:20
13:20 - 13:50
13:50 - 14:20
14:20 - 14:50

Vulnerability assessment and economic analysis of agricultural
disaster

Moderator: inviting

Dr. Uran Chung, Research Fellow, APEC Climate Center, Korea

Utilization of multi-scale agro-climate information and its

uncertainty assessment (tentative)

Dr. Yuan Shen(EB %) , Profeesor, National Chung-hsing
University, Taiwan

Vulnerability assessment of agricultural disasters in Taiwan.

Coffee/Tea Break
Dr. Hsinchi Lee(Z=fiR¥8), Associate Researcher, National Science
and Technology Center for Disaster Reduction(NCDR), Taiwan

Agricultural disasters loss assessment platform establishing and

application

Current Status of Prevention Strategies of Agricultural
Disasters

Moderator : (inviting)

Korea (candidate)

Vietnam (candidate)

Lunch Break

Malaysia (candidate)

Philippines (candidate)

Thailand (candidate)



14:50 - 15:20

15:20 - 15:40
15:40 - 16:40

18:00 - 20:00

Dr. Ming-Hwi Yao, Associate Researcher, Agricultural
Engineering Division, Taiwan Agricultural Research
Institute —Taiwan (tentative)

Coffee/Tea Break

Roundtable Discussion

Appreciation Dinner

October 24,2018 (WEDNESDAY)

Session V Field Study Visits

Facilitator:
08:30 - 09:00
09:00 - 12:00

12:00 - 13:30
13:30 - 14:10
14:10 - 14:40

14:40 - 14:55

14:55 - 15:25

15:25 - 15:45

15:45 - 16:45

Departure from the hotel to TARI

Taiwan Agricultural Research Institute (TARI)

1. Disaster image analysis -- GIS center

2. Protected agriculture--greenhouse cultivation)
Lunch Break

Travel from TARI to Yuch’ih Substation

Yuch’ih Substation, Tea Research and Extension station

Tea Industry
No.13, Ln. 270, Zhongshan Rd., Yuchi Township, Nantou County
Travel from Yuch’ih Substation to Sun Moon Lake Weather Station

Sun moon lake weather station of Central Weather Bureau

Meteorological Observation
No.14, Ln. 270, Zhongshan Rd., Yuchi Township, Nantou County
Travel from Sun Moon Lake Weather Station to Sun Moon Lake

Sun Moon Lake

Yuchi Township, Nantou County 555, Taiwan (R.O.C.)

October 25, 2018 (THURSDAY)

Departure of Participants



FOOD AND FERTILIZER TECHNOLOGY CENTER
FOR THE ASIAN AND PACTFIC REGION
SF, 14 Wenchow St., Taipei 106, Taiwan ROC

Tel +886 2 23626239 Fax +886 2 23620478

July 3, 2018
DL180041D
Dr. Jong Ahn Chun
Research Fellow,
APEC Climate Center
12 Centum 7-ro, Haeundae-gu, Busan,48058
Republic of Korea.

Subject: FFTC International Seminar of “Strengthening the Prevention Strategies and
Early Warning Systems of Agricultural Disasters through Information and
Communication Technology (ICT)” to be held on October 22-24, 2018, at Taiwan
Agricultural Research Institute in Wufeng Dist., Taichung City, Taiwan

Dear Dr. Jong Ahn Chun,
Greetings from FFTC!

The Food and Fertilizer Technology Center for the Asian and Pacific Region (FFTC) in
collaboration with Taiwan Agricultural Research Institute (TARI) is organizing the above
seminar.

On behalf of FFTC and TARI, I would like to invite you as a speaker in this seminar. If you
accept this invitation, FFTC will provide you with a round-trip economy class airfare to
Taiwan, local transportation, hotel accommodation and a modest per diem and honorarium.

The seminar will focus on the following topics: 1) Introduction of the agricultural disaster
warning system in Asia-Pacific region; 2) Agricultural disaster information network based on
the use of ICTs; 3) Agricultural disaster-related policy in Asia-Pacific region.

As a speaker, you are expected to deliver a 25-minute oral presentation followed by a ten-
minute discussion which meets the seminar theme and to submit a full paper (at least 10 pages
of A4 size, single space) to FFTC organizer, Ms. Jennifer Lii (Jennifer@fftc.org.tw) and
TARI organizer, Dr. Ming-Hwi Yao (mhyao@tari.gov.tw) before September 14, 2018.

If you accept this invitation, please write back to us with the tentative topic of your paper,
personal information sheet, and your CV to FFTC organizer, Ms. Jennifer Lii
(jennifer@ffic.org.tw) and TARI organizer, Dr. Ming-Hwi Yao (mhyao@tari.gov.tw) before
July 20, 2018. Your cooperation is highly appreciated.

With my best regards,

Dr. Kuo-Ching Lin

Director
FFTC

Encl: 1) Workshop Concept Note and Tentative Program 2) The Paper Style Template
3) Guideline to Authors 4) Personal Information Sheet 5) Airfare Announcement



FOOD AND FERTILIZER TECHNOLOGY CENTER
FOR THE ASIAN AND PACIFIC REGION
5F, 14 Wenchow St., Taipei 106, Taiwan ROC

Tel +886 2 23626239 Fax +886 2 23620478
July 3, 2018
DL180041E
Dr. Uran Chung
Research Fellow,
APEC Climate Center
12 Centum 7-ro, Haeundae-gu, Busan,48058

Republic of Korea.

Subject: FFTC International Seminar of “Strengthening the Prevention Strategies and
Early Warning Systems of Agricultural Disasters through Information and
Communication Technology (ICT)” to be held on October 22-24, 2018, at Taiwan
Agricultural Research Institute in Wufeng Dist., Taichung City, Taiwan

Dear Dr. Uran Chung,
Greetings from FFTC!

The Food and Fertilizer Technology Center for the Asian and Pacific Region (FFTC) in
collaboration with Taiwan Agricultural Research Institute (TARI) is organizing the above
seminar.

On behalf of FFTC and TARI, I would like to invite you as a speaker in this seminar. If you
accept this invitation, FFTC will provide you with a round-trip economy class airfare to
Taiwan, local transportation, hotel accommodation and a modest per diem and honorarium.

The seminar will focus on the following topics: 1) Introduction of the agricultural disaster
warning system in Asia-Pacific region; 2) Agricultural disaster information network based on
the use of ICTs; 3) Agricultural disaster-related policy in Asia-Pacific region.

As a speaker, you are expected to deliver a 25-minute oral presentation followed by a ten-
minute discussion which meets the seminar theme and to submit a full paper (at least 10 pages
of A4 size, single space) to FFTC organizer, Ms. Jennifer Lii (Jennifer@fftc.org.tw) and
TARI organizer, Dr. Ming-Hwi Yao (mhyao@tari.gov.tw) before September 14, 2018.

If you accept this invitation, please write back to us with the tentative topic of your paper,
personal information sheet, and your CV to FFTC organizer, Ms. Jennifer Lii
(jennifer@fftc.org.tw) and TARI organizer, Dr. Ming-Hwi Yao (mhyao@tari.gov.tw) before
July 20, 2018. Your cooperation is highly appreciated.

With my best regards,

Dr. Kuo-Ching Lin
Director
FFTC

Encl: 1) Workshop Concept Note and Tentative Program 2) The Paper Style Template
3) Guideline to Authors 4) Personal Information Sheet 5) Airfare Announcement



Food Security
Enhancement in
Southeast Asia

Jong Ahn Chun
APEC Climate Center




Presentation contents .

Multi-stage research approach

CREAMS development

Climate Farmer Field Workshop & CREAMS training

N N U

Multi-scale crop modeling




Ready-Set-Go Framework

S ' ) ke
g Projected yields Susceptibility to disease; R
n X J Optimize irrigation Applications of nutrients,
w p X scheduling and pesticides, and herbicides
5 - L pesticide/fertilizer
2 Protect profit; Anticipate o
5 application
0 market movement
— o J
| -
o))
<
Ready Set Go!
Seasonal Mid-Range Short-Range
forecasts forecasts forecasts
o Begin monitoring mid-range Continue monitoring Deploy assessment team
< and short-range forecasts shorter-time-scale forecasts .
c Activate volunteers
© Update contingency plans Mobilize assessment team .
C Evacuate community
.g Train volunteers Alert volunteers
c
g Sensitize community Warn community
f Enable early-warning system Local preparation activities

Source: M. Daly
EOOERERERERERECT



Southeast Asia

30

0.9

2a7

207

Lat{N)

0.5
1587

0.4

0.3
10

5 . . .
20 95 100 105 110

The average fractional proportion of a 5-min by 5-
min (approximately 10km by 10km)
latitude/longitude grid where rice crop was
harvested from 1997 to 2003 (Source: Monfreda et
al., 2008)

dq& %g;:a
Cambodia, Laos, Myanmar, Thailand,
and Vietnam

Located between 90-110°E and 5-
30°N
Agriculture is one of the most

important sectors in these economies

= Accounting for 31% of the GDP in Cambodia,
39% in Laos, 48% in Myanmar, 10% in
Thailand, and 20% in Vietham (WBD, 2005)

= All five economies were listed among the
world's 20 greatest rice producing countries
in 2013

= Vietnam, Thailand, and Myanmar ranked
consecutively as the 5th to 7th (FAO, n.d.)

= Rice is cultivated on over 50% of the
agricultural land in each country in the
region, except for Myanmar (where rice is
cultivated on approximately 45% of
agricultural land)



limate RElated Agricultural risk

anagement System ( ) for lowland
rain-fed rice productivity in Lao PDR




Project framework
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Department of
Meteorology
and Hydrology

National Agriculture and Forestry Research Institute




Study region in Lao PDR

Lao PDR is a land-locked country
Area = 236 800 km?
70 % of the country is mountainous

Border with 5 countries

= North: China and Myanmar

= South: Cambodia

= East: Vietnam

» West: Thailand [
Administrative divisions: 17 provinces and
1 Vientiane Capital

Population: 6.7 million, 2014
Consists of 49 different ethnic group

Focused on rain-fed lowland rice
farming areas in Savannakhet Province

The largest portion compared to other
provinces (23% of total lowland rice areas)




APCC MME Seasonal Forecasts
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Detrended rice yields in Savannakhet
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Observed and simulated rice yields in (a) 2007 and (b) 2008

4.0 6.0
(a) (b)
N A AAquaCrop AN A AAquaCrop
X X XEPIC X X XEPIC

36— |O O OCERES-Rice 50 |© O OCERES-Rice
— H H BNAverages = B B NAverages
@© N ©
< e
Q Q2 X
> >
3 3
E 2.8 — E 3.0
= S
£ E
w w

2.4 — 2.0

X Crop year 2007 Crop year 2008
2.0 | | | | 1.0 | | | |
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Observed yield (t ha) Observed yield (t ha™)



General research strategy

APCC MME Conditional
Seasonal = P-Tercile |mm Weather
Forecasts Generator | |
TPD Po’FentiaI
yields
\ 4
>
l == 5 N treatments
Yield-Tercile :
* 5 Cultivars
— 5 Soils

Seasonal Crop Outlook | CREAMS :
Multi—stage research approach




Multi-stage research approach

Based on model’'s complexity

AquaCrop

]

Attainable

yields

CERES-Rice

5 N treatments

T—_

5 Cultivars

Yield-Tercile o

5 Soils

® Conventional transplanting date: July/1
® Shifting the transplanting date by one day
until June/15 and July/15
® 100 simulations for each transplanting date
® Identifying "best” transplanting date
® Estimating attainable yields under the
seasonal forecasts
® 25 treatments
= "'Best” transplanting date
= TDK1, RD10, RD4, Kodeo, TSN2
= 10, 30, 60, 90, and 150 kg-N/ha (Urea)
= 100 simulations for a seasonal forecast
® Water/N stress indices at growth stages
® Yield tercile-based categorical probabilities




Observed vs. Simulated

Lead Time (month) YYYY Count Qauntile(2) (%) Obs Pred

240 48

2000 A A
255 52
267 54

2001 A B
228 46
198 40

2002 A A
297 60
198 40

2003 B A
297 60
199 40

2004 A A
. 296 60
198 40

2005 B A
297 60
198 40

2014 A A
297 60
198 40

2015 A A
297 60
198 40

2016 A A
297 60
208 42

2017 A A
287 58



Observed vs. Simulated

Lead Time (month) YYYY Count Qauntile(2) (%) Obs Pred

216 44

2000 A A
279 56
207 42

2001 A A
288 58
207 42

2002 A A
288 58
207 42

2003 B A
288 58
203 41

2004 A A
. 292 59
202 41

2005 B A
293 59
214 43

2014 A A
281 57
211 43

2015 A A
284 57
218 44

2016 A A
277 56
205 41

2017 A A
290 59



Yield estimates from MME

® Tercile yields
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Yield estimates from MME

® Tercile yields
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CREAMS development




limate- Ilated gricultural risk anagement ystem

creams. nafri.org.la
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CREAMS (mobile version)
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Location

Seasonal Climate Forecasts

Observed

Below - Above
Month N |
on Normal orma Normal rainfall

June(6) 39% 24% 37%
July(7) 36% 34% 30%
August(8) 34% 29% 37%
September(9) 34% 29% 37%
October(10) 40% 34% 26%
November(11) 31% 37% 32%

Recommended date of transplant




CREAMS (mobile version)
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Climate Farmer Field Workshop

and CREAMS training




Training of trainers and farmers




AquaCrop and CERES-Rice Model Training Seminar .

Date: 2017/12/12
Location: NAFRI (Vientiane, Laos)
Participants: About 20

AquaCrop modeling (Dr. Daeha Kim)
CERES-Rice modeling (Dr. Jong Ahn Chun)




Final Workshop

Date: 2018/6/25-27

Location: NAFRI (Vientiane, Laos)
Participants: About 20

AquaCrop modeling (Dr. Daeha Kim)
CERES-Rice modeling (Dr. Jong Ahn Chun)
CREAMS: Mr. Jaebum Lee (CUUVA)




CREAMS server installment P




CREAMS Handover Ceremony
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CREAMS training




Crop modeling training
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CREAMS administrator training
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® Training and educational programs was provided to
increase local trainers and farmers’ capacity in

response to seasonal climate variability.

® The semi-operational climate-related agricultural
risk management has promise as a tool in reducing
seasonal variability of rice yields.

® Sustainable operation and management are
expected for the CREAMS through the tailoring
training workshop to the system administrator.

® Further work is recommended on surveying and
collecting rice yields and managements in the whole
country.
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Assessing Rice Productivity and Adaptation

Strategies for Southeast Asia under Climate
Change through




Southeast Asia
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Southeast Asia e
= One of the regions deemed

particularly vulnerable to climate
change

= Already being affected by climate
change
Rice is one of the most important
staple food crop in Southeast
Asia
= Approx. 557 million people (IRRI,
2006; Manzanilla et al., 2011)
= The adverse impacts of climate
change on rice production systems
have been increasing.
The possible impacts of climate
change on rice production in
Asian countries have been
assessed through a number of
modeling studies.



Multi-scale Modeling Approach

G
i R
® Global- or regional scale crop models

= M-GAEZ (Global Agro-Ecological Zones) model, GLAM (General Large-Area
Model)

= Typically do not provide detailed management information that can be
assessed for potential adaptation strategies to reduce the adverse impacts
of climate change

® Field-scale crop models
= CERES-Rice, ORYZA2000
= Large regions: by aggregating simulation results for each grid cell

= Not all inputs (detailed planting and harvest dates, cultivars, fertilizer
management techniques, and soil properties) are available to run the
model

® Diversity of needs in various stakeholders

= Farmers may be more interested in agricultural management practices at
the field level

= Governmental departments are more likely to be interested in national
policy or planning



General Research Strategy: Muilti-stage Research Approach
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+ Assessment of adaptation strategies for the country

CERES-Rice

+ Most benefited

« Identification of the most efficacious adaptation strategy
« Further investigation of the spatial distribution of the effects of

« Identification of a country with the most reduced rice yield w
the adaptation J

4 grid cell




Application of multi-stage research approach
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Backgrounds

" Development and Improvement of

v’ Seasonal forecast climatic data production skills
v" Multi-range scale seasonal forecast climate data
v Various methods of downscaling these seasonal forecast climate data

" Needs to develop

v Application and assessment skills: various fields, such as energy industry,
water and ecosystem, agriculture sector and so one...
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Spatiotemporal scale of Climate APCG

APEC CLIMATE CENTER

Climate Change
Scenarios of
CMIP5, CORDEX

Time scale Prediction/ o
of productiork Forecast e
: Climate Change Sa
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Daily & P Centuries LI 2 3
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Warning
Hourly Weather
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Water management  varjous application sectors; hydrology, agriculture, ecosystem etc.
(e.g., floods)

Climate information-Multidisciplinary application sectors >
require high-resolution daily weather data apec cimate center [N



Blending Climate Data

APEC CLIMATE CENTER
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— QOOd sea-surface temperature conditions; ~ > Stat|st|c model
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0
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L
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Zero
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T Data Blending Skills
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Backgrounds

" |ssue of uncertainty

v' Assessment or evaluation skills
v’ Insufficient references (e.g., criteria for assessment )

" Needs of Developments

v" Various methods to reduce...
v' Integrative skills to apply...
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Uncertainty factors of Application and o
its reduction method APCC
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Backgrounds

= Needs of Developments

v" Various methods to reduce...
v' Integrative skills to apply...
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Objectives

= Objectives-1; how to utilize

v" Downscaled forecast climate data in various time scales to predict crop
growth responses (e.g., flowering time, yield etc.)
v’ (that is) Development of various application skills

" Objectives-2; exploring of

v' Whether the prediction of application models are improved or not,
v (that is) Development of appropriate assessment methods
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Materials and Method's

Multi-range Forecast Climate;
Seasonal



-
Multi-range Seasonal Forecast climate and

Target period

* Prediction/Forecast Range vs. Growing Season

v’ Forecast range, lead time...
v Target periods...

AN AN AN
< (‘l vV (‘llf ‘IV) :
(1-10 days)
(10-30 days)
(30-90+ days)

Forecast Range
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-
Multi-range Seasonal Forecast climate and

Target period

" how to consider the match between multi-time range
seasonal forecast climate and crop growing season

v" Summer Crop: Rice ... v" Winter Crop: Winter barley ...
>> Northeastern Thailand >> Southern South Korea

apec cLiMATE CeNTER [N




-
Producing/Downscaling Seasonal Forecast

climatic data

= Multi-Site Weather Generator

v Based on Statistical model
v’ Daily time scale, (need spatial downscaling, no need temporal DS)
v" APCC annual report of Dr. Moosup Kim (2015)

Winter barley

= APCC MME (Multi-Model Ensembles) Predictions

v’ Collect forecast information from 17 leading climate forecasting centers an

Rice

institutes in 11 countries (details: http://www.apcc21.org/abt/model.do?lang=en)
v" Monthly scale, (need both spatial and temporal DS)
v Spatially and temporally downscaled by SBC (Simple Bias Correction)
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Materials and Method's

Data Mixing/Blending SKkills;



Combining and Blending Seasonal Forecast
Climate data

= Multi-Site Weather Generator

v’ Various seasonal predictive climate scenarios are created with winter
inter-annual variability depending on the 9 combinations

v’ ayear-base

Table. List of winter seasonal forecast climate scenarios predicted during 1988-2013 according
to nine conditions

Initials

Description of nine conditions

BNB
BNN
BNA

NNB
NNN
NNA

ANB
ANN
ANA

Below Normal Temperature (BNT) + Below Normal Precipitation (BNP)
Below Normal Temperature (BNT) + Normal Precipitation (NNP)
Below Normal Temperature (BNT) + Above Normal Precipitation (ANP)

Normal Temperature (NNT) + Below Normal Precipitation (BNP)
Normal Temperature (NNT) + Normal Precipitation (NNP)
Normal Temperature (NNT) + Above Normal Precipitation (ANP)

Above Normal Temperature (ANT) + Below Normal Precipitation (BNP)
Above Normal Temperature (ANT) + Normal Precipitation (NNP)
Above Normal Temperature (ANT) + Above Normal Precipitation (ANP) n




N
Combining and Blending Seasonal Forecast

Climate data

= APCC MME Predictions

v" These predicted climatic data are generated for up to 6 months

v" Month-base
v" Needs applying a method for evaluating monthly predictability

6 T 7 8 9 10 11 12 1 2 3 4 5 6

O 8 9 10 11 12 1 2 3 4 5 6 7

I 4 T 9 10 11 12 1 2 3 4 5 6 7 8

i 13 10 11 12 1 2 3 4 5 6 7 8 9

2 4 1 12 1 2 3 4 5 6 7 8 9 10

11 S 12 25 2 3 4 5 6 7 8 9 10 11
January  February March April May June July August September October November December
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N
Appling to predict crop growth response

" CERES-Barley and CERES-Rice

" Genetic parameters
v' Kim et al. (2012)
v' Babel et al. (2011)
= Soil Information
v' Digital Soil Map,
v" FAO WISE database
= Crop Managements

v Planting date,
v’ fertilizer, irrigation, and so on (antibiotic stress ...)

APEC CLIMATE CENTER | |



Analysis & Assessment of Uncertainty?

= How to assess & what evaluate

v' The predicted results after crop model simulation

v' Predictability improvement: Has forecast climate utilization improved
crop model predictions?

v" Uncertainties: crop model itself, ...

B Assessment

v Difference, error, standard deviation
v" Correlation,

apec cLIMATE CENTER [N



Preliminary Results;

Winter Seasonal Forecast Climate
& Winter Barley



Characters of the Downscaled Winter Seasonal
Forecast Climate

" Reproducibility

v’ according to winter inter-annual variability combination
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Evaluation of the Predicted Barley Growth Response
based on Winter Seasonal Forecast Climate

" Predictability

v’ according to winter inter-annual variability combination
v" Heading day (correl: 0.73)

Standard
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Evaluation of the Predicted Barley Growth Response
based on Winter Seasonal Forecast Climate

" Predictability

v’ according to winter inter-annual variability combination
v Potential yield of winter barley (correl: 0.47)
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Preliminary Results;

APCC Seasonal forecast climate
& Rice



|
Characters of the Downscaled Forecast

Climate during Rainy Season

" Predictability

v" Monthly TCC
v’ the inter-annual variability

6-month precipitation Forecast for MAY. 2015 - OCT. 2015 (Issued: 2015-04)
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Evaluation of the Predicted Rice Growth

" Reproducibility

v Yield
v" by Lead time

Potential yield (kg/ha)
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-
Evaluation of the Predicted Rice Growth

" Predictability

v" Monthly predictability of potential yield
v" each lead time, the shorter lead time, the smaller error
v’ planting month as lead time,

the shorter lead time, the higher correlation
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m Below
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Normal

L2 ® Above
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-300 -200 -100 0 100 200 300

Difference
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Conclusions;



Conclusions

= OBS-1:

v Target period vs. Growing season
v Be able to Mix or Blend

= OBS-2:

v Not Certainly Determination of improvement

v" but, the Shorter Lead time, the Closer to True value
(that is, the more improved when the lead time is getting short.)
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Utility of a Three-Tier Forecast System

By Peter J. Webster

SEASONAL OUTLOOK: Long term planning of agriculture,
water resource management & disaster mitigation especially 1f
high probability of anomalous season (e.g., flood/drought).

20-25 DAY FORECAST: Broad-scale planning schedules for
planting, harvesting, pesticide & fertilizer application and water
resource management (e.g., irrigation/hydro-power determination).
Major disaster mitigation resource allocation.

1-10 DAY FORECAST: Detailed agriculture, water resource and
disaster planning (e.g., fine tuning of reservoir level, planting and
harvesting).



Next Challenges

= Sub-Seasonal to Seasonal (S2S) forecast

v produce more various climate variables at “Daily level”

v' such as solar radiation including maximum and minimum temperature
v Various model ensembles (e.g., ECMWF etc.)

4w

2or3we ~ J/
_ ~ forecast daga fdr 1 niBiEl \ < YE Y,
Observation for the rest months

%r\?ﬁ%%ﬁ?{li(rsthe rest months
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Next Challenges

Crop Growth Responses

Forecasts Lead Time

—

Weather
Climate Variables

¥" Temperature
¥ Precipitation

¥v"  Evapotranspiration
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Next Challenges

" Probabilistic potential yield prediction

v' Combine Monsoon Onset Prediction (late, normal, and early)
v

A) Late Monsoon Onset B) Normal Monsoon Onset C) Early Monsoon Onset

A) —Lale B) Hormal <)
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