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O A new modeling system MSSI for surface irrigation design and
management (by Shaohui Zhang)

O Analysis of the technology for precison surface irrigation (by Bai M.].)

O Assessment the effects of surface irrigation efficiency improvement on
water resources system indices (by Narges Zohrabi)

- 20173 108 099 4% ¥ =7 (£ 49)

O Options and difficulties to optimize water use under improved
irrigation projects (IIPS) (by Eman Sayed: Dr. Tsugihiro Watanabe T}
Al )

O Rigrat action proposal in irrigation districts mocorito, Elota Piaxtla
and Rio San Lorenzo (by Castillo Gonzalez)

O Evaluating agricultural productivity and water use efficiency by
adopting improved irrigation methods during winter groundnt at
semi-arid tropics (by Suhas P Wani)

O Performance of surge flow irrigation in Mendoza, Argentian. Present

and Potential Efficiencies (by Catalina Romany)
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O A study on irrigation management practice strategies of paddy rice

during drought period in Taiwan (by Ching-Tien Chen)
O Sustainable on-farm irrigation systems in Afghanistan: current
challenges and future needs (by Mohammad Asif)
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- 7] 9H3IY3] Webinar WA= A
O ¥HAS: Downscaling and Seamless Climate Service for Adaptation
against Climate Change (by Dr. Jaepil Cho)
O Webinar 982 &3 AX
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O Recent progress of the climate change impacts assessment and
adaptation strategy development in the Japanese governmental
program (by Dr. Tsugihiro Watanabe)

O Water balances of high-latitude agricultural fields as affected by

climatic variability (by Koivusalo H.)




O Response farming action support system for “Climate Smart
Agriculture”: Experiences of Iran (by Alireza Sodagari: Dr. Nozar
Ghahreman 2'1%)

O Development of the action support systems, by really helping “Solve

the problems, in action”
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Quiz: What is in the picture?

Policy
Maker

Water
Resource
Manager

Researcher N

Downscaling Basin scale

Global scale :
Climate Change » Scenarios & » Scenarios &
Scenarios & Forecasting Forecasting

Seasonal Forecast \(Rainfdl, Tanperalur? (Runoff Drought, WQ) Researcher

Climate _ Downscaling‘ Application

Scientist (Agriculture, Water)




Seamless Climate Service

APCC

APEC CLIMATE CENTER

Seamless Prediction and Services Frameworke

. 4 Climate
- Centuries m Change
scenarios 4
_ f Adaptation
[ o )
(CCA)
Outiook [ = 1 Seasonal
Gusiaren. [ | Forecast (SF)
“:: - omns
Y : _ e ] Subseasonal to
Assessments _,':',§ Egasgnal (525) L DiS?SI‘:er
S 1 Week Ris
Forecasts | §
& Do Weather Management
Watches (DRM)
Wamings & Alert s
Coordination m—o—
Applications

TN

Adapted from: NOAA

Source: http://slideplayer.com/slide/1447561/



Framework of APCC Water Sector (old

I Climate Change Information System I

Climate Change

Seasonal Forecast

Integrated Modeling System

CC

Statistical

Downscaling
o

(Quantile
Mapping)

HE2E
HE G

SF §

Statistical
Downscaling
(SBC, MWR,

CIR)

"

Watershed Modeling
(Hydrology &
Water Quality)

Soil and Water
Assessement
Tool (SWAT)

Agricultural Reservoir
(HOMWRS)

version)

Outcomes (Users)

Researchers

ClhimatelChangeIResearch)
HOOIKItS;

Managers
Policy Makers

RISKIVIaNAgEMENT
Platiorm)

Public

HydrelogicisaWater:
QUEIACUL OOKS

i : Climate Change Information

[ : Researches of Water Sector

[] : Expected Outcomes




Cycle of developing user-centered climate service

APEC CLIMATE CENTER

Research

/I\ Proc. IAHS, 374, 175-185, 2016
proc-iahs.net374/175/2016/ Open Access
Phase 4 doi;10.5194/piahs-374-175-2016 HAHS

\l/ © Author(s) 2016. CC Attribution 3.0 License.

 —

Phase 3

\l/ Development of an integrated method for long-term

N water quality prediction using seasonal climate forecast

Phase 2 Jaepil Cho', Chang-Min Shin", Hwan-Kyu Choi’, Kyong-Hyeon Kim®, and Ji-Yong Choi’

\l/ ! Research Department, APEC Climate Center, Busan, 48058, Korea

/T\ *Mati ‘c’ lm.:i::uu:. of }II.‘.- ‘ I;‘Rc.wnr:h. Im;l:e:;ni. 2:68'), Korea
Phase 1

\l/ IRRIGATION AND DRAINAGE

brig and [vain (2016)
Publinbed onbine = Wilkey Online Library (wileyonhaclibeary com) DO§: 10 1002404 20135

CLIMATE CHANGE IMPACTS ON AGRICULTURAL DROUGHT WITH
CONSIDERATION OF UNCERTAINTY IN CMIPS SCENARIOS'
JAEPIL CHO', GWANGDON KO, KWANGYOUNG KIM' AND CHANSUNG OH**
2. Service T S B i e B oy e A Mg o s
T P e Coud At oo s B Iaouf Conimuaty Coianion, dudi Bl
Climatic Change Crosshar]
DOI 10.1007/510584-015-1503-2 O -
Predicting potential epidemics of rice diseases in Korea

using multi-model ensembles for assessment of climate
change impacts with uncertainty information

1. Research

Kwang-Hyung Kim' - Jaepil Cho'




Climate Service: National CMIP5 daily Data

e 29 Global Climate Models (GCMs)

e 6 Weather variables

— Precipitation, Min. temperature, Max. temperature, Wind speed, Relative
humidity, Solar radiation

<+ APCC's ADSS : http;//adssapcc?1.org/

DSSIAPEC Climat: =
€ [ adssapee?lorg [=%-% =

ADSS' Arce s s sy e oo | Bangladesh, Burma, Chile,
Cuba, Egypt, Ethiopia,
Federated States of
Micronesia, India,
Indonesia, Kenya, Malaysia,

Marshall Islands, Mongolia,
Nepal, Philippines,
i Pakistan, Samoa, Tanzania,
—_ Thailand, Tonga, Vietnam,
spm Zambia


http://adss.apcc21.org/

Climate Service: Development of user-centered
downscaling Tools

APEC CLIMATE CENTER

AIMS: APCC Integrated Modeling Solution

[ JoN ] APCC Downscaling Platform

[ NoN ] AIMS - Papua New Guinea Test Project

iject information ” -
Project Name
GCM names
Papua New Guinea Test Project
Target Country
Scenario
| RCP4.5
. A ) Method Type
Representative Concentration Pathway (RCP) 4.5 Scenarios
RCP8.5
Representative Concentration Pathway (RCP) 8.5 Scenarios
Variables Data Source
n Open working directory Show log
Reset section
Period
Start Year End Year Eocel Daia
Observed 1979 ~ 2008 Cpeniwnikipoikectory
Reset section
Historical (GCM) 1976 - 2005 —
Future (GCM) 2010 - 2039 Downscale
2040 - 2069 (-]
APEC CLIMATE CENTER




Evaluation Procedures

User-selected
Variable, RCP’GCMS
Future periods

Climate Service: Guideline (procedure) for use of
downscaled climate change scenario data

Climate
Change
Indices

Data download
Evaluate observed data

All GCMs

User's

« decision

Downscaling using different
methods

Raw GCM analysis for
excluding worst GCMs

All DS methods

Evaluatinﬁ reproducibility of
climate change indices
(Historical period)

Comparison of future
changes in climate indices
before and after

User-selected GCMs

(Obs. data)

—~ Q.
[7,]
sz
=

All Indices (27)

downscaling

Evaluatin% spatial
reproducibility

Calculating weight factor for
GCMs and Uncertainty
ranges covered by increasing
number of GCMs

Impact Assessment Modeling

|

|

User-selected DS method

User-selected Indices

l




Education: Capacity Building Platform (Vertical
Integration)

Management Level Policy Level

Project Development
Workshop against

Research Level

Young Scientist Support APEC Climate

Program (YSSP) (3 month) Symposium (APCS)

Climate Change (PDWCC)

Scientists
3-months

Climate and
Application Sectors

Learn technical
know-how related to
horizontal
integration including
downscaling

Need to collaborate
with departments in
each nation

Downscaling Training

Program (1 week)

Project developers or
managers

1 week

Application (water
and agriculture)
sectors

Learn how to
implement climate
adaptation measures
in individual projects

Need to collaborate
with project
developers (WB, ADB,
KOICA etc.)

Policy or Decision
maker

2-3 days
Application (water

and agriculture)
sectors

Discuss how to
integrate climate
adaptation and
mitigation measures
in national level
plans

Need to collaborate
with international
organizations (UNDP,
FAO, etc.)
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%’ Education: Statistical Downscaling Training Program (SDTP)

APEC CLIMATE CENTER

« 2016: Generation of Regional Climate Data derived from Statistical Downscaling
Technologies

e 2017: User-oriented Statistical Downscaling of Climate Information in Agriculture
and Water Resources

AR =

, = APCC TRAINING PROGRAM

&. "Generation of Regional Climate Data derived from Statistical Downscaling Techniques" _;' ;
L)

pate | 7=12 December, 2015  venue | APEC Climate Center




e APCC supports the research of
outstanding young scientists from
developing countries as visiting
scientists for a period of
approximately 3 months

e APCC provides data, equipment,
and support from our research staff

e The visiting scientists conduct research on themes such as:

O climate prediction and monitoring O climate informatics
0 climate change and impact assessments O climate applications to relevant sectors



Education: Project Development Workshop against Climate
Change (PDWCC)

I~

strengthen the ability of participants to develop projects that tackle climate
change for their country-specific needs. In particular, this workshop focused on
the official development assistance (ODA) fund of the Korean Government, which

is intended to promote economic development and to improve quality of life in
developing countries



Education: APEC Climate Symposium

e Highlights state-of-the-art climate
prediction techniques as well as the
application of climate information for
social welfare and economic
prosperity

e 2012:“Harnessing and Using Climate Information for Decision Making”, with
a focus on the Agriculture Sector (St. Petersburg, Russia)

e 2013: “Regional Cooperation on Drought Prediction Science to Support
Disaster Preparedness and Management” (Jakarta, Indonesia)



User-centered Downscaling
Platform

CHOOSE YOUR COFFEE
/ \

STRONG SHOTH & CREAMI
/N [\

NOMILK WITHMILK  WET MILK  FROTHY MILK

WITH CHOCOLATE

"

User-centered a

www.shutterstock.com - 430714357




Provider-centered Climate Data Service

< Provider gives climate data and users use it without
considering climate characteristics
sensitive to their applications. Application #1

Provide Climate Data Only Application #2 ]

Downscaling #1 Application #3

Application #4 }
1. Can one GCM or downscaling PP

method be perfect for all .
different applications?
Q2.1f answered “no”, which Application #U J

downscaling method and GCMs
are appropriate for a specific
application?

Q3.Is there any user-centered climate service?



APCC’s User-centered Downscaling Platform

GCM #1 S ? Application #1
GCM #2 ‘\‘/ Pownscaling #1 \\‘i Application #2

GCM #3 ‘v:z \Y"v Application #3
0 :
‘ “ Application #4

, Downscaling #D \
GCM #P
Provide Climate Data, Tools, Guideline User’s Knowledge (local, process)

g

Downscaling #2

GCI\/I #4

Application #U }




GCM #1 N

GCM #2 S

GCM #29 ¥

GCM #1 N

GCM #2

GCM #11 1

C. Index

| S —
)

Reanalysis

Components of the training program

rSQM
rAnalysis4CC
rSDQDM
: _________ rDrought
| BCCA., S25
rSForecast SWAT ------
SBC, MWR, | AT

CIR, MWR-Obs
-

- Climate information
() : R packages
: User interface

. Participants (users)

7[ Application #1

2[ Application #2 |

§[ Application #3

§[ Application #4 \

g{ Application #5 \

\{Application #20]




rSQM packages

APEC CLIMATE CENTER

« https://cran.r-project.org/web/packages/rSQM/index.html

roM: Statistical Downscaling Toolkit for Climate Change Scenario using Non Parametric Quantile Mapping

Conducts statistical downscaling of daily CMIP5 (Coupled Model Intercomparison Project 5) climate change scenario data at a
station level using empirical quantile mapping method by Jaepil Cho et al. (2016) <doi:10.1002/ird.2035>.

Version: 1.242

Depends: R (= 33.3)

Imports: ncdfd, zoo, stringr, EcoHvdRology, dplyr, gsubfn, yaml, mise, reshape2, gmap, ggplot2
Suggests: knitr, rmarkdown, testthat

Published: 2017-09-25

Author: Jaepil Cho [aut], Wonil Cho [aut, cre], Imgook Jung [aut]

Maintainer: Wonil Cho <climate.service at apcc21.org>

License: GPL-2 | GPL-3 [expanded from: GPL (> 2)]

NeedsCompilation: no

CRAN checks: rSQM results

Down loads:

Reference manual: rSQM.pdf

Vignettes: Vignette Title

Package source: rSQM_1.2.42 targr

Windows binaries: r-devel: ISQM _1.2.42 zip, r-release: 1SQM_1.2.42 zip, r-oldrel: 1ISQM_1.2.42 zip

OS X El Capitan binaries: r-release: [SQM_1.2.42 tgz
0OS X Mavericks binaries: r-oldrel: not available

Linking:

Please use the canonical form https: //CRAN.R-project .org/package=rS0M to link to this page.


https://cran.r-project.org/web/packages/rSQM/index.html

Overall Climate Change Adaptation Procedure

S =
. Adaptation & s
National CMIPS Data (ADSS) Mitiaation models Impact & Vulnerability Assessment
Download CMIP5 data Soil & Water
N | | ascomenca | SWAT m m
| (Global, NC)
Clipping on your area /
ﬁmii?iiif’ﬁq A P E )0(‘ : .
. . Agricultural Policy Enironmental eXtender model POlentlal Adaptl ve
Extracting point values e impacl capacity
CMIPS DB
(Station, ASCII) A P S
Bias correction ’/ '

5 DSSAT (et
* * *

« User input (Observed E & Developed Site-specific
weather station data) ==mm Countries local knowledge
» Downscaling experts '




By HikingArtist.com

APEC Climate Center (APCCQ)
Jaepil Cho (jpcho89@gmail.com)
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