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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 }
Q1. Can one GCM or downscaling pplication

method be perfect for all .
different applications?
QZ2. If answered “no”, which Application #U J

downscaling method and GCMs
are appropriate for a specific
application?

Q3.1s there any user-centered climate service?



Standard Climate Change Scenario ???
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APCC'’s User-centered Downscaling Platform

3 Application #1
\\‘i Application #2

</
‘%':v Application #3

: “ Application #4

Downscaling #D \
Application #U }
Provide Climate Data, Tools, Guideline User’s Knowledge (local, process)

GCM #1

GCM 42 4}‘ / Downscaling #1

A‘ A Downscaling #2
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GCM #3
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@ APCC integrated Modeling Selution

File View Help

Welcome lo AIMS (APCC
Integrated Modeling Solution)

This soltware requiees intermd acoiss and
user authentication

APCC Integrated Modeling Solution (AIMS)

Download: aims.apcc21.org

User interface: Version 1.0

Sign in

Emall address

Password

Sign up Forgot your password?

@© APCC Integrated Modeling Solution
File View Help

€ New Project

Please select a climate data type.

Climate Data Type

Climate Change
Climate change data type

Seasonal Forecast
Seasonal forecast data type

Climate Change with Sample Data

This project setup includes Korean peninsula observation data.

News

Version 1.1.2 is released.
2017/112/28

Version 1.1.1is released.
2017/12/22

Version 1.1.0 is released.
2017/12/20

AIMS online forum is now open. All your
questions about AIMS can be posted
here.

2017112119

Version 1.0.0 (beta) is released.
2017121

Version 0.8.0 (beta) is released.
2017/08/15

Welcome to AIMS.

APCC
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https://aims.apcc21.org/

Framework of APCC Integrated Modeling Solution
(AIMS)

Impact & Vulnerability
Assessment

Sensitivity

Exposure

Potential
impact

Vulnerability
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v" Climate data (MME)
v Downscaling (multiple)
v User’s guide
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GCM #1 N

GCM #2

GCM #29 ¥

Components of AIMS

GCM #1

GCM #2

GCM #11

C. Index

| S —
)

Reanalysis

| CIR, MWR-Obs |

rSQM
rAnalysis4CC
rSDQDM
: _________ rDrought
. BCSA
rSForecast SWAT ------
SBC, MWR, ' A\ T

: Climate information
(] : R packages

. User interface (AIMS)
. Participants (users)

7[ Application #1

2[ Application #2 |

§[ Application #3 \

§[ Application #4

§{ Application #5 \

\{Application #20]




Independent R packages
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ntegrate: oaelin oluticn -
@© APCC Integrated Modeling Soluti O X
File WView Help

Project Name
Korea test

What is the objective of this project?
Agriculture: crop yield and quality Descnptlon
Agriculture: disease

Agriculture: livestock

N

Agriculture: land and soil conservation
Agriculture: facilities Package Information

Water: drought risk

Name: Climate Change R
Water: flood risk a C a e S
Version: 1.0 p

Water: quality

|pependencies: f ( RAN
Forestry: species change rAnalysis4CC 142 r

Forestry: forest products yield and quality rdrought 0.1.4 . .
-  from Zip fil
Forestry: disease rsSDQDM 121 rO I p I e

Ocean and Fishery: sea level rise and coastal risk rsQm

3
Ocean and Fishery: temperature rBCSA 0.1.4

Ocean and Fishery: acidification
Health: heat and cold wave
Health: respiratory

Health: disease

Ecosystem: land

Ecosystem: water
Ecosystem: forestry Reset Workflow S
Ecosystem: ocean and coastal

Reset All Settings -

"APCC
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rSQM packages
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 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 methed by Jaepil Cho et al. (2016) <doi:10.1002/ird.2035>.

Version: 1.242

Depends: R (z 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 tar.gz

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

Link ing:

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


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

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

Selection of

1. Raw GCM analysis for excluding worst GCMs =)
GCMs
2. Analysis of reproducibility and signal changes
using climate extreme indices
2.1 Evaluating reproducibility of climate extreme Selection of
indices for the historical period = downscaling
2.2 Comparing signal changes in climate extreme technique
indices before and after downscaling
3. Evaluating reproducibility of spatial correlations
among stations using variogram
4. Estimating multi-model ensemble (MME) mean User-centered

and providing uncertainty ranges according to ) climate change
number of GCMs projections



4. Raw GCM analysis for excluding worst GCMs

“ Temporal evaluation

30 year monthly average(Obs) GCM1 GCM2
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5. Evaluating reproducibility of climate change
Indices (Historical period)

« Annual total precipitation amount (mm)

(Oibs Historical
2000 - » »
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1000 — :[l_l # Fl === Reproducibility
500 - ‘ | ' |
(. Y J
Observed Individual GCMs Historical
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6. Comparison of future changes in climate
Indices before and after downscaling

Raw Downscaling Downscaling
GCM Method #1 Method #2
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MME (2040~2069) MME (2040~2069) MME (2040~2069)
MME MME MME




/. Evaluating spatial reproducibility

Precipitation

« — QObserved
— Downscaling method #1

=1 — Downscaling method #2
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3. User-selected
climate index

8. Calculating weight factor for GCMs

1. Mean difference (default)

—e— Observed
—8— QD-bcc-csml-1

11 13 15 17 19 21 23 25 27 29 31 33 35

10-days

Standardized RMSE of CV

0.8 -

0.6 -

0.4 -

0.2

# QD-bee-csm1-1

® QD-CanESM2

4 QD-GFDL-ESM2G
QD-GFDL-ESM2M

# QD-HadGEM2-CC

® QD-inmecmé4
QD-IPSL-CM5A-LR

4 QD-MIROC-ESM

+ QD-MIROC-ESM-CHEM

+ QM-bce-csmi-1

= QM-BNU-ESM

4 QM-IPSL-CMSA-MR

% QM-IPSL-CM5B-LR
QM-MIROCS
QM-MIROC-ESM
QM-MIROC-ESM-CHEM
QM-MRI-CGCM3
QM-IPSL-CM5A-LR

T T T T

0.2 0.4 0.6 0.8

Standardized RMSE of Mean

Weight Factor

0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

|

20

150
1

100
1

50
1

T
0OBS.0BS

T
QMD bee.esmi 1

2. Variation difference (default)

QD-bcec-csm1-1

QD-CanESM2
QD-GFDL-ESM2G
QD-GFDL-ESM2M

QD-HadGEM?2-CC

QD-inmcm4
QD-IPSL-CM5A-LR
QD-MIROC-ESM

QD-MIROC-ESM-CHEM

QM-bce-csm1-1

QM-BNU-ESM
QM-PSL-CM5A-MR

QM-IPSL-CM5B-LR

QM-MIROCS
QM-MIROC-ESM

QM-MIROC-ESM-CHEM

aM-MRI-CGCM3
QM-IPSL-CM5A-LR
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