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Abstract

This project consists of the TCCIP project and the TaiCCAT project core team and researchers.
This project integrates the experience accumulated in research and application, and expect to
becomes the best team that can be trusted by the government, research, industry, and the public
(GRIP).

The projection Team (Teaml1) complete the possible trends and probability analysis of extreme
temperature and extreme rainfall changes in Taiwan in the 21st century, and summer rainfall
diversity in Taiwan, estimates of rainfall in the rainy season, and spatial distribution, and complete
the Taiwan Atlas of Extreme Climate Indicators (TWCCDI).

The Assessment Team (Team?2) defines stakeholders with material flow and information flow,
incorporates stakeholder opinions into the risk assessment process, and completes risk assessment
procedures. And conducts climate risk assessment according to the completed risk identification
process.

The Services Team (Team3) completes the OPENAPI of climate change data, formulates data
standards and communication protocols, and works on community website promotion and
application, knowledge translation, and creates new climate change adaptations through Co-Design
process planning platform service content.

The research and development of climate change requires Think Globally and Act Locally.
Teaml, Team2 and Team3 have planned the corresponding partners. This project year we has
continued to cooperate with TOUGOU, and has visited MPI-M (Max-Planck-Institute for
Meteorology), PIK (Potsdam Institute for Climate Impact Research), GFZ (German Research
Center for Geosciences), GERICS (Climate Service Center Germany) to open opportunities for
substantive exchanges with Germany.

Keywords: Climate Projection, Adaptation Assessment, Integrated Service, Knowledge Translation
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52 OPENAPI & = =& 1 28 » & B 4pi2 (7 R]5% > 4B 5.1 22 APL 2 % §o b 10 2 3P o &
BRSO BBFRY A HEY Fo Ui §F GRBTAHL @R REE R o B
LB B#%iEOpenData » T A > TB#FE P LT Open APl - H2F A5 1 iF2 45 L 54
;F nf%ﬁp\ e < ;gﬁ‘ ik QW R LA § FRARET o

nedrnat gov hwiaplswaggerdocsiv _ ' Explor

NCDRAPI
WaterLevel Show/Hide ~ List Operalions =~ Expand Operations
1/Disaster/Hydralagy/Waterlevel R ) MR
IEZ] v1BasicSensarWaterlevelStation R AR B

Response Class (Status 200) @ EE Hﬁﬁﬁ HH

oK

A Example Value

i . I
" I
l "ST_MNO": "string”, |
1 “HAME_C": “string”, 1
| "BASIN_NO=: "string", I
I “ADDR_C": “string”, 1
I “WarningLinel®: @, @Eﬁ?%%ﬁ] %]
N v Vi i |

Response Content Type | applicationjson ¥
'P.a.nam.chui ______________________________
I Parameler Value Description ?fé.;mu';c: Dala Type 1
] st BESID  ALUMBZE(E=FR query string |
| # ~ B5ID= R EARS 1
| DownloadService R TGS - A query string !
| DataFormat®—#A, I

I
| Datarornat R wey  EASEAE
i # * USON ~ XML 1
Try it out!

B 5.1 OpenAPl ;=8

522 THFRFRIAAR L

seit A FF IR € Monde i AAAHE K AP B 4p g By § & 0 (Wilkinson et al., 2016) -
Ao HAER 1 AR TRBEERNETEEFRF AL - 2 HFA T R S
#dy & BI-FAIR (Wilkinson et al., 2016) (# 5.2) > 7 P % "% + A 5 ficdpdads b - Rfg &
2 ARA e A3E 2 0 FAIR RAIZ B4 PR 203 F P v 7 TR E S 2L #F
HER L DFrE AN § FRBRCTRL P S ERR R
AR N ST B e E e - H5Y e R F U FAIR 5 Sl R
Rl RgF mﬁ FoiFRBEA R TR Tﬁ«&»» S %f—m@fé s k12 TEAM2 & A7 58 taip]
HORF RIS T TEAM2 #75 48 (S | IF,;%}F\ VIR SRR R 2 ﬁ,ﬂ_jgfg,“ o
s EBE —EE’EXIP\ i Fﬁ‘»ﬁg}a"'ﬁ%&?éﬁﬁ Fiwh o Atd AL R
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Keyhole Markup Language (KML) - Geography Markup Language (GML) it 2 -k ¥ ik Af 3

WaterML 2 F# R 0 £ 54 BIP © 122 FRBERRE - 7 f 5 RBBAH =G
A2 PR S IF LN R ey 2 s R .

% 52  #5 #d5 & BI-FAIR (Wilkinson et al., 2016)

S ¥ &3P (Findable) :
» Fl: () TR A fe- B 2ofrE- fodd A iRk gl
-Q:ﬁ#”§$m¢%p+ﬁ#(éRlaa)
" F3: 28 FJ.#'/F a-\”? P rEd ¢ 3% Lﬁ%#ﬁ”ﬁﬁ;ﬁimﬁ“?ﬁ\‘f“%{
" F4:(ef) ¥ iﬁ%’*?‘f’fﬂ Rl &1
O TiAEDR (Accessible) :
» Al (f) FRP G EAEREER » Ml R TR
« ALLE ARt jd o §h7 F R
o Al2uEfBETAFhL RS ;@ﬁfrfﬁféﬁﬁ
" A2 RRETRIFRRO YRR LT
2 3 FiviE(Interoperable) :
-|r<a%>?eee1*m’ﬁ%er’Fem’e&eemw*aﬁWP
= 12:(af) TR % & FAIR BRI m*”i%«
'I&(ﬁﬁ)\ﬁﬂ%r%ﬂﬁﬁw(&%)
9 ¥ £ % (Reusable) :
» R1: 38 (F#) * 5 pRmicipb cnflieim 7 & F chfy it
. RL1:(2f) ¥ "?IWE&——JF/F e PR OT R FETR
. mzwﬁﬁ>\#?#Mmﬂ@W%%
o RLI3:(f) FHEPFEAMAASEE

1. Keyhole Markup Language (KML)

Keyhole Markup Language (KML) ®_2008 & 4 * 14 p4td B 3c;V 12 7 F"*BI%;E;’ (Open
Geospatial Consortium, Inc., OGC) #t# I ehFZ & % o« KML F_A ¥ B iEieiE S
(eXtensible Markup Language XML) F:2 &% - e 3 (markup Ianguage) RN 21 A
Wi s BEr g o P W SR IEE N L APMARE S ¢ 53 > KML s ®iicdy
% o

2. Geography Markup Language (GML)

AL 2e2% % (Geography Markup Language, GML)# KML #p 2 » 4 OGC ’ﬁ» » Rk
é%ﬂm@’ké¢XMLF%ﬁw—@aé%ﬂﬁiiﬁmﬁz%] ez b BT
Wi cGMLzegrp 56 § 0 TIHP ¢
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BB #c Feature ~ & i@ 3] ;i Geometry ~ A & %%k % Coordinate reference system ~ & i@ i i
Topology~ F# & Time~#> it 8] #< Dynamic feature ~ 4 = ] Coverage (including geographic images) -
Bl E H = Unit of measure ~ > & Directions ~ gL:p] i& Observations ~ » B] % - %] i 5 Map
presentation styling rules ~ Polygon ~ Point ~ LineString '# 2 gml é & 2 B ¥ it » % w47
LA G PRl o B4 Polygon ¢t 8 B (outerBoundaryIs) - i % ens (LinearRing) @ o
% # 7| (posList) 0,0 100,0 100,100 0,100 0,0 * % 7 o

— 4

3. WaterML

WaterML2.0 % Open Geospatial Consortium (OGC) 4-¥f-k = & erplip] L8 {7 T 2
@ 2R > 2 fL 3t Observation & Measurement 2.0 (O&M) + # 123 Geography Markup
Language s4LR:E 7 & * o B 48 k3 WaterML2.0 5 O&M =7 Unified Modeling Language
(UML) #£4 #-7) » & 3t Extensible Markup Language (XML) $-5%¥ Jig# o

523 §F 3 RE 5 ATHRESZEL A0

FEREBARITRES REFERIBTCEMRTETLIBAABTET N AEE
FEWS_NCDR (3 % % > 2015; 3% % 4 > 2016)$L47 > & § iz %8 § < TR 2 H500 MMIS

(Multi-data Multi-model

Integrated System 4[] 5.2) - ] NI
%ﬁ?&:gﬁpﬂ4ﬁ
i F ERR R R ] L zEmElka

11,,17 ¢} ji’rb:zg,;, i3
fs_;\ BRI o L

3 2k o) W ANE S A i

M MIS | = —eskmm
BRI B

S T hmERE=E

T A - SEE -

?.; gy i3] Y .—F‘]z == i @ T FIAEEE i
BRI 5 A FH o B

SOBEK1D/2D - TRIGRS - e byve =F
B S A P FLO2D. - Debris2d - KR
HAEEARR S AT -
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%57 7 TCCIP ezt { #T2 Fil7 4

ELH ZFR PRFH
1 heavyday annual < &% P i & b 1981-2017
2 hightempday_annual Hoeih B R P K # b 1981-2017
3 humidity_annual AR R # R 1981-2017
4 lightday_annual )] f% P = palps 1981-2017
5 lowtempday _annual b R e ARES 3 & P 3 1951-2017
6 maxdryspell_annual Al Eap & s 1981-2017
7 maxtemp_annual BB R # B 2 1961-2017
8 mintemp_annual B MR = B 1961-2017
9 prec_annual % F F-2 B = 1981-2017
10 precday_annual & P = B 1981-2017
11 temp_annual T g = B2 1961-2017
12 windspeed_annual £ T ap i@ = B 2 1981-2017
13 humidity_seasonal ¥R R % b 1981-2017
14 lightday seasonal )R p % B 1981-2017
15 maxtemp_seasonal B3R % B = 1981-2017
16 mintemp_seasonal B MR % b 1981-2017
17 precday_seasonal & P % B 3 1981-2017
18 prec_seasonal 0 % P 2k 1981-2017
19 temp_seasonal =] % B 1981-2017
20 windspeed_seasonal PRI ) % B3 1981-2017
21 humidity_monthly R AR d R 1981-2017
22 maxtemp_monthly BB R g B3 1961-2017
23 mintemp_monthly B MR g B 1961-2017
24 prec_monthly 0 4 P 2k 1981-2017
25 temp_monthly T 3o d B2 1961-2017
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3t € "aig 23 DPRI(TOUGOU-D) » = T 4p i 5 A k7 g =

B BT RA KA RS o

2017 # 12 " TOUGOU-D = f 4L NCDR %3 % 3 » i3t

® 1y %2 AOGS 2018 -

t 24 % = Belmont Forum SEI CRA 24 £ g (Concept Note) &

3% MR P (Call for Proposal) ; ## # %22 Belmont Forum #p B

',¢2m1&9 Alte £ X FEL 257 B E (RDA)

i gH% e-IDMEK LR g3
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2017 # 6 * ECCA 2017 v “Our Climate Ready Future” % ¢ 3%
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TOUGOU-A § FiEdrde s (Predlctlon and Projection of Large-Scale Climate Changes Based
on Advanced Model Development) ~ TOUGOU-B § 7 #ic3' 3= (Sophisticated Earth system
model for evaluating emission reductions needed) ~ TOUGOU-C § # 4 iz ¥ B F & it &
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[ Untitled Document X -
&« C (Y | & =Z | hitps://www.meetmatt-svr3.net/aogs/aogs2018/mars2/confSessionView.asp?slD=134 b4
PoEEes [ BFEFEREE %, "Chicks ChickaBo BEBEE-MBAE £ Sihex W EFESSLRE: Prof. Chih-Hung V' »

Session Details (H522)

|
‘ Session Details |

Section HS - Hydrological Sciences
Session Title Climate Change Risk Assessment and Adaptation on Water-related Disaster and Water Resources in Asia and the Pacific
Main Convener(s) Frof. Eiichi Nakakita (Kyoto University, Japan), nakakita@nmd.dpri.kycto-u.ac.jp

Prof. Deg-Hyo Bae (Sejong University, Korea, South), dhbae@sejong.ac.kr

Prof. Ching-Pin Tung (National Taiwan University, Taiwan), cptung@ntu.edu.tw

Prof. Yasuto Tachikawa (Kyoto University, Japan), tachikawa@hywr.kuciv.kyoto-u.ac_jp

Dr. Izuru Takayabu (Meteorological Research Institute, Japan Meteorological Agency, Japan), takayabu@mri-ima.go.jp

Session Description Asia-Pacific region has suffered from various water-related disasters, such as flood and inundation, landslide, and storm surge due fo
severe weather by Asian monsoon and tropical cyclones. On the contrary, lacking of the sufficient approach of tropical cyclones
brings severe water resource crisis. Also, sea level rise is a critical issue for islands in the Pacific regions. Under these
circumstances, it is very important to produce not only risk information but also a worst-case scenario and philosophy for non-regret

Co-convener(s)

adaptation under the climate change. Fortunately, new research programs on these issues have established in Korea as “Climate
Change Adaptation for Water Resources (CCAW)", in Taiwan as “Taiwan Climate Change Projection Information and Adaptation
Knowledge Platform ”, and in Japan as “Integrated Research Program for Advancing Climate Models (Tougou), respectively, in
2017. This session aims to take these new programs' establishment as an advantage fo exchange and share new ideas (approach
| and new way of thinking) on the issues mentioned above among countries in a wider area in the Asia-Facific region.

Expected Duration of Session 14 hours (2 days)

Freliminary List of Invited Speakers and

Faper Titles

F16.3 2 DPRI > AOGS 2018 & | B % 24 % 2k 4L

6.1.2 %¥ Belmont Forum e-IDM

FHEINEL L L E %A (BelmontForum o f§ #£ BF) h¢ A 2 - > &5 & 5 R
R e it - HY - SR T 2T e A#H X5 2 T4 F 12 (e-Infrastracture and Data Management »
i FelDM) > 4 & 42 d B 7s Z K (ANR)~ 2% (MOST) - p & (JST) 2R (NSF)~ = &
(FAPESP) » # B (NERC) % R &BIp o 3} § i 98 T2 B o nf iz %83 % B
FHBs 588 o SR B E ARt €38 58 (4o 2016 # 9% & Scoping Workshop 5 %
g ﬁﬂ&%‘ﬁlz‘igm g34) > e-IDM »+ 2017 £ & RenF iR § P BATORE L TP % 34
z# % T Science-driven e-Infrastructure for the Enhancement of Transnational, Interdisciplinary
and Transdisciplinary Data Use in Environmental Change Research Innovation » f§ - SEI CRA |
(Bl 6.4) o fytsEfr > A3-F ik S8 H 0 RILDE H b et SEICRAZA £
2t (Concept Note) £2:+ 4 #efzip (Call for Proposal) -

2 BTN e-IDM shE AR 3 F B Af 1R 442 Belmont Forum 4p B /& 6 > 3t 2017 &
9P Al £ 4 FHL FHFT LMY (RDA) #1232 e IDM EFL A g3k 5 &2
RDA ¢ B R ZX B e RS- AHE XML ERE BT ke 23 FH TR
B g~ FORE A RL 2 24 (B65)-
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Science-driven e-Infrastructure Non-exdusive Topics
for the Enhancement of Transnational , Interdisciplinary and Transdisciplinary

Data Use in Environmental Change Research Innovation (SEl)

Patrick Monfray (MESRI), J.-F. Vilotte (ANR) & SEI GPCs group

RAAR @ & upesp NS

Goals

Transnational multi-source data integration and analysis systems

# Enable and accelerate ransdisciplinary high-end data analysis and model inter-comparisen
¥ Bring environmental scientists with data, computing & Al scientists and infrastructure and high-performance data assimilation.

developers and providers arc cience-driven issues and barriers
~ Advancing inter- and trans-c linary research, transnational data use to impact BF
research and dedision and policy making.

¥ Link lesearch thinking and technological innovation in a science-driven context

Transdisciplinary disaster-information platforms
# Enable and accelerate transnational access and streaming analysis of multi-source data for
decision making by various group of users,

. i = Science reproducibility across disciplines

. daa acccss, L s and trust in transdlisciplinary com # Enable linking research outputs and publications to new digital objects within federated
- Accc.lcranng rates at which i s gle from multi ¢ 5 ] d-‘_*l_a ) transnational data infrastructures.

~ Lowering barriers to open science practices in research practices and citizen science lexibl 5 q B &

+ Deliver latable and cost-effective solutions that benefit to the broader munity * Flexible and trusted transnational multi-source open data management systems

~ Including new data collection and provenance systems in transdisciplinary contexts and
demonstrating integrity, quality and traceability through the knowledge cycle.
Lower barriers to open science practices in transdisciplinary sciences
~ Enable scientific quality assessment and feedback to various group of users.

B MmN

¥ Enable Ioundatlon of a Belmont Forum transnational, transdisciplinary framework
~ Federating data integration and analysis systems, built on national investments,
» Convening international best practices to foster open data and open science.

BELM#*NT

Key SEI CRA features SEI Call Agenda

SEI CRA maturation since 2015 within el&DM AT3 leaded by ANR,

Competitive SEl call for 4 years innovative projects MOST & J5T
. . . N ber 2016 concept adopted at Doha & scopi kshop i
Science-driven. Develop innovative solutions that enable and P;;}':m e Conospt acapEECiat 2 S SEOPIG WRISIOR S

enhance interdisciplinary and transdisciplinary environmental change
research while addressing tangible research-driven objectives.

January- July 2017 : SEl CRA Concept Note and Topics examples
July-October 2017: ad-hoc GPC [ANR, MOST, JST, NSF, FAPESF, NERC,
CSIRO) to forge SEI Call Text and BF17 Documents

Collab ive. Co-develop an i d view and teass out
solutions 1o experienced issues in Ilanﬁnatlonal data use with linking
research thinking and technological innovation between and among
environmental, computational and data scientists, and possibly e-
and cyber-infrastructures developers and providers.

Tr ble. Deliver pilots with sustained impact on 2 | i
research practices so that the broader community benefit. June 2018

January 2019

» Kick-off meeting
June-December 2018

cbmgion " et poer-review by
= Submission :
End-to-end. Target specific segments along the full path of data use e eewers

deadline . . "
in well-described science-driven contexts that will accelerate the Septambar : fesponse Io reviewers

SRS il . March 2018 * October  : POE evaluati
rates at which information is gleaned from data and impact the cclal launch of th + Movember cvc:;::io:n
+ Offici launch o e
Belmont Forum research. call December: Start date of the selected project

. - 5 r
February 2017  GPC funders and in-kind providers today
*Pre-announcement  « AMNR/MESRI (France), MOST (Taiwan), JST (Japan), NSF-GEO &

of the call NSF_OAC (USA), FAPESP (Brazil), CSIRO {Australia) - still open
+  Committed level of funding: 7 ME

In'[erdlsclpllndry or lransdlsupllnar\.I Transcends domann

daries with co-d  C
implementations and shared resu]ts enabhng leprodunble science
through distilling knowledge for various group of users,

BELMONT

B 6.4 SElF ket yiadprsg
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[4 News Detail Taiwan - €/ X -

(Potsdam Institute for Climate R - . - . . Aam
Impact Research, PIK) 2 4g & Foamen [ nawieas B eccor 0 messe o o . - |
% & ¢ (Climate Service oo [t o2 o
Center Germany, GERICS) = : Avoutus

3R g (5] 6.6) Amd o

wwaw.climate-service-center.de/about/news

All products by theme |
Choose theme v

£z g4 Y * £z : ; A

F F FEAF R 2 F F PRF% Delegation from Taiwan visiting GERICS |
|
All products by region

» - N7 2 iy 3 3 s P! y reg

o M 2% #5902 — A taiwanes delegation of eight members of the National Science and Technology Center for
BV, ’ % W YU AT P o Choase Continent -

- — 77 F Disaster Reduction (NCDR) led by the director, Dr Hongey Chen, visited GERICS on Apri
Chovss country . 25th, 2018 for exchanging in possible future collaboration.

% # 7 “7 (Max-Planck-
Institute for Meteorology, MPI- r
M) jeiios % B ke s | ms
T Sk N EaJE S - o

= (German Research Center for Newsleter
Geosciences, GFZ) ﬁ}“‘? iz %

The Taiwanese delegation presented their project TCCIP (Taiwan Climate Change Projecticn

and Information Platform). The meeting focused on the generation of future commen climate
4 ’.‘L
X%\ =3 1 E— 7 \L services for Tawan in the field of adaptation to climate change
F' F F P K
s GERICS scientists presented results from the regional downscaling activities in GERICS and
IR I«L ]'1 r—ry 'I—E )'1 ?i F,’,? 7 from the projects IMPACT2C and CLIPC
The Taiwanese delegation was highly interested in the develapment of climate services and
VS ” m ?’: ﬁk _t[ }; >3 E] 2% 3% _@ pariicipatory processes in Taiwan. They presented first their efforts in communicating science
v - R4 —ﬁ i to society in Taiwan. First explorations together will support the development of storylines for

adaptation to climate change in Taiwan.

HenimIF ~3p8Y ¥ -

—”‘wagﬁp%aa—ﬁﬁngf’f,

W 6.6 “Tifwh g tisEH - T4 %R GERICS

6.2 R'FF AL in

AR ERAR N RRE R S RPN B A L TS SN
BREFEEE IR LFrE R RS BT R -

6.2.1 %= E®MF %1838 ¢ 3% (ECCA2017)

2017 & 6 " mZ EBwF B AR E R (3" European Climate Change Adaptation
Conference, ECCA2017) 1+ “2 i eag i A k7 (Our Climate Ready Future) % ¢ 3% 1 #h > >t &
B 278 Bye, RIS EFD AL (¢ R REAHRS) REOHE (¢ 78X
D) kTR (5 7 REF22ER) AP IR (¢ FAR AN EEZTRE N E H
GBI T G LR (% sﬁ; FLPRARE E WL ~ip TS F i RB KL u 2 H
BT RAYEE D RAPMAI) S GRRA R TERE AL 2 F

A
e R RIS %L%%%ﬁﬂ’*ﬁa%‘l‘ﬂ TERREE TR A E o
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6.2.2 F iz B EFF REF 3 € & (Impacts World 2017)

2017 & 10 " AR R Ko 4 d L X8 F i @57 7“7 (Potsdam Institute for Climate
Impact Research, PIK) = #%: Impacts World 2017 » * =t ¢ 3% 2 $h “Counting the true costs of
climatechange” > 4 1 38 ¢ 32 4 BT RBOEFEHS A E M v A v B H ~ A HEE - AHF
BEPIHRE > ARG OPAEFTARZJIT MG ﬁk‘;;&_ib F iEHBR e B S A SR
BRI EABARE O o PR B B & Impact World 2017 ch ¢ R 0 L E P AR
EOf R CFHRE TS FREPR AR B R BRHETERFE fEp AP
iy 4 S EBR S Tt @ f Bl £ Impacts World 2017 T B4 wo F i iR IR € r
BT RS LT E R ¢ 8 2018 # 4 ¥ R £ (Y 613 &)

6.2.3 BHF F I REE L ivP

FH BT 2017 & 11 P Byei LRSS (B (B 6.7) Ak gR AL 0E
PAGNYEIE s L F Bt L R A A FEAT S R ne saiga@a
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6.24 AOGS2018

22018 & 6 " 4L % = % %4 AOGS 2018 > # %2 TOUGOU-D %2 Belmont Forum e-IDM
i1 Special Session » B f#4p M iR ALEE o T A EN B A EF ¢ (AOGS) *t 2003 £ = = >
BEFHPERMALOPERIR > FERL LA L E R AR A L AR
Mk nadn g o A= 223 5 Climate change risk assessment and adaptation on water-
related disaster and water resources in Asia and the pacific > # 3£ p & ~ 52 & ~ 5 &% «‘5 %5 1%

%%ﬁ%é%oupipipﬂ’ﬁukﬁ $T LA KA EE AR dAPDF T
SRR ETER A A KFRT 0 SRR T O kKRR 0 58 B ok
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