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I4C unites in Prague for the 2025 General
Assembly

progress, strengthen cooperation, and shape the next phase of turning climate science into societal action.
forward.

From 3-6 June 2025, 14C's General Assembly was held in Prague, Czechia, uniting climate scientists, researchers and
institutional partners from across Europe and internationally. The event marked a key moment to take stock of

With consortium members working across muitiple countries and disciplines, meeting in person remains essential.
This gathering helped bridge gaps. spark new ideas, and reinforce the collaborative spirit that drives the project

TAIWAN'S INNOVATIVE APPROACH TO CLIMATE FORECASTING

During the Assembly, Taiwan's Central Weather Administration (CWA) shared its cutting-edge work on climate
forecasting, designed specifically for the island’s complex landscape and weather patterns. Taiwan faces a wide

range of climate challenges, from typhoons and monsoons to shifting rainfall patterns caused by global systems like
El Nino. To better prepare for these extremes, CWA has created a powerful forecasting system that blends global

climate models with local data. Using advanced techniques like Al-based downscaling (such as CorrDiff), theyre able
to produce highly accurate, local-level forecasts. These forecasts are already helping key sectors (like agriculture,

water management, fisheries, and renewable energy) make better decisions and reduce climate risks. By working
closely with agencies like the Water Resources Agency and the Ministry of Agriculture, CWA delivers timely alerts,
personalised advice, and real-time support. Their work is a strong example of how science can directly support
communities and build a more climate-resilient future.
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DAY 1 (Tuesday, June 3)

Time Topic Mins Who
09:00
Mingling and Registration 30 All
09:15 gling g
09:30
Welcome and Intro 30 Stefan
09:45
10:00
10:15 WP Updates and Plans
10:30 WP1 20
WP2 each  wp Leads (orrep)
10:45 WP3 +
buffer)
11:00 WP4
11:15
11:30 break 15
11:45
12:00 WP Upda\t/ﬁ;;nd Plans 20
each
WP6 . WP Leads (orrep)
12:15 WP7 buffer)
12:30
12:45
13:00
13715
Lunch 60
13:30
13:45
14:00 Adaptalab2 - Barcelona Recap 10
; : . . Mathew, Dragana
14:15 Panel Discussion with Group Coordinators 20

14:30 Brainstorming for Adaptalab3 (anchoring in co-production)

Mathew, Dragana, All
14:45 @14:55 - 5 min transition comments re WP meetings, evening and next day i g

15:00 break 15
15:15 Overview of CWA's Climate Forecast and Cross-Domain Service 15 TzuTing Lo
15:30
15:45
16:00 . !
Individual Work Package Meetings 60+ All
16:15
16:30
16:45
17:00 Soft Close
17:15 Free Time
19:00 Dinner Cruise (be on time!)
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DAY 2 (Wednesday, June 4)

Time Topic Mins Who
09:00
00415 Coffee
09:30 Welcome and Intro 15 Stefan
09:45
1000 DMP Update 30 Ozan
18;2 14C Open Science 30 Jose, Chus
10:45 break 15
11:00 Application of 14C Information in the City Context
11:15 Pablo Martinez {300K)
11:30 Paloma Trascasa-Castro {BSC)
11:45 Lu Li (NORCE) 120 misc presenting
12:00 (WP1-6)
12:15 Potential Usability of 14C Information
12:30 Mayeul Quenum (CNRS MF) - UHI
12:45 Sam Somot (CNRS MF) - ML Emulators
13:00
12;2 Lunch 60
13:45
14:00 Cross-WP discussions #1
14:15 WP3 —WP5: Driving  WP3 — WP4: How WP2 — WP3-5
14:30  datafor emulators  and when do we Potential uses of
(Persons: S. Somot, pass the new CPM  global prediction
A. Doury, ...) WP3 dataset to ensemble coming in 60 Misc WP reps
WP4? final year
14:45 (Persons: C. (Persons:
Caillaud, S. Somot, R. Bonnet, ...).
0. Gokturk, ...)
15:00 break 15
15:15 Cross-WP discussions #2
15:30 WP4 — WP6: Actual WP3 — WP6: WP2 - WP16
15:45 usefulness of Feedback and Potential uses of
indicators. Dz.mger discussion on the global predicFion' 60 Misc WP reps
vs. mortality data usability ensemble coming in
16:00 thresholds session for CPM, final year
(Persons: ...) Emulator, ESD (Persons: R.
(Persons: ...) Bonnet, ...).
16:15
16:30 Flexi time for issue tackling 45 All
16:45
17:00 Close
17:18 Free Time
18:00 Possible Walking Tour
19:00 Own reservations for dinner - see guide for suggestions

19



Time
09:00
09:15
09:30
09:45
10:00
10:15
10:30

10:45

11:00
11:15
11:30
11:45

12:00

12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45

DAY 3 (Thursday, June 5)
Topic Mins
Welcome and Intro 15

Report back and summarising across discussions

{flagging any issues, highlighting points to follow up on) sd

Break 15

14C Road Map
+ Scaling Up through Knowledge Networks
5 min - Intro
30 min - Group Discussions
30 min - Plenary Discussion

60
(+ buffer)

Project Planning - final year:
Policy Event in Brussels; Finances;
Communications & Qutreach (WP7 Plans and Needs from 45
Consortium);
General Assembly

Official Close of Meeting 15

Lunch available

Potential WP1, 6 Meeting (Hybrid)
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Overview of CWA'’s Climate

Forecast and Cross-Domain Service

Tzu-Ting Lo
Marine Meteorology and Climate Division
Central Weather Administration

Central Weather Administration

Impetus4Change Annual Meeting 2025 June 3-5, Prague

Background Information of Taiwan g

« Taiwan is located between Asian continent and the Pacific Ocean, with a steep topography.

« In different seasons, Taiwan is affected by different climate systems like, monsoon, subtropical high, tropical
cyclones...etc. Furthermore, MJO, ENSO and decadal phenomenon will also be important factors.

« Combining both complex climate and Taiwan’s steep topography, rainfall is unevenly distributed.

vasy —

B T = e T T [
] | ranund I o
s o
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cold High o | 0 | | Dry season g
Wiriter Monsoon E ! ! ! =
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Threats of Extreme Climate events in Taiwan g

@ Heat waves 2 cold surges
heavy rainfall . Severe droughts
O Strong tropical cyclones
2 200204 2016 2020 fiﬁq;‘ 2024
~EEER 2
1980 oglsmi\ HRER L 9;;
15 - BERR
1977 1994 (Diﬁxll " \
SoxEm O unEnEs A Soas
1 \ N A & EEEE
03 \2wmu1
- EBEXR
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fdeasms
4 1083 \ Pt Bonan sl
= oRmM E1REB  \1068 Omngs s
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15 5 10880
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3

Roles of post

Global

Statistical Post Process e
Forecasts

- Downscaling/Bias Correction

,7) e I =
; r§° Observation Original forecast Statistical ° County/Township

Post-Processing forecast products

D22-D28
, l‘:::
i
H
H

éijzgzzgxu

Cross-Sector Applications
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m What do they care about?
m What can we provide?

m How to communicate?

« High Temperature

« Wind Speed
* Wind Direction
+ Insolation

+ Cloud Amount’

* Low Temperature

PP
) B/ Fishery

Hydrolog\;‘\\‘

i . I H Cross-Domain
B ! Service

Green

Energy Ag ncultu'r/e

« Drought
« Extreme Rainfall

« Typhoon
* Heavy Rainfall

ﬁ
-

from MEMEERENEREERAFR
019 D dre gt (OO0
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Limited Water Resource is the biggest challenge

* The average annual rainfall in Taiwan is higher than the world average, but the available water
per person is below the world average.

* Obtaining accurate rainfall and drought forecasts is very important issue for water resource
management and allocation

Avg. Precipitation. Avg. Water Resource
{mm/year) {M?/person/year)
247 Sy Taiwan g 4074
22360 mmm—— Philippine L 9320
1718 G Japan D s
170 Gy India 3795
1004 G UK
1000 G Maly D 52%8
760 GEEEEE  USA i 25,565
750 G France W 7.001
660 China 4958
2 Canada . 167,00
460 Wu Australia L 188,550
100 @ Saudi w0840
973 G Average NN 21,79%

USABLE

20.3%

Under-ground
Water

READ: IS
[THYH

Source: WRA ~ ¥ ithin k& Fil TR R MR IR BN

Science-Based Water

- In collaboration with water resources agency, CWA provides seamless rainfall forecast and customized
reservoir-related products for all water catchment areas.

- Through the cross-domain cooperation, the rainfall forecast data are shared with Water Resource

Agency to support flow forecasting, reservoir decision-making, and water resource management
applications.

» Seamless Rainfall Forecast .

O mEAEHEABEN ® Aoimm — EE EESEOE o o

inflow forecasts for all water catchment areas

¥ .\mnl'lll'~'!l|lll||
=z e t .
= = "
e = B w00
- = s o e
» P e
P — = 1-4 weeks forecast
= _— 100 =3 i
= — 4
~ - — - S 6 months forecas
s — 2O o\
—] i

-'-‘e — e
o5~ _E—— 202305 302306 302307 302308  J02UDA 30230  J0INH1 302343 302401
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Close communication between meteorological and hydrological agencies

Water
Resources
Meetings

Sub-Seasonal
to Seasonal
Forecast

Climate
Information
Application

Green Energ

« Attend water resources meetings every month and
irregular drought relief meetings, water supply review
meetings.

« During 2020-2021 mega drought, CWA delivered
forecast information through almost 160 meetings and
provide real-time consultation service via LINE.

Hydrology

A

riculture Frishery Green Energy

Agrometeorology Observation Website

Station data display: more than 600

(monitor variables: temperature, rainfall,
ground temperature, soil moisture, wind speed)

Location-customized refined forecast points: 733
(forecast time length: 1-3 hours, 1-7 days, 2-4 weeks,

and 1-3 months)

humidity,

http://agr.cwa.gov tw
Cooperation with Ministry of Agriculture 7-day forecasts

Real-time monitor

week?2 extreme event probability forecast

25
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Agriculture

Weather & Agriculture Early Warning App

= Provide warnings for High/Low temperatures, precipitation, and strong winds based on crop species
and their physiological tolerance

« The forecast and warning information enables timely protection measures, helping to minimize
potential damage and safeguard agricultural productivity

m 0 smmnexan OO sunzEiE 0 smEne e

[T %
W i
s 8 17000 By
L .
Low Temperature i
High Temperature ey
0 | &=
55 4 B .
S T Strong Wind I

Precipitation

* Aquaculture Fishery : extended periods of low water temperature can result in fish mortality
¢ Capture Fishery : northward migration of fish habitats under warm sea temperature

Northward Migration of
Fish Habitats

2008 Cold Event resulted in a total
loss of 350M NTD (11M USD) for
Penghu Acuaculture Fishery Industry

o 8

Latude(h)
M4 245 248 247 M8 M9 250

“s,',,,.m,, ;wwd;mlnm;‘100m’
ws ws om0 w21 w2 w2
—

WSS FERASERANGRMS NS
2

o RERAARFAGE FALRBSR ¢ 5 LS RAART ALY
R ROREAERMEN ERESNORMNT (RHEE : M -
223

Government Promotes Fishery Insurance
for Cold Weather Concition
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Outreach to Promote/Translate Climate Information

- CWA will establish partnerships with farmer’s and fishermen’s associations, holding workshops and
educational trainings for users, and promote customized meteorological services

CWA Climate Service on
agriculture Seminar (2022)

Promoting customized weather P ized weather L ions for agri e and
services at fishermen’s association services at farmer’s association fishery workshop in 2018 to 2021 13

; A
Wmd/SOIar Energy 1 * In response to climate change and the
2050 net-zero target, Taiwan's energy
policy aims to achieve a nuclear-free

homeland.

Due to the strait effect of the Taiwan
Strait, the Taiwan Strait has become a
most suitable region for the development
of wind energy in the world.

20258 —— 20cw

| 20305 316w

.

The development of renewable energy is
highly influenced by weather and climate
conditions. Meteorological data helps to
accurately assess costs and benefits,
leading to optimal decision-making.
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Meteorological-Information Based Green Energy Operations Center  htips://greenmet.cwa.gov.tw/

@) xsnnanaunsnc

Provide historical, present, and future meteorological

information

+ Wind Energy : 100m wind field, air density, wind
power density

- Solar Energy : solar radiation, temperature, solar
power density

Promote the use and sharing of green energy
meteological information, help related industries
understand how to use it correctly, and keep
collecting feedback to keep improving —helping
accelerate our country’s green energy sector.

— Early Warning for All — Customized Products ——

e

Make Plan BeAlert  Take Action 4

/ Fishery Hydrology\\‘

Cross-Domain

; B i P
Service H

\  Green

Enersy Agrlcultutg'

=
3 @ B
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Development of Al downscale in CWA L

Generative Correction Diffusion Model (CorrDiff)

Typhoon Gaemi: CorrDiff downscaled from global NWP forecast

. Wind Spood (TGF rscalo TGF
10-m Wind Speed (TGFS and CorrDiff downscale TGFS) O it T 2054072306 Forecast ow 000

Initial Time:2024072206_Forecast Hour: 000

\

Current Limitation:
—t ® Limited training data (only 4 years)
- i ® No direct precipitation output
TTiisnuanasuasiaianssassanid ® Terrain effects not included

Improving and Opti ing CorrDiff model

wperved vained on (x.y) pae

Fawy | o UNet | s iy
'a’ ;'\\\4 ’ % /*B %
: \ EDM diffusion | .
Y NOY) —e i

erarative bained on 1y condiioned on y

® Optimizing (Sensitivity experiments)-2025

® Improving modulus

v Applying diffusion models to produce probabilistic forecasts
v Incorporate topography information into the latent layer

v Adjust the CorrDiff model across different resolutions and

spatial scales, expanding its usability.
[Collaboration between CWA, NTNU, NTU and NVIDIA]
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Experimental Design S
Data Preparationc [ Training ° Testing J ° Inference
L8

ERAS <> =
esr) 8 ——— | CorrDiff
= /
< I E—
TReAD
(2kam) U (Optlmlzmg ) ( Improving )

Training Data | Spatial Training Testing
resolution

25 km 19912015 2016-2023  P(Precipitatio P, T2M, U10M, P, T2M, U10M, V10M, MSLP,
n) Vi0M TIZIUIV (85019251000
hPa), Q850
TReAD 2km 19912015 2016-2023 P P P

Dynamically downscaling using WRF model from ERAS re-analysis "

ation of CorrDiff Downscaling

Surface2P

Normalized RMSE Comparison by Method and Season (Updated)

Py - = =3 EY e

NPT
= «

» The Surface2P and 3D2P experiments produce more accurate rainfall patterns
and amounts than P2P experiment.

10
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Benefits of applyin

Probability

(S distribution
— J) —=»| ~ - — —
. N 4

Forecasts

Global
Forecasts
Statistical Post Process

g - Downscaling/Bias Correction City/Township
/ 0 2 ot - forecast products
. o —

e

Optimized CorrDiff

Cross-Sector Applications

+ Under the various extreme weather challenges, we use statistical and
Al/ML methods to develop high-resolution and accuracy forecasting
products.

- CWA establishes a science-based and robust framework for providing
customized forecasting products and maintains strong collaborative
relationships with all stakeholders.

- By utilizing seamless forecasting information, we aim to enhance early
warning capabilities, enabling cross-domain users to establish
adaptation strategies and reduce the impact of extreme events on
various sectors.
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your attention.
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