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&Rl f## 77 (Science-Based Solutions for Climate Governance and Net-Zero Pathway through
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1. Ry« fREEEEFRHELL T Climate Services in Support of Climate
Governance and Net-Zero Pathway: Taking Energy Transition as Example | fyrEE

TTEHEHRS - /M aREIRERE BN » SR SCRIEIRS 2 - AR B
RACHE - N7 A0E 16

&>

Climate Services in Support of Climate
Governance and Net-Zero Pathway in Taiwan:
Taking Energy Transition as Example

o2 Nov. 15, 2022

7
:

Outline @

- About Taiwan:
& Background and Current Energy Situation

n Promotion of Climate Services for Grean Energy

B Public-Private Engagement

% Future Goals
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About Taiwan:
Background and Current Energy Situation

Background I @

A\ Geography

The-area of Talwan s abour 36,000 square kilomerers,
Abour 70% of the lsland's terain Is mountainous, with the
highest peak-ar 3952 meters, and the plalns are mainky
concentrated on the western coast

m Population

There are about 23 million people In Talwan, |
mare than 70% of which are concentrarad inthe
five major metropolitan aceas in the west,

'y
= Economy
A of 2022, Taiwan is the 2150 langdest economy in
the world, High-tech and service industries make
up maore thian balf of Taiwan's GDP,

2020 Energy Situation I @

Almaost 98% of its energy is imported
and the rest [s Indigenous.

a44% 5o,

Crude OH & Petroleum .
Aenowahie

11%

Electricity generation is mainly

coal-fired and LNG-fired. 36%

* LNG; Liguefied naturad gas

In recent years, Taiwan has been actively promoting renewable energy, and solar
photovoltaic capacity in particular increases by 150mW per month. Keeping the
electrical grid stable presents a big challenge.
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Energy Transition Trendsl @
In March 2022,

Talwan officially published Its Pathway to Net-Zero Emissions in 2050,

The current share-term installation targen for solar energy is J0GW in 2005,
firllovwestd by 2GW e in 2026- 2030, and Wming 1o reach 40-80GW In 2050

Short- and mid-term (~2030) : Long-term (-2050)

Increase indigenous
renewable energy

Maximize indigenous renewable energy

J Salar PV 20GWY by 200% 2EW year SR -HE0 Towards bigh efficiency moduies A0 B In 2050

'/ Offshare wind power

. 5.6GW by 2025; 1.5 GW/fyear 2026-2000 Almirg o reach $-ABGEW D 705

Renewable energy will replace fossil fuel as the main energy source. As
intermittent renewable energy increases in proportion, the stability of
power supply will be an increasingly important issue,

Promotion of Climate Services
for Green Energy

Energy sector’s needs and priorities @

= Enersy systems are the driving foree of economic and social development. Energy was included in the
priority areas of GFCS in 2015

= Under the trend of energy transformation and ret-zero carbon, the share of renewable enenzy s expected
to increase dramatically.

B The ever-expamding enengy systems are imcreasngly vulnerable to (he vagaries of wealbier amd climates.

Energy secior’s needs and priovities af different siages

£ Tmpact =N
1 assessmentand |
lection
R e e e e

selec

¥ Py and etaslard makeng
¢ Auslchan infrasty hEtaction andg
R e AT

a1 | # Imtegratiom and distibution
operatiun ahil nkan mijiply te parh
sile mnindenunce peaerating wnlt

+  Wymayyrr amwessmnnd aned vk s nssemed
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Meteorological Issues with ST
Developing Solar PV in Taiwan o AT

Taiwan has sufficient sunshine and wind
throughout the year. Currently solar and
wind power are the most developed sources
of renewable energy in Taiwan, both of Meiyu front in May and Jume

T i
which are highly weather-dependent.  For
solar power, in addition to the daily times of
sunrise and sunset, its generation is directly

affected by weather condilions.
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Meteorological Information Based Green Energy
Operations Center

In 2018, CWB, Bureau of Energy, and Industrial Technology Research Institute
worked together and built the Metecrological Intormation Based Green Energy
Operations Center to enhance the practical applications of weather and climate
infarmation in green energy development.

Promotion of Climate Services

Meteorological Information Based Green Energy
Operations Center

Green Energy Assessment and Optimization
% Providing historical monthly, seasonal, and annual average

data from CWH/WRF, including 100mwind, wind energy

density, solar sharmwave radiation, and solar power

Green Energy Monitoring
% Providing monitoring data {current and last 5 davs) to assist

" : ' = | e
in planning the maintenance of power genaration system

‘Gre=n Energy Monitoning

Offshare Comstrisction
Marine Westher Risk

Green Energy Forecasting

Predicting the weather of the next 7 days to help estimate

power generation and manags power dispatch

W Construction Decision for Off-shore
W'¥ Wind Turbines
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Promotion of Climate Services
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DA

|| Real-time Monitoring for Solar Power

Provides surface inselation and solar power density infarmation with Tkm resolution
retrieved from Himawari-8,

Retrieval

g Solar power density
Estimate of solar A e

lapanese weather geostationary
power density

weather satellive Himawari B

PLeS5Ray
(53R is surlace insolation, 1§ is conversion

Surface insolation erficieney of salarcells 155}
12100, Qck % 2022

|| Forecast for Solar Power @

Generates farecast information of insolation and solar power density from numerical
weather prediction.

¢ Decayhig average: DCA
= Dynarmic Mode] Outpul
Statistics, [MOS
Statistical

post-process

Corrected solar short-wave forecast

radiation forecast

i 120000 14,2032 | 2-meter temperature
Solar shart-wave radiation Fromm ol output

prediction frem numerical [T
models: CWE GFS, CWB WAF (55R I8 surface Insalatian, 5 15 conversion

efficiency of solar cells, 15%)

LCHI Ok, 14, 20E27

l Solar Power Assessment and Optimization

B Generates. and updates every 2 years, grideed
annual, quarterly and monthly solar energy
density data with Tkm resolution based on the ‘@
solar radiation from satellite data.

P Provides reference basis for site selection and

detailed planning for potential solar photovoltaic ey

developers. el
B On the basis of statistical data, operators can e
estimale tln-.mmra]_’_c annual L’_clmra[inn of solar ey

power plants, conduct site screening, and make
strategic evaluation for future development,

B The most suitable regian for salar photovoltaic
development in Taiwan is an the southwestern
coast, especially in Tainan.
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Promotion of Climate Services

Forecast for Solar Power

B Solar radiation forecast

B Plan view

B Time series lor single
point selected by
usErs

Lo LA

-Private Engagement

PPP and PPE

LT

S

Building cross-sector and cross-industry PPP (public-private partnership), and on the basis
of the principle PPE {public-private engagement) integrating the parties’ effart to enhance
the value of climate services for green energy

privato

= WM Congress defines  ‘partnership! as
working with international agencies, other

o

{rntions, acadentia, the media and the

privale sectar fa improve I ran|

. guality

and  delivery  of  oribical  environmental
Intarmation and services;

P e wolantary and  eollaborlive

relationships between varbous actors In both

public: and  private sectors; In which all

participants agree to work together to

achieve a common goal ar undertake specific

lasks

bl rephonal

= The purpose of PPE B o guide gl
and  nathsmal wsetlon by the WO and Qs
members o successiolly
participate in Uhe Ghobal Weather Enlemprise.

manage  and

& WMO proposed an engagement
o assist the cooperation between
private sectors and NMHS,
WO [aunched the development
raadrmap of PPE

=T
|

oo
]

m o WO published Palicy Framework
1

i -
l

|

for Public-Private Erpapement

WO proposed the Guidelines
for Public-Private Engagement
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Value chain of climate service in renewable energy @

Constructio
Sedaction n oM Gangratian Marikat
[ Grid
1
Usar [ resiesauper Dieve|oper Ciperator Generator 5
& Retailer
el
[aatiwince, Rt foud Pranticulate rsatber,
Weather temperatiere Wind, insalation, AT e O temperature
particulate matter .
info Ly plwcsain "8 1D, ke, precipllation,
SRR Hersder 4
precipitation wind spred
o Eith i ® Bencwahle sy anits: asing
I:slunnhrl.gl e ® Ensuning canstiuclion ssatbias. bt hon A gt wian
quality of power safety o
: & Selting O& M pawest generalion
Case generaticn @ Selecting suitable 3 i .
_ s schedule & Grid: using weather infarmation to
® Building a infrastucture for e o wnd rirg g
financial muodel weather conditions & "
sy

Communicating with stakeholders @

Atter investigating the potential opportunities of climate services in green energy, we
held meetings with private sectors, such as Taiwan Power Company, Taiwan
Cogeneration Corporation. and other renewable energy enterprises.

y EAeE
i

il @ :'rxlmu @.i
'.5{' fl.rl ‘ 1_:\' B 1w By
S AITATUNG
.

=

wpd

Cooperation with renewable energy units@

After meetings and discussions comes collaboration. It is not only about unilateral
data provision from CWB, but creates new apportunities that will benetit both sides,

In 2022, CWB signed MOU with
four private companies: AUQ,
Micro Electricity, DataYoo, and
Taiwan Cogeneration
Corporation.
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Platform for Communications and @
Experience Sharing

In order to promote and enhance climate services tor green energy-related industries,
a wul'i\bhup is held every year lo !Jruvidc a pidlfm’r:l for communications and

experience sharing.

Kaynote
speech

Applications in Private Sector @

DataYoo - Insolation Retrieval
g s sty o0 Taiwan Power Research
i Institute’s Electricity Map

Sarellive data from lapan Himawar 8
Resfer the Btesature

f=l Acceszes the weather and

& eivironmental data from
I el ; CWB and CPA, and overlays
- Comeiatioricoefficient o} retrised Insolation snd hull-sky the GIS to view the real-time

wain o i [pSTp—

weather conditions of power
I i _I | ; I,I I_ ! ,I I I_I ,' AN I.l I generation facilities.

AUO - Smart Energy Management System

. :....‘ e .-
o- ! virkial | o d 5 =i
174 v | sunshine - |
& | recorder | = =
sunshine sabedite --'Fr ] LT "EPA: Environmental Protection

recorder  image e T
Al virtusl T Administration

Future Goals

‘=
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&

_} Improve monitoring and forecast capabilities

Solar Power

to green energy

Eg. Solar power generation may fluctuate sharply in a short time due to weather
conditions. To stabilize operation of the power grid, CWB is investigating the
short-term radiation forecast technique based on cloud motion, and is

Continuing to improve weather monitoring and forecasting capabilities related
expected to start providing short-term solar density forecast,

Wind power

Providing real-time and forecast information for
wind power, including wind direction and speed,
wind power density, and wind power generation

S
&

%% Enhance applications

Enhancing cross-sectar, value-added
applications of weather information in
relation to green energy

‘g, Promote climate services

Building a public-private conperation mechanism so that industry,

government, academia, and researchers can join forces to create a

favorable environment for the application of weather information

in green energy industrializaton and accelerate the development
| of renewable energy in Taiwan

Photovoltaic power plants in Yantian, Tainan City, Taiwan
The design of the solar panel is based on the image of milkfish, a famous
delicacy in Tainan, to symbolize environmental cosxistence and co-prosperity.

16 AR [HEEHE | Climate Services in Support of Climate Governance and

Net-Zero Pathway: Taking Energy Transition as Example | 521

30



A ICDI AT R IR > REFRERIE R RE AL REZ e
FIHETTHIERR I - MBS e am SR (8 17) -

17 R8I T E AR ARSI AL R G B F R RIE2# )7 (Science-
Based Solutions for Climate Governance and Net-Zero Pathway through Climate
Services) | JEEELINEAN
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BRI LU SRR E R skrE 2 JEA B F s A T B EE R OER R
HEF | 23R T Rain or Shine: Meteorology's Vital Role in Taiwan's Renewable Energy
(& 18) -

AP
‘th ;

in Taiwan's Renewable Energ?

5 ‘

[
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18 RRFHNEEEEENRER T Rain or Shine: Meteorology's Vital Role in Taiwan's
Renewable Energy | &2 5
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(—) EERR[28EES WMO BEfE&FtE - H
Rt e HEFR K Z R/ ERFEEEEE
Ry R B REIR S AT B A R 2 — - 7?
11 A 14 H " The Role of Early Warning,
Anticipatory Action & Effective Communication for
Resilience Building | & ak45 i 1% BEIF&
FEFGEEHEE ZEERZES Dr. Richard
Jones » [FIHH Fo7 481 BETTHEIT AR » Ak B
FR#03 Dr. Richard Jones ER R H#EITI5E
DA U E AR IBF BRI S S

19 REFIEHGEE R

rH 7 B E & ER(E 19) B 4.2 /5 Dr. Richard Jones
() B ICDI A ERITERYE - 11 A 16 HBES BN RE K B R IE AT

( Monash Sustainable Development Institute )FSFHEERTZ2 B[ Interdisciplinary Research )
David Griggs FAEZEET 6w KM © Griges BHZIBE Y EREBIRE FETRE L

( Met Office Hadley Centre ) FAT: » # i aEE @R 2R RESHRE E - BRIEE
5] Griggs #H% /M 4HEZEHEBRIEIRS SORERESEIVITN » IR HRHE AR RE B
HEEHRGE HHE—PIIETE Griges BT TEN B A RN LR G a4
LB 8855 - v DU B R G Sy B B SR B2 o) B 5305 © Griges BIRIRE] » iE5%
FHETNB GBIk E B IEAVAERIHEE B R m T EREE B AETIA -
B A Rk 4k e . H AR RTHE(E 20) -

1’3".‘ ] 4

-

20 REFESIGEIFE - ICDI BFEERITREEEMNSE MK

EL7K SR FE AT David Griggs SR(TFEIAINM
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(=) 11 B 17 &y (The U.S. Center ) 22 " PREPARE’ d to Adapt Through
Early Warmning For All ; &3#%1% @ /ERIFREEFHFEZ G FERREZEIEE T
(Head of International Desk, NOAA ) Wassila Thiaw 3057 > JEEIEERFRAZ HiEE
RINESEF CH A B2 A8 R EF - R ESETT IR IR R BoAth B 22 142 B
sFEZBATHCR § Thiaw EETRERETT MRRFERAGTEBH » ZRUJHARFARZK
RERFE S RE(E 21) -

21 R EESIGEIEE - ICDI R EHITREEFE R £
KR LEZ B[ H T Wassila Thiaw A2l &8
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52 2022 . 8 HEEIETEENE KIGEBUAHRERE - W P ERARE AR » 15
BEAFIFREIEL TIMOEBN ZIEEA T » JRAZR COP27 &kl » MM yFa il % Bl e
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TR EENIGEE - B S B e B B 25 BT & 7 A e [ o % e e e [ A S (e 2
B BT RER » SRR 2 5558 )RR NRE) o SRBE ARG 2 MG BRI
o

PSR A E DAL A EHR e B B Pk R AR EE S IR E R P fim 25

EESIKEERIHHE LS (MHEWS) » sl ERE s K EPEENTHAR IBF
(Impact-Based Forecast, IBF ) > S22 il BRI BV THE AR TS > BUE R HATTEhE T8 > &
HESREHREFNES » AP ERARGHE " — @&, (Together for
implementation ) ZfZ /5 o REFCNEEIL#E S, - IRIT3m 2 SRR - KRETR
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