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Agenda Session 1

9:00-11:00 UTC

Seasonal climate forecasts - calibration, downscaling and multi-models

CHOLV RS SECLI-FIRM overview and industry case studies Albertotlroceali (UEA/WEMC) andiCase Study

Leads
Seasonal climate forecasts:
9:20-9:50 e Downscaling and bias correction Alice Crespi (EURAC) and Marcello Petitta (ENEA)
] ’ o Skill, probabilistic forecasts and bias correction Phil Bett (Met Office)
e Multi-models Kristian Nielsen (AWST/UL)
CH S B Seasonal climate forecast multi-models discussion Discussion — Chair: Kristian Nielsen (AWST/UL)
RO BRI Summary and take home messages Alberto Troccoli (UEA/WEMC)
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Value Assessment

Group A Climatological —N &CLi jl> (mDae:;:‘or:ig(_
“control” information < IRM reward ratio, ...) (" Assessment of )
seasonal
G B 4 Climatological B — cllmalte for:;:ast
roup information PLUS | &CLi LIEEERL £ \__ Yaluea /
“test” tailored climate | (margin, risk-
\_ model forecasts IRM reward ratio, ...)

A control case only utilises climatological conditions based on historical averages,
while a test case also considers individually optimised and tailored state-of-the-art
probabilistic seasonal forecasts
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Modelling Options for {1

How are weather-related decisions currently

made in our project Case Studies? 9

Value-Add Assessment MENU
Which Economic Assessment methods are

used, or could be used, to assess and support

o **AVOIDED COSTS** / ..
those decisions?

o **ECONOMETRIC MODELS**

MENU OF ECONOMIC ASSESSMENT METHODS

o **DECISION THEORY MODELS**

o *CONTINGENT VALUATION APPROACHES* the potential benefits of using

seasonal forecasts?

E : How can we use those methods to quantify

o PARTIAL AND GENERAL EQUILIBRIUM MODELS

o ALTERNATIVE METHODS :# What can we learn from each other across
b Case Studies, Areas and Sectors?
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Climatology Input

Actual Input data

Decision Making
Process

SECLI-Firm Seasonal
Forecast Input

!

Performance Indicator
with Climatolegy Input
(IP_E)

|

Performance Indicator
with Actual input data
(IP_C)

SECLI-Fim Seascnal
Forecast

[IP_S-1P_Cl<
[IP_E4P_CI?

k4

Performance Indicator
with SECLI Input
(IP_S)

Climatology

e
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Met Office

Decision

. Reduce Ri
*Preven , — )
= Corrective Opt i
o e Offshore Operations
& Maintenance
Wind & Wave

Conditions

* Climatological data
* Model Outputs
* Proxies (weather regimes)

Position the * Book Boats
Company in * Schedule Teams
Advance * Schedule Waork

Seasonal Forecast
Infarmation
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Seasonal climate forecast

multi-model dataset

Multi-model
e e s oo sw * GAthered and homogenized unprecedented

Dates  1993-2016 1993-2016 1993-2016  1993-2

| data set from 15 different model/model

X X X X
2m Temperature X X X X . .
Maximum Temperature at 2 Meters X X X X
aberid. = I © - versions in one place and format
10m u-component of wind X X X X
10m v-component of wind X X X X
10m wind speed X X X X
Mean sea level pressure X X X X
Solar irradiance downward X X X X
Snowdepth X X X
Sea Surface Temperature X X X X
Latent Heat Flux X
Latent Heat Flux Land
Sensible Heat Flux X
Sensible Heat Flux Land
Temperature at 500 hPa X
Geopotential at 200 hPa
Geopotential at 500 hPa X X X X
500hPa u-component of wind X X X
500hPa v-component of wind X X X

500hPa w-component of wind

‘
| ERAS SEAS-GI-Mon SEAS-GI-HF | ®
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Exploiting tele-connections
to Improve forecast skKill

* Using teleconnection indexes as the
predictand instead of the variable
itself provides a better forecast
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SECL Exploiting weather regimes
A FIRM to improve forecast skill

Weather regimes

* Improve the forecasts by shifting the
distribution according to forecast
seasonal mean
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Statistical downscaling

July mean temperature bias

Anomaly.based.downscaling

Exploiting statistical methods

to Improve forecast skKill

« Anomaly-based downscaling of seasonal
forecasts of temperature and precipitation in
complex terrain has a lower forecast error than
bilinear interpolation.
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Assessment of extremes for

management decisions

* The use of all the ensemble members
provides a way to estimate the probability
of unprecendented cold/warm winters
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Case Study 1

Case study 1 E

NEL: Heat Wave in Italy: results from SEAS5

|

AVERAGE TEMPERATURES IN ITALY 01/07/2015 - 31/08/2015
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Case Study 2A
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Case Study 2B
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SECII%K/I Case Study 2B

Case Study 2 Alperia: Mild/dry winter in Ulten Valley (2015-2016)

. . . 5 by o . i
using historical mean runoff as model ) g VR MASSSTAB SCALK
& g e { ) S 0 000 2500 5.000 Druckstollen | Galleria in pressione Staudamm/Staumauer | Diga
i n ut g ol Bt 2 ) e 1% L S . Druckrohrieitung | Condotta forzata Wasserschloss | Pozzo piezometrico
p z L5 f L Wasserfassung | Opera di presa Krafthaus | Centrale

using estimated runoff as model input SN R d Gl 3

using runoff forecast as model input SR Y I\

Measured water volume

A N %,

ST. GERTRAUD 3 5\ ST. PANKRAZ

% St ’ e S. GERTRUDE STNIKOLAUS | @ KVé‘S; z\:?;bl:;; 5 STWALBURG S.PANCRAZIO

VeiBbru 9 ) urga v PankeaZer Stause ana
o i : Falschauer Zoggler Stausee =KW St. Pankraz "~_,

L
CI S. Pancrazio -~

S

The case study 2 is applied by Alperia to a system of 6 hydropower plants in
N series in a valley (the Ulten Valley) that is 40 km long. Alperia is comparing
Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16  Ago-16 the results obtained by means its management model by using as input the
climatology data and the new EURAC forecast model.
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Case study 3 ENEL: Wind variability in Southern Italy: results
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SECIRLI\/II Case Study 4

Case study 4 ENEL: High/low winds in Spain and energy generation: approach

A. January 2014 — march 2014: High production from wind. ) . ST 2t
y gnp We are working on the downscaling of the 4;%7«,,} ey
B. December 2014 — January 2015: Low wind production SEAS5 data to the ERAS5 grid. f . /f’
( 7"
Case A: January 2014 — march 2014: High production from wind. . _ . : : ? 4
o —\ o~ Case B: December 2014 — January 2015: Low production from wind. -\ {\7 ‘gf o Temperture
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Study 5A

Case study 5 ENEL: Strong EI Nifios and energy mix planning: approach

[ We used the best weather station inside each basin from IDEAM* dataset.] Guatapeé
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Case Study 5B

Case study 5 UL AWS: Strong EI Nifios and energy mix planning: approach

"Direct" forecast of river flow from relation with precipitation over catchment area

Corelating
Quantile precipitation with B
mapping used for river flow to predict ae—— T — 255 SU—
downscaling data the later | — oirectcor. torecast el Nino el Nino 2015/16
é 0.5 | el Ninol
> | |
| ukMOsys14... () () () g 0.01
<
Jecrwesys Finding best MME -3 W | | | WY,
Seasonal forecast combina}tion with 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
and reanalysis data relation to Year
precipitation Selection of method and
comparison with Celsia's
. . - . . internal model and first
— Teleconnection forecast of river flow from utilization of teleconnection patters for SST estimation of added value
Estimation
\_/— of teleconnection Exploiting this r=074
between SST "MME" to forecast 1.0/ — obs.fow 1997798 2002/03 2009710 Case study
(ERAS5) and flow river flow g |e=tben e ol 0 201516
< o5 Koo ! e
©
. . . E o0
<
. . -05 |
Estimating of best AL ! | | !
Combination fOr 1993 1995 1997 1999 2001 2003 52!;? 2007 2009 2011 2013 2015 2017
global SST

predictions.
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Case study 6: North Sea waves and winds

Case study 6

North Sea wind and wave
impact on maintenance
planning and logistics

I

Case Study 6

Hsig [m], thresholds indicated in lightblue

ble membersI o
Observations
Model

Borssele March-April 2020:

Blue the observations,

Red the reference model forecast,
Grey 10 ensemble members.

Met Office

Overlap is quite good, except for
26 March — 02 April, though one

of these members shows a good

overlap also in this period.
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Case Study 7

( ) September 2018 downtime case study Long-term verification
. Pll'obability of exgeedance of Probablllty of exceedance of . . .
Ensemble forecast (MSLP) e wave o s apicon vawe eght st « e.g. Brier Score, Brier Skill Score
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. . L .
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SECLI
IRI\/II Case Study 8

Case study 8: - Anomalous winter conditions on energy demand in the UK as assessed by National Grid (NG).

Feedback from industry Tailoring of data 2. Tailoring of seasonal forecast input to generate
partners includes: 1. Tailoring and evaluation of new dataset for weekly peak demand forecast
the improvement of current risk management
o Importance of being able to calculation (ACS) To allow NG to use a seasonal forecast,
eas”y integrate any new data With only minimal changes to their current methodology,
into NG’s current processes. We propose shifting the current observed climatology

According to the forecast seasonal mean

* Focus on integrating seasonal
forecast data into NG’s
standard methodology for
forecasting the risk of peak
demand in the winter.

Historical Forecast
Observed Mean mean
climatology
Forecast
climatology

i
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SECLI
IRI\/II Case Study 9

Case study 9: Managing the water supply and demand balance including Summer fluctuations in demand e.g.
June/July 2017

Feedback from Tailoring da}ta —Upderstandmg the relationship between Extended p.I'ObabIhS'[IC demand
industry partners : broad scale circulation patterns and demand forecast using forecasts of
. Weather patterns
* Seamless approaCh to %%g _ﬁ]_h-iﬁ—rh_ ) Pattern 1 of 8 Pattern 2 of 8 Pattern 3 of 8 Pattern 4 of 8 =
integrating seasonal z: ; . PR [ T Deman Tresho non Excecamnce
forecast information into :::- j‘ )h“jm s | IS y :
the water industries & AT, == 4 P 15 ‘ . B
decision processes - | 411
Focusonextending o /TR -
current 10 day ahead ;- . 7 _ - e - el ¢ ¢ - RO
demand forecast. o AT " AL SIS e 8
® Need tO Understand §5} M Mean Sea Level Pressure (MSLP) anomalies (hPa)
feature of the weather i i .
causing changes in it rﬁ:ﬁr':’“— —_
demand a5 m -

Winter leakage (Muday)
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Planning the

Trial Climate Services

Delivery methods

* Agreement on the use of ‘trial climate service’

Teleconference / Post-processed data Training

Demonstrator Visualisation Briefing document
J webinar (relevant indicators) (with WP5)

* The climate service delivery methods for the case
studies decided in consultation with industry users

cs1 v v

Cs2

* Detailing the co-design of the trial climate services
* Documenting the engagement and interactions
with industry partners
e Sharing ideas with other project partners
 How the industry decision making processes are
being incorporated into the co-design

Cs3

Cs4

AN N N I N RN

Cs5

Csé

DN I N N I N I N NI RN

Cs7

cs8 v v

DN IR N N I N (N I N (N N
DN N (O I N I N N I N RN

* Considering the approach to evaluation of trial climate

. cs9 v v
services

* Understanding the wider opportunities presented by
the case studies
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Trial Climate Service example

Case studies 1-5

SECLI-FIRM will deliver trail climate services to demonstrate how the use of
Improved seasonal climate forecasts can be used in management decisions

B OF ot #C3SEJUWEMC
(opemcrs SECMWF (g, %'wemc  C3S CLIMATE & ENERGY EDUCATION DEMO

vax)
~ WEMC eurac y
eTeo | RS, | Tesearcn alperia


https://c3s-edu.wemcouncil.org/

SECL Trial Climate Service example
2 FIRM Case study 7

O March 2018 o May 2018 o November 2018 o June 2019 o December 2019 o On going
resentation of initial ular mon
ideas at Offshof teleconference

oloy n een Me

MO/Shell SECLI-FIRM workshop MO/shell/UEA
teleconference between MO/Shell and teleconference
MO/ENMI

teleconference

iiiii

SECLI-FIRM h
workshop: rogress
hared with Shell and

MO hosting a workshop
Shell visit MOfShell teleconference

ion

Joint preparation of Joint preparation of between MO/ Shell/
i MO/Shell/KNMI/UEA
report D11 report D1.2 Shell visit (USA) KNMI/UEA Toaing aher ShcL -

FIRM industry warkshop.
April 2018 June 2018 May 2019 September 2019 March 2020 -

[Postponed until

/ December 2020]

 Case study 7 has benefitted from extensive knowledge sharing (via frequent
e-mail, face-to-face meetings and user workshops)

* The iterative nature of the developments has been documented, which
charts the evolution of the proposed visualisation, from a simple table of
the probability of non-exceedance to a plot of the deviation of probability
of exceedance for key industry thresholds

* The latest visualisation supports the decisions defined in a typical offshore
industry decision tree
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Case study 1
Heat waves in southern Europe
and energy generation

Focus: Heat waves in southern Europe
for energy generation and demand

Boosting decision making

products dor the identifict i of extreme summer heat wave
power system.

Case study 2
Dry winters in northern Italy
and energy generation

Focus: A mild, dry winter 2015/16 due

+ How can ENEL ge the fisk:

system over the Mediterrane:

ith extr

The seasonal forecasting context

France - the impacts on energy genera

tempe
‘extreme summer weather such as occurred in ltaly in July 2015.

Sectoral challenges and opportunities

production)

« Power pr d hedging of

plant cooling?

decision making

« The main objective of this case study is to ilustrate the benefit «
roducts to d

Focus: During thedirt days of March 201
vanablllty in the wind regime over Italy

over the

for supply-d d balance

+ How can ENEL and Al i g associe
The seasonal forecasting context
« This case study focuses on seasonal forecasts of precipiation &
forecasts of precipitation and snow pack will be used to forecast
of potential energy stored by snow and ice.

Sectoral challenges and opportunities

Boosting decision making

+ The main objective of this case study is to llustrate the benefit_of c
products to dentfy variabilty in the wind regime that impacts on th

+ How can ENEL effectively manage the risks associated with extrer

Case study 4
High/low winds in Spain and
energy generation

Focus: Sustained high and low wind ¢
energy generation in high penetration m

Boosting decision making

+ The main objective of this case study is to ilustrate the benefit_of
products to predict energy production in markets with high penetrz

 power price  hedging of The ing context
+ Prediction of gas price movements in a context of low hydroelec .
les. ;
‘demand net of total renewables. oo, The context

« Optimising effic ency in hydropower production management (A

Sectoral challenges and opportunities

« Power pr d hedging of

+ Managing variable wind power production in a multi-asset system t

« This case study focuses on demonstrating the impact of using winc
r a big utiity with multiple generation assets of diferent technolc
such forecasts, the case study will explore the value of this inform

Sectoral challenges and opportunities
+ To know in advance the expected energy producton from renewat
the generation with conventional pans.

« When will | need higher generation from nuclear or gas plants? Hc
‘complement the wind energy? Can | reduce my fossilfuel costs by
optimize the operation of my energy assets 1o increase my revenu

©)

e
FRANCE

Case study 5
Strong El Nifios and energy mix
planning

Focus: Strong El Nifios in a South Ameri
mix planning

Boosting decision making

+ The main objective of this case study is to ilustrate the beneft o
products to predict the expected amount of flo d tre tydr o resou

+ As a complementary study, the case study will estimate how an o

technologies can be achieved in Colombia. This could help to v
as strong EI Nifios when relying on a single energy source.

The seasonal forecasting context
+ This case study focuses on demonstrating the impact of using se:
big utites with a arge proportion of hydro power in thlr portiolic
Sectoral challenges and opportunities
+ To plan the future hydro resources during E1 Nino-La Nina events
+ To buy fossil fuels options in advance at lower prices o compens:
+ To design a future energy mix adapted to the local climate variabi

Met Office

Case study 6

North Sea wind and wave
impact on maintenance
planning and logistics

R ——

|

Focus: North Sea wind and wa
for maintenance

Boosting decision making

the use of vessels for offshore maintenance or supply operat

The int to i

Case study 7

Energy logistics: wind and wave ¢
conditions e

Focus: Wind and wave conditions during s
months in the North Sea and energy logisti

Boosting decision making

* The main Wle:lwe of this case study is to illustrate the anu:a'lon of lc
enty

Case study 8
Winter weather and energy system
balancing

Focus: The use of seasonal forecasts
Grid Operator

Boosting decision making

Case study 9

Water management to identify
periods of stress to the
supply-demand balance

Focus: The use of: forecasts forwater
to identify periods of stress to the supply-demand balance
Boosting decision making

« The water industry case studies wil explore the application of seasonal forecasting to identify periods
of stress to the UK supply-demand balance. These seasonal signatures may highlight chronic or acute
which

the igh suppl
The seasonal forecasting context

« This case study will explore the ability e o

of dry and hot summers, or

. oft
better predict the UK winter mean electricity demand and wind po

The seasonal forecasting context

inter toa high
demand and support preparedness in terms of capacity and demand management.

« This case study will also explore the abiliy to idenify acute stress (highly variable demand) including
eat waves o extremely cold andlor freeze-thaw conditions. If such conditions were predictable at

United Natior

and spring momhs‘ cktaung arier docmio N G retused
The seasonal forecasting context

+ Seasonal forecast evaluation will consider the skillof predicting calm w
(September to November) and spring (March to May) monihs in the N¢

+ For offshore maintenance planning meteorological paramete
height and mean wave period are important. This case Stu
forecasts of wind (at 10m up to 100m height), and wave (v
conditions in the North Sea, from a cimatological and foreca.

« This case study will assess the skilland value of forecasts of
possible (i.. at long-lead times beyond 15 days ahead)

Sectoral challenges and opportunities
* Optisng e schduingof wsse e and personet mare
Oheraions and manienance planming

+ When should the vessel hire take place, and for what period,
specificd fshore operation that s scheduled within the sumit

+ This wil be illustrated from the point of view of the Asset Manager or M

Sectoral challenges and opportunities

. em
and

. such
efict pera ioal B ani .

+ Atpresent, the latest weather
industry i tradilonally very conservative, with limited use of forinig
outputs, or even climate projections and teleconnections.

. information, to
‘demand and wind power.

Sectoral challenges and opportun

timescale, it would helg fla high variabilty in demand and support preparedness in
terms of resilience.

Sectoral challenges and opportunities

- The ipply
of autonomous water companies. The sector is overseen by the Offic.of Water Regulation (OFWAT),
‘which focuses on consumer regulation. The Environment Agency focuses on environmental regulation.
The water businesses constantly balance supply of raw water with demand. Both supply and demand

peopl anadin
. Aneaﬂ of eachwiner, e UK gridcperator mustesimate he derm

1 moet s demand,

+ By identifying potential risks to the system ahead of the winter, we.
luce balancing costs over the winter period.

cependency a1 e wat fer

we will expl itis possible supply.

and optimise operational costs.
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In conversation

« Stakeholder workshops: www.secli-firm.eu/events/

* News items and newsletters: www.secli-firm.eu/news/

_ _ g @SECLI_ FIRM #SECLIFIRM
 Social media:

&
SECLI-FIRM
e Partners interviews:

www.secli-firm.eu/team-members/
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