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Climate information requirements

/ﬁﬁaliencelg rejers to the relevance of information for _—
'y | OU2NXQa .OBcoktardsenyg OK2 A OS a

scientific questions are far from a reabrld Power
situation.
ACredibiIity It refers to whether an actor perceives NPT
Information as meeting standards of scientific
plausibility and technical adequac§ources must be
trustworthy and/or believable. Values
ALegitimacylt refers to whether an actor perceives Transparency

the climate information process as unbiased and
meeting standards of political and procedural

fairness Standards
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The researckprovider-service paradigm

A serviceoriented researchagendarequiresthe traditional chain NE & S
developmentoperationsservice LINE @ Ata tha¥e/béth ways so that not
only information quality is demonstrated, but user requirements are
adequately addressed and value illustrated This leaves a space for
transdisciplinaryresearch This chain should not preclude basicresearchto
take placethough
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Forecastequirements identified by users

ATargete roducts need to become widely available,easyto accessand
unders O, different professionals
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1 how the information provided can be used and
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Users look for climate forecasts online

Consistency Map

CPTEC,ECMWE,Exeter,Melbourne,Montreal, Moscow,Offenbach, Pretoria,Seoul, Tokyo, Toulouse, Washington But some elements are mISSIng
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Some key elements for users

AObservational uncertaintycomparison between reanalyses in a forecast
verification context.

ADefinition of standard procedurestandards are less common than one
would expect.

ATraceabiIity and quality controgjuality control and reproducibility of data
and products is increasingly important in the research community, but i
operational aspects are not solved yet.

AUser Indicatorsindicatorsoften donot have the same level of skill as the
meteorological variables.

Alnterpretation and communicatiarusers are often not experts, and even
when they are it is easy to misunderstand the existing information.
Communication is a challenge

ASynthesis and narrativeaow to deal with multiple lines of evidence in th
message constructions.
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Observational uncertaint

Sources of uncertainty of forecast quality

Nifia3.4 SSTcorrelationof the ensemblemeanfor ECEarti3.1 (T511/ORCA25)
predictions with ERAIntand GLORYZ1 initial conditions, and BSCseaice
reconstructionstartedeveryMay over 19932009

Prediction skill ENSO
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Observational uncertaint

Observational uncertainty is relevant to user:

10-m winc speedtrend (in percentageof the meanwind) for five reanalyses

andagre 7.6:*1 the multi-reanalysifMR)in DJFover 1981-2017.

ERA-Interim (b) ERAS5 (c) JRAS55
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Observational uncertaint

Observational uncertainty in verification

Correlatlon
£
-oq—DJ
=
ECMWFSysterd g‘C *
Period 1981-2016 L
SeasonDJF

Startdate: 1st Nov
Variable 10-m wind speed
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Observational uncertaint

Observational uncertainty in verification

Verification with two groundbased observational
datasetsandthree reanalysesTheuseof both types
of datasetsis very informative for wind energyusers
as they use them for the developmentof impact
modelsandthe longterm resourceassessments

O GSOD O HadiISD = ERAS5 B ERA| m MERRA2
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Observational uncertaint

Ob  «uational uncertainty in verification

Brier s O/’//. 'nd speed predictions above the climatological 90th
' the referenceforecast Observationalreferences
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Forecast month

ECMWFKSEAS Period 1981-2016
~ Leadtime: 1 month
™ Globalcoverage 1,542 HadlSDstations,whichare uie truth ~ J. Ramor
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Standards

A nonttrivial climatology definition

Thereis a large heterogeneityin the reaktime subseasonasystems different

Initialisations hindcastperiods,etc.

Limitedsampleg(evenin the hindcast$ leadto : lackof robustnessn forecast

guality estimates definition of the climatology,biasadjustment,etc.
 Forecast  Hindcasts,

|
| !
Status on Time Resolution Ens. Frequency Re- Rfc length Rfc
2020-10-27 range Size forecasts frequency
BoM (ammc) d0-62 TATL1T 3*11 2 fweek fixed 1981-2013 &/meonth
CMA (babj) d 0-60 T266L56 4 2fweek on the fly past 15 years = 2/week
CNR-ISAC d0-32 0.75x0.56 L54 41 weekly fixed 1981-2010 every 5 days
(isac)
CNREM (Ifpw) d 0-47 T255L91 25 weekly fixed 1993-2017 every T days
ECCC (cwao) d0-32 39 km L45 21 weelkly on the fly 1998-2017 weelkly
ECMWTF (ecmf) d 0-46 Teo639/319 L91 51 2 week on the fly past 20 years 2/week
HMCR (rums) d 0-61 1.1x1.4 L28 20 weekly on the fly 1985-2010 weekly
JMA (rjtd) d0-33 TI479/TI319L100 50 weekly fixed* 1981-2010 2/meanth
KMA (rlsl) d 0-60 M216L85 4 daily on the fly 1991-2016 4/month
NCEP (kwhc) d 0-44 T126L64 16 daily fixed 1999-2010 daily
Barcelana .
mﬂmm“ﬁ", UKMO (egrr) d 0-60 MNZ216L85 4 daily on the fly 1993-2016 4/month
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Standards
A nonttrivial climatology definition
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Standards
A nonttrivial climatology definition

april Fair CRPSS - Fcst time: Days 12-18
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_ Standards
Vocabularies

Vocabularies are part dihe development of the evaluation and quality control
(EQCand a prerequisite for the inclusion of decadal predictionghe climate
data store(CDS) ahe Copernicus Climate Change Service.
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Traceability and quality contre

Evaluation and quality control

The Co&_icus Climate Change Service is develtp@ngyaluation and
qualit O/’Q =0C) function of the climate data stwre

A P ’6 COS erarching EQC service for the whole CDS
A () Q ’ 90 aualitassessment of both datasets and
Pro. Vo/(/ //é/
R

Ss

SrniICuUsS
Europe’s eyes on Earth

imate Change
service




Traceability and quality contre

How traceable are both products and skill?

Generalisednetadata provision and workflow provenance is required to
ensure a minimum gquality of the forecalsésed climate information.

Systernd Seascnal Hindcast 15
memier

A

[ qa4seasfromDatasst |§-:|a4:ea£fmn'E-:Ia:el]

Data source

Subset of Systemd 5 I
{ Subset of ERA-Interim reanalysis J ‘ ubset of System4 Seasonal ‘

Transformation Hindcast
Calibration + *
n ) : |‘Zlaise-:: W IhJa:c:e:J i:]aisr:-:z E—
Verification : - 1
. Annual aggregation of ERA-
Dutc ome Interim Annual aggregation of Systernd -(— —
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: L A e
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Traceability and quality contr

How traceable are both products and skill?

Welldocumented packages safely developed are indispensable in an
operational context.

The Comprehensive R Archive Network Version control system

- packageshared in ftp and web servers track changes
around the world issues discussion

- commonstandards for R users tag vertsions
- easy installation branching strategy
- typical R documentation : unit testing

- typical warnings and error messages continuous integration
- checks

- to work on different OS
structure and documentation

package size Contributions and improvements
installation time opena new issue

workin a new branch
follow function standards
Profiling tools [EVIEWpIocess
- Profvisand Rprof mergeinto the master branch

ili isati lan next rel
- scalability and parallelisation plan next release

Barcelona
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Capacity factor iec2 (%)

25

User indicators

Seasonal prediction of wind capacity factor

Seasonal forecasts for Jan-Mar 2015

Lead time: 3 months
Start date: Oct 2014

Lead time: 2 months Lead time: 1 month

Start date: Mov 2014 Start date: Dec 2014
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Probability of
terciles

Below norma

Probability of
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——— Above P90

—— Below P10
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members
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Observation

Seasonal predictions of DJF
capacity factor over North Americ
(124pp x2-BEnb O éndl
the first of October, November ant
' December for the first trimester of

- 2015,ECMWF SEASS, reanalysis

ERAInterim, hindcastover 1993
2015

Oct Nov Dec

RPSS 0.23 0.25 0.24
BS P10 -0.18 -0.23 -0.16
BS P90 0.06 0 0.03
CRPSS 0.11 0.08 0.08
EnsCorr 0.5 045 042
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o _ User indicators
Decadal prediction of crop yield indices

WMO recognisedglobal producingcentresof decadalpredictionscontribute with the
definition of standardsfor decadalpredictionsdata and products,while C3Spromotes
the evaluation of the Europeanmulti-model and the illustration of the decadal
predictionusein, amongother sectorsthe agriculturalsector
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_ _ User indicators
User value: wine making

A wine produceris usingseasonaforecastsof springrain (providedin January}o
makedecisionsaboutwith the objectiveof maximisinghe payoff of the production
of a 70 ha lot. Forecastvalueis user specificand is the basisfor the useroriented
forecastapplication

Spring Rain (SP)

Action/Obs  Yearly valuavith respect to the business as  moeaersge @&

Hit ) .
€ Roha T usual option for each forecast possibility ~ Noma
+33.597, Below Average
S

-8371,2 ‘ -1196 EESr;;Protection cpp
-8371,2 ‘ _119.6 Ea;:;py Management Ccm

0 ‘ O Yields Y

0

0 0
-21.343 ‘ -304.9
-15.484 -221.2
+6.636 948 ¥

-400 -300 -200 -100 0 100 200 300 400 500 600
$:;:puﬁng € ha

@
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INn auserorientedservice

Mean sea

Interpretation and communicatio

Do not underestimate the power of an image

Scorecardsand comprehensivalisplaysof forecastquality measuredoecomeessential

CMCC System 3 Mean Bias (Pa) Correlation FCRPSS FRPSS
level pressure
Forecast month Forecast month Forecast month Forecast month
Start date Region 1 2 3 4 5 6 1 2 3 a 5 6 1 2 3 q 5 6 1 2 3 a 5 6
Tropics (30S-30N) B301 535 90z ®©44 ®09 ®19 074 055 [ 040 025 022 028 2 0.00 004 005 004 035 [ 003 008 002 1001
January Extra-tropical NH (30N-90N) B3si 24 780 K018 $304 -5 058 024 008 @7 012 012 UK 004 @09 006 006 007 ] 1001 005 1002 002 1002
Extra-tropical SH (305-90S) 02243 .75 -s6 -5 D 065 010 003 0.05 1004 D03 020 008 207 006 @03 207 024 207 1003 1002 207 005
Tropics (30S-30N) BO.75 §7.35 [ a0 ®8 010 079 045 045 023 [0 040 035 005 007 1002 000 0.05 033 o [ 001 0.03 [T
February Extra-tropical NH (30N-90N) .39 1036 K015 783 -s - 062 [ 020 013 003 013 w2 1003 004 006 o0 @05 0z0 000 001 1002 003 1002
Extra-tropical SH (305-90S) 294 -5 [ - [Goxaur) - 052 ms 003 00 003 0.03 005 1003 06 007 006 005 LK 000 1002 004 005 1002
Tropics (30S-30N) p285 0504 ) 047 8440 6.42 068 047 (=] [ [0 040 020 [T 0.00 D02 0.04 0.03 026 m2 003 005 007 007
March Extra-tropical NH (30N-90N) K015 12022 5215 w5 [ 2 [ 23 063 26 s 0.08
Extra-tropical SH (305-90S; 8.99 32 2 042 .05 DS 005
pi ( ) L2 @ @ EIEED @mEB: 43771 DJF MAM
Tropics (30S-30N) p7.43 0303 ®©44 0346 0652 8174 064 042 040 0.46
April Extra-tropical NH (30N-90N) §772 $031 @27 @308 @71 @ 058 w3 013 (2] . . . . . . L4 . * . .
Extractropical SH (305-905) ®05  Em aE. - @ms far) (55 008 23] 022 lead 3 * RO s g $ o oK | K | X K | K | XK | R
Tropics (30S-30N) B1.23 034 9902 9868 #1255 28 064 048 044 048 * * * * * * * * * * * * * *
May Extra-tropical NH (30N-90N) 000 @53 @455 ®:.48 @01 12082 043 o 010 0.10 N . . . . . R . R
Extra-tropical SH (305-90S) [ - ] - - fzava:i) - 057 07 014 1001 lead 2 4 oo | oo o oo | o Xe | oo oo | oo | oo | oo | oo | o X | o e
Tropics (30S-30N) Bes7 $334 431 $1.01 0413 O3l 071 047 048 044 . . . . * . . . * .
June Extra-tropical NH (30N-90N) 0758 0235 ®272 ®a55 130,14 w190 as1 s 013 006
. . . . . . B . . .
Extra-tropical SH (305-90S) -5 - - fevani:} [crexB i 052 [ [ 0.08 lead 1 4 . NG | N " . 1 N NG | S N . ,
Tropies (30S-30N) #1.89 8233 1.3 0108 @47 0598 068 053 047 044 . . . . . . . . . B . .
July Extra-tropical NH (30N-90N) #0382 @6.15 @7.00 hs43 ¥784 B1.14 050 o7 o015 D04
Extra-tropical SH (305-90S) -6 -5 [eicc] - [cecn:g -5 052 .03 014 [ v
lead 0 . 5 . . 0 .
Tropics (30S-30N) B7.68 585 9648 0356 CE 0239 072 043 047 042 A A
August Extra-tropical NH (30N-90N) 0129 @53 054 ¥9.49 €371 n.0z 049 006 07 a2z . . . ;
Extra-tropical SH (305-90S) -5 . -5 @ -2 - 053 (L] 024 037
Tropics (30S-30N) pd4.29 021 @360 ®456 ® 051 070 052 046 051 JJA SON
September Extra-tropical NH (30N-90N) ®ia pan €399 #1564 507 076 043 007 00 007
Extra-tropical SH(305-90S) | @3 - - - -3 @328 057 [ ] 0.10 V v
2 lead 3 . 5 . o . 5 RO DRDaR'anananr .
Tropics (30S-30N) 184 ®:49 v 96509 02 [ 066 043 050 052 A A A A A A A A A A A A A A
October Extra-tropical NH (30N-90N) .4z 284 €507 -087 -359 406 ] 0.08 014 .07
Extra-tropical SH (305-90S) - - - -5 -7 -5 057 24 008 012 . . . - . . .
Tropics (30S-30N) $8.38 0267 96.00 0552 06569 063 070 059 053 047 lead 2 © © a < o o © 1 o e < o e < @ © o © © © @
. . . . D . . . . . . . . .
November Extra-tropical NH (30N-90N) 11069 ®359 H183 12132 K378 K993 053 o7 07 w7
Extra-tropical SH (305-90S) - - - -130 - - 064 023 [ 013 o o o o c o 5
Tropics (30S-30N) Ho8e 8561 0357 0390 o220 017 076 057 048 036 lead 1 . . . . . . H - . < . . o | e e | e &
December Extra-tropical NH (30N-80N) 470 1438 169 B243 12513 0556 060 015 wis D04 c © Q © © e © © @ e © e © 2
Extra-tropical SH (305-90S) -sa2 -3 -245 -7 -0 - 064 [ [ 1003 R . R R N N .
R lead O - . o B - S | e | X | e - .
' . . B . . B
orecast quality measures 10r tne \Y/ R R e e s .
. ] Q Q (%] w o ] %] [=] [&] %] w o w
o = (0] < = a @ a = 0] < = o @«
operational seasonal torecast system 1rom 8 5 8 gz = © 8 g @ 2 =
w0 w > w v =
0] (O]
C38 . . SCA Ensemble mean correlation
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of North Atlantic modes of variability.
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Interpretation and communicatio

Prototypical climate services for energy

SLIAE is developinga decisionsupport tool for the renewableenergy sector
basedon Copernicuglimate forecasts S,and NCERvperationalpredictions
co-designedwith the industry for periodic updateson the state of relevant
climatevariables

5 F t wind
Check previous forecas ts B L Forecas t for 2020 Nov 02 — 2020 Nov 08 Week 2 4
Search location O\ 2020 Oct 27 < /i\ é\ /W Forecas t issued on 2020 Oct 22 2 - 8 November 2020}
>_t\/ = ~ Next forecast available on 2020 Oct 29 Temperature
eeeeeeeeeeeeeeeeeeeee
-
VARIABLES © i
Select category North Sea FORECAST SKILL
Essential climate variables v
s 33%
Temperature - ‘ 259%,
F"f' " n (Very Good )
FILTERS ©
EXTREMES (p10-p90) ©
Skill level
25% SKILL

O View all ® Ao 6 b3 . o

Probability threshold

50 % w
Vv LEGEND

o Show extremes Predicted tercile () Probability range Extremes ()

@ 4bove . 50% t0 100% A Max (po0)
CUSTOMISE DISPLAY © Normal .
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O Dark map - {
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http://s2s4e.eu/dst
https://climate.copernicus.eu/

Interpretation and communicatio

The communication challenge

Gamificationis useful to illustrate the challengesof using and the value of
seasonactlimatepredictionsaddressedo the wind energysector.

A Playagainsta referencetakenfrom climatologicafrequencies
A Thebetsare proportionalto the predictedprobabilities
A Theamountinvestedin the observedcategoryis multiplied by 3.
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play.google.com/store/apps
demo.predictia.es/rouletteapp/mobile.html

Terradoet al. 2019, BAMS




