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Outlook

1. Challenges in climate services
2. Challenges In verification 02S predictions
3. How choices in the verification affect skill scores
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I Climate Services

A S forecast range corresponds to timing
useful for many societal sectors

A The uptake of S predictions into
actionable decisions comes with many
challenges



User. How much energy
will | produce next
month?

Challenges of climate services
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1. Theprobabilisticnature of climatepredictions

Scientist Probabilistic
information, skill
assessment, bias
adjustment, etc.

A Conveyprobabilisticinformationin aclearway (i.e. mostlikely tercile map)
A Converta probabilityin to an actionable decision

2. Expectation®n quality of predictionsto increaseusability.

A Providepredictionswith associatednformation on skill
- Skillscoresnot only how good but home muchbetter than areference(i.e. RPSS)
- Seasonahnd regionabdependenceof skill
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Needfor a probabilistic verification




@ ‘ Climate Services

erceneesy PGAE ProjechDecisionSupportTool

Q. S254E Exampleof a climateservice ===

Prediction Project
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Challenges in the verification of S2S predictions

[ Forecast } Hindcasts
|
| |
2 Status on Time Resolution Ens. Frequency Re- Rfc length Rfc Rfc
A Heterogeneltyn the SUbseasonayStemS 2020-10-27 range Size forecasts frequency size
A Qua|itymeasureemp|oyed BoM (ammc)  d 0-62 TATLY7 311 2week fixed 1981-2013  &/month 311
A Limiteddata Q:Orecan hlndcaS) CMA (babj) d 0-60 266156 4 2 fweek on the fly past 15 years | 2/week 4
1 ilhict: 1 CNR-ISAC d 0-32 0.75x0.56 L54 41 weekly fixed 1981-2010 every 5 days 5
1. Samplesizefor probabilisticskillscores ™
INiti I CNRM (Ifpw) d 0-47 T255L91 25 weekl fixed 1993-2017 every 7 days 10
2. Definitionof the climatology p y ry 7 day
- - - - ECCC (cwao) d0-32 39 km L45 21 weelkly on the fly 1998-2017 weelkly 4
3. Applicationof biasadjustment
ECMWF (ecmf) d 0-46 Tecob39/319 L9 51 2/week on the fly past 20 years 2 /week 11
HMCR (rums) d 0-61 1.1x1.4 L28 20 weekly on the fly 1985-2010 weekly 10
JMA (rjtd) d 0-33 TI478/TI319L100 | 50 weekly fixed* 1981-2010 2/manth 13
KMA (rksl) d 0-60 MN216L85 4 daily on the fly 1991-2016 4 /manth 3
NCEP (kwhbc) d 0-44 T126L64 16 daily fixed 1999-2010 daily 4
UKMO (egrr) d 0-60 MN216L85 4 daily on the fly 1993-2016 4/manth 7
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Verification setup in our study

A ECMWFEXtENS2016System

A Hindcast period19962015 11 members

A Reference: ERAnterim reanalysis )

A Bias adjustment: Simple bias correction o (0 (*9_ el
A Target forecast weeks

week 1 week 2 week 3

Vi adjustedforecast,zg
J: member, i: year

week 4

days 511 |days12-18 | days19-25 | days 2632
I I I I I

A Fair RPSS for tercile categories / Fair CRPSS

Startdate e.g. Monday

Y Y SS >0 Forecast is better than climatology

Y Y SS <0 Forecast is worse than climatology

A Sample size for skills core8options
A Definition of climatology3 options
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Choices in sample size for the skill score and definition of climatolog

x 20years (9992015

>
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monthlyclim

monthlyclimrunning window

MARCH APRIL MAY

SKILL SCORE: CLIMATOLOGY

A Single start datel start date,20years - 1startdate, 20years
. All start datesin a calendarmonth, 8/9 start dates,20 years

A Monthly start dates8/9 start dates 20 years Monthly running window: Runningwindow with 4 start datesbefore
and after the targetweek,9 start dates,20 years

Climatology used for:
A Reference for anomalies

(( Supercomputing ‘ A Benchmark forecast
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Verification setups

Methodology Skill score Climatology

Singlestart date

(1 startdate) (1 start date)

2 Singlestart date Simplebiasadjustment
(1 startdate) (1 start date)

3 Monthly (concatenatingd/9 start Raw
dates) (1 startdate)

4 Monthly (concatenatingg/9 start Simplebiasadjustment
dates) (1 startdate)

5 Monthly (concatenatingd/9 start Monthly Raw
dates) (8/9 startdates)

6 Monthly (concatenatingg/9 start Monthly Simplebiasadjustment
dates) (8/9 startdates)

7 Monthly (concatenatingd/9 start Monthly running window Raw
dates) (9 startdates)

8 Monthly (concatenatingg/9 start Monthly running window Simplebiasadjustment
dates) (9 startdates)
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April Fair RPSS terciles - Fcst time: Days 12-18
Same h | ndcaSt, 4 Ways tO (1) Single start date (raw) (2) Single start date (simple bias) 1

perform forecast quality e - Single start date
assessment (fair RPSS) 0s Too noisy to compute skill
Var: 2m temperature N score (20 databspairs)
0.6
(3) Monthly start dates, (4) Monthly start dates, 0.5
o weekly clim (raw) weekly clim (simple bias) :
: ; : - e R, :
7 D4 climatology
0.3 Simple bias adjustment
degrades skill
R 0%
G s . VD I e e o a
(6) Monthly start dates, 0 D:
. onth im (simple bi =
Concatenating ®© _
startdates climatology
8/9%20 Vrs —_ Apparently good skill but ...
datacogs pairs (X next slide)

(7) Monthly start dates,
monthly clim running window (raw)

Monthly climatology running
window

More robust climatology for bia
adjustmentc less degradation
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Same hindcasyg ways to

perform

assessment (fair CRPSS)

forecast quality

Var:2m temperature

Concatenating
startdates
8/9*20 yrs

®

data-obspairs
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Fair CRPSS

Single start date
Too noisy to compute skKill
score (20 databspairs)

climatology
Simple bias adjustment
degrades skill

climatology
Apparently good skill but ...
X 6ySEG aft ARSVO

Monthly climatology running
window

More robust climatology for bia
adjustmentc less degradation



