w ﬁ: — Subseasonal-to-Seasonal W C R P Q

RESEARCH PROGRAMME World Climate Research Programme

Prediction Project

S2S update

Frédéric Vitart, ECMWF
Andrew W. Robertson, IRI, Columbia University

37t session of WGNE - 9 November 2022




The WWRP/WCRP S2S project 2013-2023

Subseasonal-to-Seasonal

9 Prediction Project
* Improve forecast skill and understanding on
the sub-seasonal to seasonal timescale with

special emphasis on high-impact weather
events

* Promote the initiative’s uptake by operational
centres and exploitation by the applications
community

» Capitalize on the expertise of the weather
and climate research communities to address
issues of importance to the Global Frame-
work for Climate Services

SUB-SEASONALTO
SEASONAL PREDICTION

The S28 project started 2013 and is now in its

T v x second phase (2019-2023)
3 3 VONCIICHE I8 4 - International Coordination Office hosted by
& FredericVitart APCC.
(ECMWE) 3 » Contribution to S2S trust fund from Australia,
Andrew Robertson Canada, UK and Germany.

(IRI)

‘ The project focuses on the
WARSS  WCRP®'  THORPEX forecast range between 2
weeks and a season.




S2S Prediction Project Phase II: 2019-2023
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MJO AND TELECONNECTIONS

S2S
DATABASE

VERIFICATION
RESEARCH TO OPERATIONS

REAL-TIME PILOT INITIATIVE

PARTNERSHIPS

ENSEMBLES

USERS

Science

New research foci on
improving S2S
forecasts and
understanding

Research-Operations
Applications Dev.

New activities to
demonstrate S2S
forecast applications
value and improve
operational
infrastructure

Data Infrastructure

Enhance S2S Database
Ocean variables, more
surface variables




S2S Database

Daily real-time forecasts + re-forecasts
3 weeks behind real-time

Common grid (1.5x1.5 degree)

Variables archived: about 80 variables including ocean variables, stratospheric levels
and soil moisture and temperature

Archived in GRIB2 — NETCDF conversion planned

Database opened in May 2015



The S2S Database

Contributing Centres to S2S database

ECMWEF S2S Server

® Data provider (11) O Archiving centre (3)
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WWRP/WCRP Sub-seasonal to Seasonal prediction (S2S) database
Inclusion of a new model (IPA-CAS) in 2022
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Typhoon Halong (2019)
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S2S database - Ocean variables
9 ocean/sea ice variables are being archived from 4 models (CMA, CNRM, ECCC, ECMWEF).

Could be useful for:

= Air sea-interaction
diagnostics

= Diagnosing ocean model
systematic errors

* |mpact of ocean
initialization

= Assessing S2S
predictability of
ocean/sea-ice variables.
Possible application:
prediction of ocean heat
waves & coastal flooding

Demott et al., EOS, 2021

IRI Data

Library:

ECMWF Week 3-4 Sea Level Deviation Anomaly Forecast
from 27 Aug 2020
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[mean mean [ ECMWF S2S ECMF forecast perturbed ocean zos ] - mean mean [ ECMWF S2S ECMF reforecast perturbed ocean zos ] 0000 27 Aug 2020
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Science sub-project activities

Three initiatives have been launched which involve coordination with operational
and research centres in order to improve S2S operational prediction:

* Evaluating the Impact (direct and indirect) of Aerosols on NWP
and Subseasonal Prediction (WGNE-S2S-GAW Coordinated
experiment)

5 centres have run the experiments - evaluation will start soon

* Coordinated experiment to better understand stratosphere-troposphere
interaction in NWP and climate models (SNAPSI, Collaboration with
SPARC/SNAP)

* Ocean observing system experiments to better understand the impact
of ocean observations on sub-seasonal forecasts, with specific focus
on the evaluation of the upcoming Tropical Pacific Observing System
(TPOS)



Preliminary results — S2S timescale

Bias differences: INT — NOINT

NASA ECMWF

DIFF T2M BIAS (INT-NOINT)) DIFF T2M BIAS (INT-NOINT))
90°N

90°N

G0*N 60°N 4

w
S
z

B 30°N -
5

;v

v

e

g o o
]

v

°

2

z 30's

30°S

60'S 60°S

2N0°s
180° 120°wW 60°wW o'w 60"E 120°E 180"
longitude (degrees_east)

90°s T
180* 120°wW 0w o'W O°E 120°¢ 180°
longitude [degrees_east]

-2.0 -15 -1.0 -0.5 0.0 0.5 1.0 15 20 20 -15 1.0 0.5 0.0 05 10 15 20

From Ariane Frassoni



Science sub-project Activities

Community papers published or submitted in 2021/22:

Representation of MJO teleconnections in S2S models (Stan
et al. 2021, BAMS).

S2S ocean forecasting (DeMott et al. 2021, EOS)
Advances in the subseasonal prediction of extreme events:
Relevant case studies across the globe (Domeisen et al.

2022, BAMS)

Recent advances in application and utility of S2S forecasts
(White et al. , 2022, BAMS)

Stan et al. (2021, BAMS)



SSW predictability

Prediction of SSW events

Percent ensemble members [%]
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Domeisen et al, 2019

SSW teleconnections
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S2S Al/ML Competition

* Challenge: Provide forecasts of near surface temperature and precipitation for weeks 3+4 and 5+6 more skilful than
ECMWEF operational forecasts for every Thursday of the year 2020.

* Hosted by Swiss Data Science Center at ETH Zurich, with ECMWF support through the new European Weather Cloud for
data access to S2S forecasts.

* 49 registered teams ,only 5 succeeded in providing better forecasts than the Benchmark (ECMWF S2S operational
forecasts). Top 3 teams got rewarded a prize.

RPSS Score — YEAR 2020

a) 2-metre temperature
CRIMS2S BSC UConn

Verification score

(RPSS) for the top 3
teams and the

" ECMWF benchmark.

. The higher the better.

Blue colors indicate
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S2S Real-Time Pilot Project

Real-time S2S data access for climate services co-development projects

The S2S Real Time Pilot Initiative
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WWRP/WCRP $2S Summit:
Advancing Sub-seasonal to Seasonal Predictions and their Applications
University of Reading, UK
3rd-7th July 2023

Celebrating 10 years of the Sub-Seasonal to Seasonal Prediction Project and looking to the future

Abstract Submission Opens
15t November 2022

Abstract Submission Deadline gb |
15% January 2023 3

Abstract Acceptance Notification
28t February 2023
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More information soon at www.s2sprediction.net
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S2S Legacy

New WWRP core project: Sub-seasonal Applications for aGriculture and Energy (SAGE)

There will also be S2S activities in:
* WWRP Polar Coupled Analysis and Prediction Project
* WWRP/WCRP Monsoon project Office activities

Legacy of the S2S database:
* Establishment of a Lead Centre for sub-seasonal to seasonal Forecast (LC-LSSF)

* Establishment of a new lead centre for databases



