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YWpp:  Mission Statement WCRP.&"

EFSFARCH PROGRAMI

® “To improve forecast skill and understanding on the
sub-seasonal to seasonal timescale with special
emphasis on high-impact weather events’

® “To promote the initiative’s uptake by operational
centres and exploitation by the applications
community”

® “To capitalize on the expertise of the weather and
climate research communities to address issues of
importance to the Global Framework for Climate
Services”
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WARp:.  S2S project WCRP.@

® Implementation plan finalized & printed

® Terms of references have been drafted

® 5-year project, started in Nov 2013.

® Pgojedct office: KMA/NIMR hosts the project office in Jeju
island.

® Trust Fund: Contributions from Australia, USA and UK

Slide 3 Thorpex ICSC12 and WWRP SSC7 18 Nov. 2014



Sub-seasonal to Seasonal (S2S) Prediction Project
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=& Conferences/Education outreach
MMB;?:&;@E&LM / WC R P .@

Woarld Climate Research Prog e

Nov 2013: S2S workshop organized by the S2S ICO (Jeju, Republic of Korea)
Dec. 2013: S2S session at AGU conference
Feb 2014: International conference on sub-seasonal to seasonal prediction — NCEP —
Aug. 2014: WWRP Open Science Conference —Montreal, Canada:
S2S sessions (26 oral presentations in 6 sessions) + white paper

June 2015: 3-day workshop organized by the ICO (Jeju, Republic of
Korea) on Sub-seasonal to seasonal predictability of monsoons.

Oct 2014: Training course was co-organized with APCC in Busan (Republic of Korea)- It
was attended by 18 participants from national meteorological services in 16
developing countries working on climate and weather forecasting, with funding from
APCC.

Nov, 2015: 2 week training course at ICTP (Trieste, Italy) for young scientists from
developing countries
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ﬂ?m:;u'aimw Woarld Climate Research Programme

International Conference on Sub-seasonal to Seasonal

Prediction
(NCEP- 10-13 February 2014)

Over 150 participants from 16 countries. 60 oral presentations and 80 posters

This conference gave a clear indication of the growing interest that sub-
seasonal predictions are getting. Week 3 and 4 is seen as the new frontier for
predictability research

Several presentations emphasized the importance of the weather-climate
linkage, addressing the challenge of “end-to-end” forecasts for operations,
applications and climate services.

Conference abstract to appear soon in the Bulletin of The American
Meteorological Society
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S2S sub-projects
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Pm MJO and Maritime Continent (MC) Interactions: e
Evaluating State of the Art & Characterizing Shortcomings

In collaboration with the WGNE MJO Task Force

Major Objectives:

o Assess current model simulation fidelity and prediction forecast skill over the MC
across time scales, with emphasis on the MJO, and identify and rectify model biases.

 What roles do: 1) multi-scale interactions, 2) topography and land-sea contrast, and 3)
ocean/land-atmosphere coupling play in the MC-MJO interaction and how do they
influence predictability over the MC.

Modeling Resources to Exploit

e 1) S2S Database, 2) MJOTF-GASS Multi-Model Exp and 3) ISVHE

Potential Future Field Campaign

» Year of Maritime Continent (YMC) is a growing multi-nation effort to carry out a field
campaign over the MC in 2017 to address objectives such as those above.

Tentative Development

e Spring 2016 Workshop for Subproject — SZS MJOTF

DCI d-::ly variange, PRCP, GPCP, Wm’ter

Nexus of 1) land, atmosphere & ocean ],
interactions and 2) multi-scale rof@i

interactions: diurnal, mesoscale,
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interannual. —
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me;“’ Africa sub-project WCRP.&

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ Woarld Climate Research Programme

Main Goal
To develop skilful forecasts on the S2S time scale over Africa and to encourage their uptake
by national meteorological services and other stakeholder groups.

Objectives:

 Assess the performance of forecasts for 5-40 days ahead using the S2S forecast archive,
with focus on rain-day frequency, heavy rainfall events, dry spells and monsoon
onset/cessation dates, with relevance to agriculture, water resources and public health.

 Develop metrics for measuring the success of forecasts in ways that are useful for farmers
and other stakeholder communities.

 Improve understanding of the climate modes that drive sub-seasonal variability in Africa
and their representations in models.

« The Africa sub-project will work with post-Africa Climate Conference 2013 framework
(recently named “Climate Research for Development CR4D)” to connect international with
African climate communities. An S2S activity is envisaged to be one of the first CR4D pilot
activities, through a joint CR4D-S2S proposal to Future Earth program funding.
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wf;‘ Monsoon sub-project WCRP.&

Woarld Climate Research Programme

In collaboration with with GEWEX/CLIVAR monsoon panel

Major Objectives:

= Development of a set of scientifically and societally relevant intra-seasonal
forecast products and metrics that are applicable to all the major monsoon
systems which can be monitored with operational real-time forecast
systems.

= (Case studies of monsoon onsets

The S2S and ISVHE databases can be used to assess the skill of the
forecasting systems to predict the onset of the various monsoons.

A compilation of the observed monsoon onsets has been produced and is
available from the S2S website.
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WARp Extreme weather sub-project WCRP.&

Woarld Climate Research Prog e

Major Objectives:

» Evaluate the predictive skill and predictability of weather regimes and extreme
events (droughts, floodings, head and cold waves)

» Assess the benefit of multi-model forecasting for extreme events

 Improve understanding of the modulation of extreme weather events by climate
modes.

» Sub-seasonal prediction of tropical storms (link with TIGGE-GIFS and SWFDP)
» (Case studies selected for the strong societal impact

A case study already completed: March 2013 cold wave over Europe. Results
published in Meteoworld.

This sub-project will have links with HIW. A member of HIW (Brian Golding) will be part
of this subproject.
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W/Lm‘,“’ Verification sub-project WCRP.#’

Major objectives:

« Recommend verification metrics and datasets for assessing the forecast quality of
S2S forecasts

* Provide guidance for a potential centralized effort for comparing forecast
Quality of different S2S forecast systems, including the comparison of multi-model and
individual forecast systems and consider linkages with users and applications.

Issues to be addressed:

= |dentification of current practises in sub-seasonal to seasonal forecasts

= |dentification of user-relevant variables and quantities to be verified

= Provision of guidance on minimum hindcast standards (hindcast length and
ensemble size)

= Promotion of subseasonal forecasting intercomparison efforts and evaluation of
benefit of multi-model approach.
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b Teleconnections Mid-latitudes-tropics

WM\’Pm (Cristiana Stan and Hai Lin) WCRP-#

Major objectives:

« Better understand sub-seasonal tropical-extratropical interaction

pathways.

» Identify periods and regions of increased predictability (“forecasts of
opportunity”)

 Improve sub-seasonal to seasonal forecasts of weather and climate
for applications.

Issues to be addressed:

= Understand physical mechanisms of tropical-extratropical interaction
= Develop new comprehensive estimates of tropical diabatic heating
= |dentify main errors associated with teleconnections.
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Wgp:_ S$2S sub-projects WCRP.#

The science plans of the 6 sub-projects have been discussed and
finalized in the S2S steering group meetings. Updates to these plans
are anticipated on an ongoing basis (www.s2sprediction.net)

It is planned to open the membership of the sub-projects to persons
outside the S2S steering group, to have a total membership for each
sub-project of around 5-6 members.

Cross-cutting activities which are relevant to all the sub-projects
(predictability, teleconnections, role of ocean-atmosphere coupling..)
will also take place.

Sub-project activities are strongly dependent on the development
and availability of the S2S database.
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WARp™ WERP.&

Woarld Climate Research Programme

Database
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WApp: Database Description WCRP.#'

® 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/temperature

® Archived in GRIB2 — NETCDF conversion available

® Database to open in 2015, initially with 3 models
(ECMWEF, NCEP and JMA)
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MP? TIGGE-S2S Database Wﬁﬁ%ﬂﬁ

11 data providers and 2 archiving centres

ata provider e Archiving centre




W‘h «& S2S partners WCRP.€

;g?a:c:“"" Woarld Climate Research Programme

Resol. Ens. Size Freq. Hcst length Hcst Freq Hcst Size
ECMWF D 0-32 T639/319L91 51 2/lweek  Onthefly Pastl18y 2/weekly 11
UKMO D 0-60 N96L85 4 daily Onthe fly 1989-2003 4/month 3
NCEP D 0-45 N126L64 4 4/daily Fix 1999-2010  4/daily 1
EC D 0-35 0.6x0.6L40 21 weekly  Onthefly Past 15y weekly 4
CAWCR D 0-60 T47L17 33 weekly Fix 1981-2013 6/month 33
JMA D 0-34 T159L60 50 weekly Fix 1979-2009 3/month 5
KMA D 0-60 N216L85 4 daily Onthe fly 1996-2009 4/month 3
CMA D 0-45 T106L40 4 daily Fix 1992-now daily 4
Met.Fr D 0-60 T127L31 51 monthly Fix 1981-2005 monthly 11
CNR D 0-32 0.75x0.56 L54 40 weekly Fix 1981-2010 6/month 1
HMCR D0-63 1.1x1.4L28 20 weekly Fix 1981-2010  weekly 10
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VWlm‘)" Development of the S2S database WCRP.&

Woarld Climate Research Programme

1) Define S2S data in GRIB2 (re-forecasts, daily means, new parameters...)

All the changes have been submitted to WMO and have been officialised in May
2014,

2) ECMWEF software has been updated to include these changes.

3) Web page documentation on how to code and handle S2S data has been set up
4) Test data: All partners have provided S2S test data. 7 partners are now ready for
data exchange: CAWCR, ECMWF, NCEP, JMA, CMA, HMCR and Météo-France.
5) Data exchange started:

= Re-forecasts from JMA, CAWCR, NCEP and ECMWF archived in S2S database

» Real-time forecasts from ECMWF, NCEP, JMA and CAWCR routinely archived
in S2S database.

= CMA and Meteo-France re-forecasts acquisition is in progress
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Vlw-\,ﬁ“ S2S Data exchange

= Partners have been asked to provide data as close as possible to real-time

= Access from data portal restricted to 3-weeks behind real-time

CMA?
NCEP data
In S2S Format ECMWE data

Ncer —> QD

Local disk .
JMA data

ualit
In S2S Format /ECMWF Disk 8ontrg/|
va —> @D

Local disk

Update

Inform partners for missing/incorrect data Web site
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Day 12-18 2-m temp anomalies - Forecasts starting on 15/01
Verification ECMWF
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Wigp™ WCRP.2

Woarld Climate Research Programme

S$25: MIO
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WRp™ WERP.&

Woarld Climate Research Programme

S2S5: MJO
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WORLD WIATHIR
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S2S Database
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Woarld Climate Research Programme

Wipp™ WCRP.2

WORLD WIATHIR
EFSFARDH PROGRAMME

$2S5: SSWs
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WP:. Linkage with SNAP WCRP.#

EESFARCH PROGRAMME Woarld Climate Research Programme

Impact of SSWs on forecast skill scores
CSS for 2-m temperature
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Woarld Climate Research Prog e

Wlﬁf" Linkage with WGNE WCRP.#

A strong link is already established with the WGNE MJO task Force.

Other possible joint projects include:

= Representation of teleconnections in dynamical models (tropics- extratropics,
tropics-monsoons, high latitudes-mid latitudes..)

= Systematic errors in the monsoon regions, with a particular focus on variability, not
only mean biases.

® |mpact on initialization on S2S (coupled data assimilation, ensemble perturbations,
lag vs burst sampling..)

Joint session at the next Systematic Errors Workshop (2016).
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Wigp™ WERP.#’

&‘A planetary-wave signal common to different time scales?

HCEP 72 200
coy (wlind, ghSCo} DJF 1978/2000 — 1351/1975

Z 500hPa anomaly

MJO phase3 + 10d DJF W. Indian Oc. Rain 20t C, decadal variability
Molteni et al, 2014
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Analysis

MJO Teleconnections
(re-forecasts)

Z500 anomalies 10 days
after an MJO in Phase 3
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