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Weather, Water, and Climate Forecasts
are Vital to Decision Making
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Forecast Timescales

Weather 0-14 Days

Subseasonal  2-12 Weeks Subseasonal

Seasonal 3-12 Months to Seasonal
(S2S)

Interannual 1 year - Decade 2 weeks -12

Climate Decades - Centuries months
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What if Longer-Range Forecasts Were More
Skillful and Wldely Used?

* Many decisions must be
made in the space
between weather forecasts
and climate projections

* Improving S2S forecasts
would benefit many
sectors of society

* Will improve planning and
preparation to help save
lives, protect property,
increase economic vitality
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Current State of S2S Forecasting

Precipitation Outlook for April-June 2016
Issued March 15, 2016

S2S forecasts are
increasingly used
in agriculture,
energy, and water
resource
management—but
more engagement

with users in other T
sectors will d
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Current State of S2S Forecasting

Scientific knowledge gap, gaps in observations and
modeling, and limited computational capacity currently limit
accuracy of S2S forecasts
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Why This Study?

e Sponsored by Office of Naval Research, Heising-

Simons Foundation, NASA, and NAS Arthur L. Day
Fund

Task:

* To describe a strategy to increase the nation's
capacity for S2S forecasting

* To develop a 10 year scientific research agenda to
accelerate progress
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Committee Roster

Raymond J. Ban (Chair), Ban and
Associates, LLC

Cecilia Bitz, University of
Washington

Andy Brown, UK Met Office

Eric Chassignet, Florida State
University

John A. Dutton, Prescient Weather,
Ltd.

Robert Hallberg, NOAA Geophysical
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Committee held five in-person meetings, spoke with dozens of researchers and users

Report reviewed by 12 outside experts
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The Committee’s Vision

S2S forecasts will be as
widely used a decade from
now as weather forecasts
are today

* Fulfilling this vision will NEXT GENERATION EARTH
SYSTEM PREDICTION
ta ke SU Sta | ne d effO rt an d STRATEGIES FOR SUBSEASONAL TO
SEASONAL FORECASTS

L]
investment
SSSSSSSS + ENGINEERING - MEDICINE
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Fulfilling the Vision: Research Strategies

1. Engage Users

2. Increase S2S
Forecast Skill

VISION

$25 Forecasts Will Lo 3. Im prove

Be as Widely Used

a Decade from Now as

Weather Forecasts . e P e d i Ct | on Of

Are Today

Disruptive Events

4. Include More
Earth System
Components

Build Cyberinfrastructure
and Workforce



Example: Recommendation A

* More detailed actions listed under each recommendation
* Tables (S.1 and 8.1) give further guidance

Applied Benefits Inter-
Research/ Likelyin May Need national
Research  Basic Opera- the Short  New Collab.

Recommendation Strategies Research tional Term  Initiative  Criticlal
Chapter 3
A: Develop abody of social science research
thatleads to more comprehensive and systemalic 1,4 e = =

understanding of the use and barriers to use of
seasonal and subseasonal Earth system predictions.

Characterize current and potential users of S2S

forecasts and their decision-making contexts, and

identify key commonalities and differences in needs 1,4 =] ]
(e.g., variables, temporal and spatial scale, lead times,

and forecast skill) across multiple sectors.

Promote social and behavioral science research on the

use of probabilistic forecast information. L - -
Create opportunities to share knowledge and practices
among researchers working to improve the use of 3 o o

predictions across weather, subseasonal, and seasonal
timescales.




Bringing It All Together

* Vision and research
agenda are bold

e S2S forecasts will be
as widely used a
decade from now as
weather forecasts
are today

 Fulfilling this vision
will take sustained

effort and
investment

Research Use of
S2S Forecasts

Establish an Iterative
Process to Engage Users

Engage
Users
Vel N
Develop a _I
; i VISION
National Capability Improve
for Unanticipated Pregi ction S2S Forecasts Will I'}:wde Develop
Forcing Events of Be as Widely Used E a‘:trﬁ Next Generation
: ’ a Decade from Now as Model
. Disruptive System c "
Focus Attention on | Zigs e Weather Forecasts Components omponents
Disruptive and Are Today
Extreme Events
N L
Increase
S2S Forecast
Skill
Characterize Natural Explore S2S System
Modes of Variability Advance Stronoly Coupled Conflguratlon-s
Maintain and Expand Data Assimilation Create Operational
Observations Improve Model Multi-Model Enseml.)le
Prioritize Observations Parameterizations Promote Collaboration

through Sensitivity Studies  pyrsue Feature-based Between Research and

Verification Operational Communities

Build Cyberinfrastructure
and Workforce

Create a National Plan
for Cyberinfrastructure

Address S2S Workforce
Development
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Subseasonal-to-Seasonal
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Mission Statement

® “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”

One of 3 Post-THORPEX Projects: S2S, HiW, PPP




International Program for S2S Research

Sub-seasonal to Seasonal (S2S) Prediction Project

Sub-Projects

S2sprediction.net

Subseasonal Forecast Database
WCRP-WWRP S2S Project
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S2S Database
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About  Forecasts  Computing

» ECMWF
JMA
NCEP

Statistical process

» Instantaneous and accumulated
Daily averaged

Type of level

Potential temperature
Pressure levels
» Surface

» Control forecast
Perturbed forecast

About

J 00000 000

Conditions of use
Documentation

Navigation

Datasets
Job list
Batch access

See also...

FAQ
Accessing forecasts
GRIB decoder

Research

Learning

Select date

© select a date in the interval 2015-01-01 to 2015-03-09
Start date: [2015-01-01

Subseasonal to Seasonal Instantaneous and Accumulated

| End date: [2015-03.00 ]
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S2S Project Website

Subseasonal-to-Seasonal

~ Sas About S2S New Documents Sub-projects Database Products Meetings People Links Site Map

Prediction Project

&3 Sub-projects' Wiki

THE SUBSEASONAL TO
SEASONAL (52S) PREDICTION
PROJECT DATABASE

F. Vitart, C. ArDiLouze, A. BoneT, A. BrooksHaw, M. CHen, C. Copborean, M. DEQuE,

L. FerranTy, E. FuciLe, M. FuenTes, H. HENDON, J. HobGson, H.-S. Kang, A. Kumar, H. Lin, G. Liu,
X. L, P. MawGuzz, |. Mauas, M. Manoussaxss, D. MAsTRANGELO, C. MacLacHLAN, P. McLean,
A. Minami, R. MLapex, T. Nakazawa, S. Najm, Y. Nige, M. Rixen, A. W. ROBERTSON,

P. Rum, C. Sun, Y. Takara, M. ToustrkH, F. VenuTi, D. Wauser, S. WoolnouaH, T. Wu,

D.-). Won, H. Xiao, R. Zarwrov, AND L. ZHANG

Wiki page for Teleconnections
(Contact : Hai Lin)

Wiki page for Madden-Juian Oscillation (MJO)
(Contact : Duane Waliser)

Wiki page for Monsoons

(Contact : Harry Hendon)

Wiki page for Africa

(Contact : Richard Graham)

Wiki page for Extremes

(Contact : Frederic Vitart)

A database containing subseasonal to seasonal forecasts from |1 operational centers is
available to the research community and will help advance our understanding of predi
at the subseasonal to seasonal time range.

Wiki page for Verification and Products
(Contact : Caio Coelho)

Pl Upcoming Events  News Letter FAQs & S2S Database

Regional S2S Activity: A New Spanish-language web portal “Portal
Experimental MONITOREO Y PRONOSTICO DEL CLIMA”

This Spanish-language web portal is developed in collaboration with CLIMAR

(http:/ /www.cima.fcen.uba.ar/climar.php) and CLIMAX (http://www.climax-
sa.org/) at CIMA. It includes weekly CFSv2 sub seasonal forecasts in real time as well as
circulation diagnostics for southern South America.

The result of "S2S User Survey 2017"
Updated: 2017-05-25 05:27

Charts of S2S Products/Indices are now available
Updated: 2016-09-22 00:41

S2S Database Paper will come soon on BAMS
The purpose of the portal is to accelerate the knowledge of the personnel of Meteorological Updated: 2016-08-28 17:25
Service as well as of agencies in southern South America related with water and other

sectors, such as agriculture, about the climate characteristics at subseasonal scales and the
interpretation, and the use of tools for monitoring and prediction. More details can be found

at

Now 9 centres S2S data available!
Updated: 2016-01-13 22:16

FRAA COC Naba Dacdal ic Neanl

The main goal of the proposed WWRP/THORPEX/ WCRP joint research Spanish version of the S2S project overview
project is to improve forecast skill and understanding on the
subseasonal to seasonal timescale, and promote its uptake by
operational centres and exploitation by the applications community.
Specific attention will be paid to the risk of extreme weather, including Report on subseasonal MME in LC-LRFMME

Applications of S2S Forecasts: From Disaster Early Warning to
Early Action

tropical cyclones, droughts, floods, heat waves and the waxing and (Early Release) The Sub-seasonal to Seasonal Prediction
waning of monsoon precipitation. Work will be guided by a steering (S2S) Project Database

group that will work in conjunction with appropriate WMO bodies and
other relevant structures.

WMO Publication, 2015: Seamless Prediction of the Earth
System: from minutes to months

Andrew W. Robertson, Arun Kumar, Malaquias Pena, and
Frederic Vitart, 2015:Improving and Promoting Subseasonal
to Seasonal Prediction. BAMS, 96, ES49-ES53.



Program Status

Initial 5 year period ends fall of 2018

Recently conducted a user survey of how to
expand/improve products, objectives, etc.

Proposal for 2"9 5 year period being developed
now.

Note
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