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ÅBackground - THORPEX objective
ï Accelerate improvements in quality and utility of high impact weather 

forecasts

ÅGIFS goal / contribution to THORPEX
ï Develop and test high quality advanced ensemble-based probabilistic 

warnings on high impact weather events

Å With special emphasis on developing areas of globe

Å Built on THORPEX research utilizing TIGGE and other datasets

ÅApproach
ï Distributed & coordinated development and pre-implementation testing 

of infrastructure developed by community

OVERVIEW
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Å Technical development
ï Design and development of shared toolboxes for Focus Group 2
Å Statistical post-processing of ensembles
Å Product generation algorithms
Å User training & verification procedures

ï Real time Focus Group 1
Å Exchange of ensemble data
Å Generation of products
Å Common web interface for data exchange & product distribution

Å Product types
ï Examples addressed by FG2
Å Tropical cyclones
Å Precipitation

ï Share technology across targeted weather events where appropriate

Å Application regions
ï Chosen to reflect varied interests of participants
Å Linked with existing or planned CBS SWFDPs where possible

ï Choice / design of products driven by regional initiatives / needs
ï Share underlying techniques / algorithms across regions

GIFS development needs to be coordinated across 
technical development, targeted weather types, application regions

GIFS RESEARCH DEMONSTRATION PLAN (GIFS -RDP)
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Å Following suggestions from ICSC-7
ï Established links with CBS

Å Technical side ïWIS

Å Application side ïSWFDP

Å Following suggestion from THORPEX IPO
ï Developed plan for GIFS Forecast or Research Demonstration Project

Å Following suggestion from ICSC-7
ï Formed Focus Groups to address technical development issues

ï Broad community involvement across 3 dimensions

ÅEstablish GIFS-RDP Steering Committee
ï Oversight & full engagement with partners

PROGRESS
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ÅRequest further input & directions from ICSC-8
ï Comments / recommendations on GIFS RDP solicited

ÅSubmit GIFS-RDP to WWRP JSC for approval

ÅEstablish GIFS-RDP Steering Committee
ï Oversight & full engagement with partners

ÅBegin development work in two Focus Groups
ï Develop detailed plans for TC and precip prototypes

ï Engage with SWFDPs in selected regions

ï Engage with THORPEX and WWRP Research WGs

NEXT STEPS
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ÅAdded value of multi-center ensemble approach? ïPDP, 

SERA
ï Thorough evaluation, with cost ïbenefit analysis

ï Theoretically, as good or better than best ensemble

Å More gain when component systems have comparable skill?

ï NAEFS experience

ÅBest ways of combining ensembles from multiple centers? ï

PDP

Å Best statistical correction methods? ïPDP
ï Plethora of methods

ÅProduct design ïSERA, Regional Committees, SWFDPs
ï Dynamical set of user specific products

ÅBest training practices ïCBS ET-EPS, SERA, SWFDPs

SCIENCE QUESTIONS
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From Bias correction (NCEP, CMC)

Dual-resolution (NCEP only)

Down-scaling (NCEP, CMC)

Combination of NCEP and CMC

NAEFS final products

NCEP/GEFS raw forecast

8+ days gain

NORTH AMERICAN ENSEMBLE FORECAST SYSTEM (NAEFS)
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SUMMARY

ÅGIFS OBJECTIVES
ïFulfill THORPEX objective

ÅAccelerate improvements in high impact forecasting

ÅCRITICAL DIMENSIONS
ïTechnical aspects

ïProduct types

ïRegional applications

ÅORGANIZING PRINCIPLES
ïBottom-up approach built on  user needs & community interest

ïShared development

ïCommon toolbox

ÅTIMELINE
ïDevelopment phase till 2012 (GIFS-RDP)

ïTest / implementation beyond that (GIFS-FDP)
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BACKGROUND
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ÅBuild on participantsô interest and initiatives
ï Plans reflect buy-in from most participants

ÅShared infrastructure
ï Community-wide contributions to tool-box

ï Available to all participants

ÅDistributed architecture
ï Physical assets distributed, not centralized

Å Community ownership and responsibility

ï Challenges in coordination

Å Leadership provides coordination, not top-down directions
ï Central role of GIFS-TIGGE WG

Å Clearinghouse of ideas

ORGANIZATION
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Å 2005 - THORPEX Implementation Plan (TIP)
ï Vision statement

Å March 2007 Beijing WG meeting
ï First substantive discussion
ï Tasking of planning sub-group

Å Oct. 2007 ïWriting started
ï Telecon / email

Å Mar 2008 Pretoria WG meeting
ï First draft of plan presented & discussed

Å Jul 2008 ïRevised draft

Å Sep 2008 Geneva WG meeting
ï Draft accepted by WG (with modifications)

Å Oct 2008 ïInput requested from other THORPEX (& WWRP) WGs & RCs

Å Nov 2008 Geneva ICCS meeting
ï Revised GIFS Plan presented

Å Sept 2009 THORPEX Science Symposium
ï First face-to-face meeting of two GIFS Focus Groups
ï Detailed technical planning begins
ï Draft plan for GIFS-FDP / -RDP

Å Febr 2010 GIFS-TIGGE WG meeting
ï Detailed planning

EVOLUTION OF GIFS PLAN
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Å Framework for detailed planning and development

Å Builds on TIGGE achievements

Å Nine pages main text (incl. summary)
ï High level outline ïMay not need frequent updates

Å 34 pages Appendices (10)
ï May be changed/updated

ï New Appendices can be added describing detailed plans

Å Two added since Sept. 08 Workshop

Å TIGGE-LAM to be added later

ÅWG requested publication as THORPEX WMO document

Å Basis for BAMS-type publication with selected Appendices

GIFS DOCUMENT
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GIFS PRODUCTS

ÅProduce internationally coordinated advance warnings and 
forecasts
ï For high impact weather events 

Å To mitigate loss of life and property

Å To contribute to the welfare of all WMO nations

ï With a particular emphasis on least developed and developing countries

ÅApply ensemble prediction systems for 
ï Assessing and mitigating weather and climate related risks by

Å Quantifying forecast uncertainty 

END-TO-END GIFS

ÅProvide guidance on & coordinate use of 
ï Observational

ï Numerical data assimilation

ï Forecasting

ï User application resources 
Å To ensure the highest quality guidance for high impact weather events

STAGES OF GIFS
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TIGGE, 2005 onwards
ï Now essentially mature

GIFS Development, 2008 -2012
ï Beginning with exchange of tropical cyclone forecasts for T-PARC

ï Develop infrastructure to improve data access & generation of derived 

products, with a focus on

ÅTropical Cyclones

ÅHeavy Precipitation

ï Propose forecast / research demonstration project: GIFS-FDP or -RDP

GIFS Implementation, 2012 onwards
ï Starting to roll out real-time generation of products and services

ï Leading to ñEnd-to-Endò implementation

TIMELINE
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Å Ensemble data access
ï Real time, directly from ensemble producing centers

Å For product generating centers

Å Flexible processing methods to handle missing data

Å Product generation
ï Distributed & coordinated among ensemble producing centers and RSMC 

(DCPCs)
Å Major challenge ïcontrol change process, etc

Å Product distribution
ï Common web interface using WIS concepts (GISCs)

Å Ensemble data

ï Real time

ï Archived

Å Probabilistic forecast products

ï Predesigned

ï On demand

Å User applications
ï External support critical ïGIFS-TIGGE WG has no expertise or resources

Å RCs, SERA, CBS, SWFDPs, etc

GIFS ïCONCEPT OF OPERATIONS FOR PRODUCTS
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ÅCharge
ï Develop detailed technical plans

ï Contribute to operational implementation of plans

ÅOrganization
ï Report to GIFS-TIGGE WG

ÅMembership
ï GIFS-TIGGE WG members, colleagues, interested external experts

ÅCritical links
ï SIMDAT, GO-ESSP, NOMADS, CHPS, RISA, GRADS, etc

Å 3 Topics, 2 groups
ï #1 Access to & distribution of real-time & archived ensemble data

ï #2 Ensemble-based product & service generation for high impact events

ï Joint - Common web interface for data and product distribution

ESTABLISH FOCUS GROUPS
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Å Tropical cyclone forecasting ïCXML data from multiple 

centers
ï Focus group involvement

ï Existing & new web interfaces for CXML data

Å Access

Å Display

ï Combination / product generation

Å Probabilistic precipitation forecasting
ï Subgroups to address special product needs in each region

Å Regional observationally based analysis

ï Real time data/product exchange among participants requested

ï Product development / testing in parallel with 

Å Focus group technical developments

Å Probabilistic 10m winds, 2m temperature next

PROTOTYPES FOR GIFS
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Å Nov 2006 San Jose WWRP IWTC-6 Major Recommendations
ï Distribute ensemble TC data from all NWP centers in common format

ï Explore use of ensemble data for estimating forecast uncertainty

Å March 2007 Beijing WG meeting
ï Decision to respond to IWTC recommendations

ï Beth Ebert tasked to study background and possible response

Å Fall 2007 ïCXML format developed for exchange of cyclone data
ï BOM, NCEP, UK Met Office & other contributors

ï Track, intensity, phase

ï GIFS-TIGGE WG agrees to promote use of new format

Å Winter 2007/08 ïCXML format vetted with TC community
ï Community approves new format and distribution plan

Å Mar 2008 Hawaii T-PARC meeting
ï T-PARC community requests real time access to GIFS TC data in CXML format

Å Spring/Summer 2008
ï 7 of 10 Ensemble providing centers implement tracking algorithms

Å 1 Aug 2008 ïSummer T-PARC starts
ï 7 of 10 providing centers provide real time access to CXML TC data for T-PARC use

PROTOTYPE GIFS DEVELOPMENTS ïTROPICAL CYCLONES



© Crown copyright   
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Concurrent development in several regions

Å Form separate subgroups in target regions from
ï 10 Global Centers and RSMC(s) in each region 

Å Inter-comparability

ï Develop products specifically tailored for each region

ï Periodically exchange experience to cross-fertilize efforts

Å Grant real time data access to GIFS partners to
Å Global ensemble data

Å Products for

ï Testing operational data feed

ï Engaging forecasters and other experts at global centers & regions
Å Engage Global Centers in product development

Å Provide regular feedback from RSMCs on product design/quality

Å Contribute to forecaster training

ÅEnsures fast and high quality product development for all 
target regions
ï Best use of regional data sources

ï Best service for special product needs (link with S African SWFDP)

PROPOSED REGIONAL APPROACH
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OUTLINE / SUMMARY

ÅGIFS OBJECTIVES
ïFulfill THORPEX objective

ÅAccelerate improvements in high impact forecasting

ÅCRITICAL DIMENSIONS
ïTechnical aspects

ïProduct types

ïRegional applications

ÅMANAGEMENT PRINCIPLES
ïBottom-up approach built on  user needs & community interest

ïShared development

ïCommon toolbox

ÅTIMELINE, ORGANIZATION
ïDevelopment phase till 2012 (GIFS-RDP)

ïTest / implementation beyond that (GIFS-FDP)
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Å Data exchange
ï Policy, access, distribution, distribution, archive
ï Common web interface

Å Product generation
ï Shared data processing
ï Shared software tools

Å Contribution to development of / operational use of

ï Pre-designed / on-demand
ï Common web interface
ï Link meso-scale (LAM-ensemble) & seasonal (TFSP) prediction

Å Statistical corrections
ï Hind-cast sample
ï Observationally based fine-scale analysis for downscaling & verification

Å Adaptive procedures
ï High impact event selection
ï Equitable use of resources
ï User driven processes

TECHNICAL ASPECTS - GIFS FOCUS GROUP MEETING

3:30 pm today, Driftwood 1 across plaza, 2 nd level
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BACKGROUND
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ÅGIFS to realize THORPEX objectives of collaboration
ï Between academia & operational centers

ï Among operational centers

ï Between providers and users of forecast information

Å Lack of coordination
ï Stalled development

ï Wasted resources

ï Dysfunctional operations

ÅSuccessful coordination
ï Cross-fertilization

ï Shared data, algorithms, software

ï Accelerated development

SOLVING THE MAGIC CUBE
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Å Technical aspects
ï Design and development of Focus Group 2

Å Statistical post-processing of ensembles
Å Product generation algorithms
Å User training & verification procedures

ï Real time Focus Group 1
Å Exchange of ensemble data
Å Generation of products
Å Common web interface for data exchange & product distribution

Å Technical components ïFocus Groups
ï Areas of interest

Å Technical aspects of real time data exchange, product generation, common web interface
Å Data processing, product generation

ï Shared across product types / application regions

Å Product types ïInterest Groups
ï Examples

Å Tropical cyclones
Å Precipitation

ï Share techniques / technology where appropriate

Å Application regions ïSWFDPs
ï Reflects varied interests of participants
ï Choice / design of products driven by regional initiatives / needs

GIFS development coordinated in 3 dimensions

TWO DIMENSIONS OF GIFS
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GIFS = GLOBAL ñIFò S
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GIF + THORPEX + S = GIFTS
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ÅData exchange
ï Policy, access, distribution, distribution, archive

ï Common web interface

ÅProduct generation
ï Shared data processing

ï Shared software tools
Å Contribution to development of / operational use of

ï Pre-designed / on-demand

ï Common web interface

ï Link meso-scale (LAM-ensemble) & seasonal (TFSP) prediction

ÅStatistical corrections
ï Hind-cast sample

ï Observationally based fine-scale analysis for downscaling & verification

ÅAdaptive procedures
ï High impact event selection

ï Equitable use of resources

ï User driven processes

TECHNICAL ASPECTS OF GIFS



TECHNICAL DEVELOPMENTS
Å To develop detailed technical solutions in support of the GIFS-FDP, and for 

the implementation of its various phases (e.g., generation of different 
products, such as TC, PQPF), it is proposed to create two focus groups: 
ï Focus Group 1: Access to and distribution of real time and archived ensemble data

ï Focus Group 2: Ensemble-based products and services for high impact events

Å Both groups will also contribute to the longer-term development of the GIFS, 
including the development of a common web interface for accessing 
ensemble data and products.  The technical focus groups will be open to all 
potential contributors.  

Å The focus groups will follow guidance provided by, and report to the GIFS-
TIGGE WG. The Focus Group leads will be appointed by the GIFS-TIGGE 
WG. The WG will be responsible for making final decisions, including topics 
overlapping the areas considered by both groups. The focus groups will 
carry out their activities via email, occasional teleconferences, and face to 
face meetings that will preferably be scheduled in association with other 
THORPEX meetings. It is anticipated that after the planning phase, the focus 
groups will continue and coordinate the execution of the plans. 

Å The technical developments for GIFS-FDP will be aligned with the WMO 
Information System (WIS).  They will use common WIS data formats and 
exchange protocols.  The technical focus groups will closely interface and 
coordinate with other WIS efforts. 30
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INTEREST GROUPS FOR PROTOTYPE PRODUCTS

ÅInterest groups will be set up to facilitate collaboration for the 

development of prototype products for GIFS.  Each group will 

be a melting pot for developing ideas from multiple sources.  

Interest groups will be established for developing prototype 

GIFS products and services tailored for use in various GIFS-

FDP demonstration activities including those related to 

ïTropical Cyclones

ïPrecipitation / hydrometeorology

ÅInterest groups for other products (e.g. winds, temperature) will 

be established later. Interest groups will be initiated by GIFS-

TIGGE WG as GIFS development progresses. Interest groups 

will be led by a designated GIFS-TIGGE WG member

32
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BACKGROUND
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Å THORPEX objective
ï Accelerate improvements in quality and utility of high impact weather 

forecasts

ÅGIFS goal / contribution to THORPEX objective
ï Develop and test high quality advanced ensemble-based probabilistic 

warnings on high impact weather events
Å With special emphasis on developing areas of globe

Å Built on THORPEX research utilizing TIGGE and other datasets

ÅMeans
ï Distributed & coordinated development and pre-implementatiom testing 

of infrastructure developed by community for
Å Design and development of Focus Group 2

ï Statistical post-processing of ensembles

ï Product generation algorithms

ï User training & verification procedures

Å Real time Focus Group 1

ï Exchange of ensemble data

ï Generation of products

ï Common web interface for data exchange & product distribution

OBJECTIVE OF GIFS
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ÅñTHORPEX research will inform and contribute to the design 

and development of a Global Interactive Forecasting System 

(GIFS) by coordinating and bringing together research activities 

carried out in the four major sub-programsé 

Å A future GIFS may include a 
ï global observing system that 

Å can be adjusted to meet the observational needs of the day; 

ï data assimilation systems that 

Å adapt to the varying data coverage and user requirements; 

ï Numerical Weather Prediction methods, including ensemble forecast 

systems, that will be 

Å configured interactively, i.e. by forecasters, to 

ï provide the most critical and highest quality information 

ï in response to varying user needs; and a 

ï user interface, including applications procedures, that will 

Å allow individual users to respond in the most efficient manner to 

expectations about future weather. 

ÅSuch efforts require cooperation on a global scale, which the 

THORPEX GIFS research will encourage and build on.ò  TIP

GLOBAL INTERACTIVE FORECAST SYSTEM - GIFS
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Å Current data policy
ï Varies widely across NWP ensemble / product generating centers

Å Some make all ensemble data and derived products publicly available 

without restrictions

ï Continued free access during GIFS

Å Others limit set of freely distributed information

ÅGIFS participants may need to ease current restrictions
ï Development phase of GIFS

Å Grant real time data access to trusted GIFS partners

ï No redistribution of data / products

ï Testing and implementation phase of GIFS

Å Open up distribution of derived products to a wider user community

ï For high impact events

Å Further relax restrictions on product distribution

DATA POLICY
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Å GIFS high impact event example (1)

Å New technical aspects (5)

Å Multi-center ensemble forecasting (9)

Å Verification of ensemble forecasts (2)

Å GIFS participants & contributions (3)

Å IWTC-6 major recommendations on ensemble forecasting (1)

Å Tropical Cyclone data format ïCXML (3)

Å Timeline for GIFS developments (2)

Å Charge for focus groups (4)

Å Regional sub-groups for product development (1)

LIST OF APPENDICES
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TIGGE Forecasts of Hurricane Ike    valid: 12z 9 Sep -

00z 13 Sep 
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