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Introduction 

Previous meetings of the Mechanism for WMO Contributions to the GFCS have noted the 
need to promote the operationalization of the Climate Services Information System (CSIS) 
including by expanding the functions of the Global Data Processing and Forecasting System 
(GDPFS) and WMO Information System (WIS) as necessary to accommodate the routine, 
operational exchange of GFCS-relevant data and products among WMO operational entities.  
Seasonal forecasts were identified as a useful vehicle in this regard, and the importance and 
utility of the Regional Climate Outlook Forums (RCOF) as platforms for coordination in this 
effort were also highlighted. 

Advantages of focusing on seasonal forecasts in this context has a number of advantages, 
including: 

• The RCOFs were established to generate regional seasonal outlooks – a focus on 
improving seasonal forecast quality and delivery therefore would constitute an 
enhancement of their signature product line. 

• EC-69 and the global RCOF review of 2017 both recognized the need to move 
away from the current consensus-based methods of generating seasonal outlooks 
to objective (reproducible, traceable) methods, the skill of which can be verified 
and communicated to users as well as continually improved.  Operationalization 
of objective seasonal forecast systems would entail the routine operational 
exchange of data and products between national, regional and global centres, 
providing an operational imperative for the adoption of the accompanying 
requisite operational practices. 

• Operationalizing objective seasonal forecasts would entail the routine, machine-
to-machine, exchange of historical data, on-going observations, forecast model 
outputs and forecast product. The operational exchange of historical data and on-
going observations would have value for other time scales and applications 
besides seasonal forecast development and verification. 

• Seasonal hydrological forecasts, also under development, could benefit from the 
operational infrastructure and practices developed for seasonal climate forecast 
production, and vice versa. 



For these reasons, engaging with selected Regional Climate Centres (RCCs) on exploring 
how RCOFs could be used as coordination platforms for putting in place operational 
forecast systems, with accompanying routine exchange of data and products, has been 
initiated for selected RCOFs, with plans to engage in a half dozen or so this year.  This 
will provide examples in all WMO regions, with involvement of WMO regional associations, 
so that the resulting operational practices can be reported into the Mechanism for WMO 
Contributions to the GFCS, documented, and eventually up-scaled. 

Climate Service Information System  

Seasonal forecasts are but one of a number of functions of the Climate Services 
Information System (CSIS).  The operational practices adopted for supporting seasonal 
forecast production will also be applicable to the routine exchange of other GFCS-
relevant data and products on other time scales, including sub-seasonal and decadal, 
and climate change projections.  Efforts and plans to create harmonized downscaled 
projections on sub-regional scales similar to how seasonal forecasts are harmonized 
regionally through the RCOFs are underway in several regions, including in the ASEAN 
region, South Asia and the Greater Horn of Africa. 

Hydrological Seasonal Forecasting ( Hydro-SOS initiative) 

The Hydro-SOS initiative is also in the process of rolling out seasonal forecast products 
in some sub-regions.  Linking the operationalization of seasonal hydrological and 
climatological forecasts has multiple advantages, including identification of solutions for 
data and products exchange that are at once applicable to both climate and water, and 
ensuring that the forecast system developed for each sub-region supports the 
operationalization of both climate and hydrological forecasts, and avoiding the possibility 
of independently developed systems generating conflicting results and confusing users. 

The changing role of RCOFs 

RCOFs have traditionally served two purposes, broadly speaking.  One is to train forecasters 
from NNHSs within each sub-region to prepare seasonal forecast inputs, develop a set of 
forecast inputs in advance of a given season, and arrive at a consensus as to what the 
forecast should be, generally taking the form of a map indicating subjectively determined 
probabilities of rainfall and temperature falling into the above-, near-, and below-normal 
terciles of their historical climatological distributions.  The second purpose has been to 
present the regional forecast to sector stakeholders to aid in forecast interpretation and to 
obtain feedback.  

A CCl-CBS expert team has prepared a guidance document on objective seasonal forecasting 
has been finalized that is being rolled out to assist RCCs and NMHSs to transition to objective 
methods.  Among numerous advantages, an operational, objective forecast system would 
allow for continuous improvements in forecast skill through a transparent sub-regional 
process, a regular schedule of updates that would allow NMHSs to time the release of 
forecasts according to the seasonalities of individual countries in each sub-region, and the 
further operationalization of priority tailored forecast products meeting the needs of specific 



stakeholders within each sub-region that NMHSs could delivery to user groups at country-
level.  The roll-out implies a change in the purpose of the RCOFs, from a focus on producing 
individual forecasts to one of designing the system through which objective seasonal 
forecasts and associated tailored products can be operationalized. 

An ad hoc task force on objective seasonal forecast systems has been created and is 
supporting selected Regional Climate Centres (RCCs) and RCOFs in rolling out objective 
forecast systems assisted by the CCl-CBS guideline on seasonal to long range forecasting. 
Where possible, this transformation will also include sub-seasonal forecasts. Some regions 
are beginning to introduce seasonal hydrological forecasts as well, so it will be important to 
base the climate and hydrological forecasts on the same basic predictive systems to avoid 
generating contradictory forecast outputs. Other sub-regions are also beginning to take 
steps to harmonize downscaled climate change projections on regional scales for country-
level use.  

Three RCOFs have formed steering committees with representation from the ad hoc task 
force: SASCOF (S. Asia), PRESAS (West Africa) and GHACOF (Horn of Africa).  The steering 
committees are working through the many technical and organizational aspects of 
introducing the above innovations.  Regions consulted so far envision developing technical 
manuals or standard operating procedures through which to document, and subsequently 
further enhance, forecasts system development. 

Additional RCCs will be approached regarding RCOFs in the September-December timeframe 
(Western South America, SE Asia and the Pacific), in preparation for and during which the 
above innovations can begin to be introduced.  Conversion of the seasonal forecast systems 
to objective, operational ones, accompanied by some of the additional innovations 
mentioned above in selected regions, will provide a variety of case experiences and 
examples upon which other regions can draw and which can inform the preparation of 
further guidance and regulatory material. 

Objective approach for a consensus forecast production 
The operationalization of objective seasonal forecasts requires the routine exchange of data 
and products between multiple centres at national, regional and global levels (see figure). 
 



 
 
For such a system to function operationally, categories of data and products that will need to 
be routinely exchanged include: 

1. Forecast model inputs, real-time and historical (also required for forecast 
verification) 

2. Forecast model outputs, for generating the forecasts, as well as hindcasts 
3. Forecast products, for delivery to users but also for forecast verification. 

 
Operational exchange of these categories of data and products is expected to require a 
detailed itemization of the specific data and products involved in each category.   
Adjustments in data structures and formats across different contributing centres may also be 
required to allow for inter-operability. 

General Requirements 
In addition to differences arising from their respective computational methods, if models – 
either dynamical or statistical – are not based on same data foundations for their 
development, validation and verification, large differences in the outputs can arise, in some 
cases producing complete opposite features at regional and sub-regional scales. These 
divergences have been one main reason why the generation of forecasts at regional level has 
historically involved extensive expert discussions and consensus decisions. Therefore these 
type of consensus forecasts -which are not objectively generated- lack traceability and 
reproducibility, making  them difficult for downscaling at national and local levels and not 
easily verifiable.  
 
To reduce such divergences and arrive systematically at the best forecast methodology for 
each regional domain, there should be a consistent methodology that includes systematic 
data and products (model outputs) exchange with timely generation and dissemination. A 



consistent methodology is also required for a systematic forecast verification and user 
feedback, the results of the verification and feedback should be maintained consistently and 
systematically for improving the forecast process. The development of a computational 
interface to generate objectively the seasonal forecast could be then envisaged. 
 
The requirements above should be met only if  the three elements of the forecast process, 
including Data, Analysis and Prediction and the Forecast are run in an operational mode 
(opposite to the current ad-hoc mode). This will require a WMO wide commitments ( RAs, 
Commissions, Members), putting in place appropriate Regulations and Guidance , and last 
but not least it will require an adequate competency covering training and the development 
of standing procedures to support the operational functions of the forecast process, backed 
by deployment of international expertise. 
 

Standard Catalogue for Operationalized Objective Seasonal 
Forecast products 
 
The operationalization of the seasonal forecast at regional level  should start with creating a  
standard catalogue of products (analysis and prediction generated ultimately after post 
processing model outputs) that should be made available systematically for regional 
seasonal forecast. These products  should be defined with the users. In general these 
products are derived from basic parameters such as Precipitation, Temperature, Humidity, 
SST,  Pressure and Wind,  but can also include  other products such as Streamflow, Soil 
moisture, NDVI, etc.).   
 
For each product  the definitions, parameters and format should be used consistently. The 
time-scale over which the products are processed should also be defined in a consistent 
manner. For example weekly, decadal, monthly or three monthly. The lead-time which is the 
range between the date of issuance of the forecast and the start of the period for which the 
forecast is made should be also defined in a consistent manner.  Usually products are 
described into two spaces, the physical space defining for example predicted averages, 
anomalies or indices and the probability space that describes the predicted probability of 
occurrence of values of the parameter forecasted (this can be of forecast of  full distribution)    

Generic Data Requirements 
 
After defining a standard product catalogue for a given region or a sub-region, data 
requirements for the same geographical domain should be then easily formulated in 
principle. Usually data required are those necessary for creating climatological baselines for 
the products being generated,  such as for computing  climatological averages and  
distributions. Data requirement should also take into account model calibration and 
validation that are  necessary for  correcting  biases in the model simulated  climatology and 
hind-casts. Historical and recent  Data should be also made available for forecast verification. 
Considering the new WMO climatological standard normals (1981-2010) and the fact that 
model reanalysis and satellite data are available for the early 1980’s to present, it is 



suggested that a minimum historical data is necessary to  cover the period starting from 
1981 to most recent forecast period.  
 
Data requirement include also defining the time-scale with at least making available monthly 
historical data. But for providing outlooks for extremes, daily data is also required. Sharing 
data is essential at all levels, national level ( observational data) , global level (Analysis and   
Reanalysis, etc.) and regional level (gridded homogenized datasets, indices, sectoral  data, 
etc.) 

High level specifications  
A CSIS technical reference, currently in draft, can be expanded and updated to capture the 
operational practices needed to create objective seasonal forecast systems.  When these 
practices are fully articulated and stabilized, they can be transferred into the technical 
regulations, adding to or modifying relevant technical regulations already in place. 

WMO Technical Regulations 

Data Processing and Forecasting 
Global Data Processing and Forecasting System (GDPFS),  provides the WMO infrastructure 
(GPC, RSMC, RCC, NMHS) and regulatory material (Manual on GDPFS) for data processing 
and forecasting systems. The same system can be used to operationalize objective seasonal 
forecasts. After identifying products and data requirements as discussed previously, 
assessing regulations gaps in the GDPFS manual followed by inclusion of new requirements 
will be necessary. 
 
The revision of the GDPFS  could also lead to improving and/or amending regulations on the 
operational roles of GPCs, RCCs and NMHSs for operationalized objective seasonal forecast-
specific needs. On processing aspects, there is also a need to figure out what need to be 
improved for monitoring the flow of data and products  and verification.  
 
There are a number of  guidelines produced by CCl that can be used to add  attachments to 
GDPFS for addressing GDPFS revision. Examples include guidelines on  National Climate 
Monitoring Products, on Extreme weather and climate events, on Data maturity assessment, 
on climatological standard normals, etc. 

Data Exchange  
The operationalization of OSF will require  data and products exchange under operational 
arrangements that involve time-critical dissemination using appropriate format.  
Data and products should be also registered through the WIS for their Discovery , Access and 
Retrieval using WIS catalogues. In an  OSF pilot phase DAR might not be critically required. 
But when OSF becomes well established, OSF  Data and Products  should be registered  for 
their systematic and timely discovery. The  metadata should be identified within the WMO 
Metadata core profile. According to the region of focus for OSF , potential DCPCs and GISCs 
should be assigned for registering relevant data and products. 

 



Piloting  
 
The Severe Weather Forecast Demonstration Project (SWFDP)  provides a model for how 
objective seasonal forecast systems can be demonstrated through the RCOFs as previously 
discussed.  An Objective Seasonal (or “Seamless”) Forecast Project could provide a vehicle 
for adapting the SWFDP modalities to cover expanded timescales.  SWFDP can also 
leveraged on coordination aspects by making use of its governance (Steering Group) as well 
as on technical aspects by using the involved World Meteorological Centres, RSMCs and 
RCCs.  
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